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The invention relates to a calculating ma-
chine which will accumulate successive items,
print the items and the total and sub-total
thereof, subtract when desired, and perform

* = certain other functions hereinatter described.

The general object of the invention is to
provide a novel and improved inachine of
this class, particularly one that is light,
simple and compact, so that it may be easily

10 handled.

1

Calculating machines heretofore marketed
and capable of performing the many func-
tions accomplished by my machine, have been
relatively large, heavy and complicated.

5 They have usually been toe bulky and heavy
to be moved about easily and consequently
have been supported on special stands that
can be wheeled from place to place. When
they have been electrically driven, the motor

£2 was mounted outside the usual frame work

of the machine and often supported by the
stand independently of the machine. Each
‘of these machines constituted an intricate or-
ganization of all of the various mechanisms

e

<

[
s

o
[o2e 4

45

5 in one inseparable unit, that is, each machine
- was assembled as.a.whole for performing
only certain functions and no more and it was
impossible to convert a machine primarily in-
tended to perform certain functions into a
machine adapted to perform other functions
without taking the whole machine apart and
rebuilding it, which, in reality, meant the
building of a very different machine.

An object of the present invention is to
achieve better results in a machine of this
class with a greatly reduced number of parts,
each of which performs a maximum num-
ber of functions and all of which are coordi-
nated so that, when assembled, they form a
light, compact portable machine that may be
enclosed in a small casing and be set on any
conlzenient piece of office furniture, such as a
desk. -
Another object is to provide a machine
which is constructed so that the electric driv-

ing motor and its connections can be included -

with the machine within the casing”
A further object is to provide a machine in
which the side plates of the frame are not

fo spaced different distances apart for machines

having different numbers of banks or keys.
An additional and important object is to
provide a machine that can be easily convert-
ed from a machine performing one set of
functions to a machine performing another
set of functions. For example, an adding
machine may be changed to a machine that
will add and subtract, or to a machine with a
plurality of totalizers and vice versa.
Another important object is to provide an
improved transfer or carry mechanism for
the totalizers, particularly one that is remote
from the actuating segments of the machine
and one that will operate for subtraction as
well as for addition. Addition is performed
by rotating the totalizer wheels in one direc-
tion and subtraction by rotating them in a
reverse direction. A machine for perform-
ing subtraction by reversing the direction of
the totalizer wheels is shown in Vincent Pat-
ent No. 1,028,161, but, in that machine, the
actuators for the totalizer wheels are given
an additional step of movement to complete
the carrying and borrowing and an idle or
blank operation of the machine is necessary
in order to print the correct total or sub-
total from the totalizer. -
The present invention provides a greatly
improved and simplified transfer mechanism
which includes transfer segments and a single
controlling means which is operated during
both adding and subtracting operations to
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effect the carrying and borrowing movement -

of the totalizer wheels. Idle or blank opera-

tions of the machine are unnecessary. More

specifically, a latch mechanism is provided
which normally restrains the transfer seg-
ments against movement. These segments
are released under the action of springs or
similar actuating means to move the totalizer
whee!s and complete the transfer. - The-ac-
tuating means for the latch mechanism is
constructed so that it may be conditioned

85

90

to move the transfer segments in one direc- -

tion to compléte carrying movements of the

05’

totalizer wheels during adding operations -

and in the opposite direction to complete
movement of the totalizer wheels during sub-
tracting operations. In other words, one sim-
ple transfer mechanism may be used for add-
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ing and, when the machine is adjusted for
subfraction, the same transfer mechanism
is automatically conditioned for subtraction.
Certain other mechanisms are provided to
operate in ‘conjunction with the transfer
mechanism, one of which is a means for
causing the totalizing wheels to be arrested in
zero position during total and sub-total print-
ing operations, all of which will be described
later in more detail. -

Other objects of the invention are, the pro-
vision of improved means for holding the
keys'in depressed position and restoring them
to raised condition; the provision of devices
for automatically disconnecting:the driving
connections between the operiting handle or
motor and the operating mechanism proper
when the machine is not properly conditioned
for operation so that a complete stroke of
the handle or motor is permitted without
effecting operation of the machine; the con-
struction of the connections between the dif-
‘ferential stop bars arrested by the keys and
the actuating members to
of the sudden stopping of the stop bars from
being transmitted to the actuating members
and the type bars; and to provide simple and
effective means for supporting the casing so
that noise set-up in the machine is not trans-
mitted to the casing. .-

With the above and other objects in view,
the invention consists in certain novel fea-
tures of construction and combination of
parts, the essentials of which are recited in
the appended claims, and a preferred em-
bodiment of which is fully illustrated in the
accompanying drawings in which; ‘

Fig. 1 1s a top plan view of the machine
embodying my invention, with the casing re-
moved ; Fig. 2 is a top plan skeletonized view
showing the machine frame, the operating
mechanism, the latch mechanism for the type
hammers and the differential actuating seg-
ments, the vertical arms of the latter being
shown in section; Fig. 8 is a left hand side
elevation of the machine with the casing re-
moved; Fig. 3A is a detail fragmentary side
view showing the driving pawl connections
and the lever for disabling the same upon op-
eration of thé handie whei the machine is not
properly conditioned for effective operation;
Fig. 3B is a detail section taken on the line
3B—3B of Fig. 3; Fig. 4 is an enlarged side
view of the driving connections shown in Fig.
3, and shows the parts in the positions which
they assume at the end of theé forward stroke
of the operating mechanism when electrically
operated ; Fig. 4A is a sectional rear view of
the pawls and latch carried by the full stroke
sector on the line 4A—4A of Fig. 4B ; Fig. 4B

is a view similar to Fig. 4 with the parts

shown in a different position. Fig. 5 is a
transverse section taken immediately within
the right hand side frame, the view being a
skeletonized one to show more clearly the op-

revent the shock.
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erating mechanism and the printing mecha-
nism ; Figs. 6 and 7 are detail right hand side
views illustrating the full stroke devices for
compelling a complete operation of the op-
erating mechanism. Fig. 6 showing the nor-
mal condition of the parts and Fig. 7 showing

the positions assumed at the end of the for- -
ward strole of the operating handle; Fig. 8

is a horizontal section taken through the key-
board being taken immediately under the top
plate of the keyboard as on the line 8—8 of

Fig.9; Fig. 9 is a vertical cross section taken.

through the keyboard and the stop bars, with
the actuating segments broken away; Fig. 10
is a longitudinal vertical section taken
through the machine the section being taken

-immediately to the right of and looking to-

ward the units bank of amount keys, and
through. the printing mechanism as on the
line 10—10 of Fig, 1; Fig. 10A is a detail per-
spective view illustrating the eonnection be-

70

6

80

85

tween the stop bars and actuating segments, ,

the parts being shown in separated relation;
Fig. 11 is a right hand side elevation of the
machine with the casing removed ; Fig. 11A
is a partial side elevation of a modified form
of control for the transfer mechanism; Fig.
11B is'a view similar to Fig. 11A showing the
parts in a different position ; Fig. 12 is a verti-
cal section taken through the bank of control
keys, as on the line 12—12 of Fig. 1; Fig. 12A
is a detail cross section taken immediately in
front of the “error” key, as on the line
12A—12A of Fig. 11; Fig. 13 is a right hand
side elevation of the mechanism for moving
of the totalizer into and out of engagement
with the actuating segments and of the mech-

anism for conditioning the machine for addi- -

tion or subtraction; Fig. 14 is a detail section
taken through the totalizing mechanism
showing the totalizer in engagement with thg
actuating segments during an adding opéra-
tion; Fig. 15 is a similar view but shows the
totalizer out of erigagement with the actuat-
ing segment and the parts of the transfer
mechanism in the positions which they as-
sume after effecting a borrowing operation

during & subtraction operation; Fig. 16 is a

detail skeletonized view showing in right
hand side elevation part of the. totalizer en-
gaging mechanism and the spring frame for
the transfer segments in the positions which
they assume at the end of the forward stroke
of the operating mechanism during a sub-
tracting operation, the right hand frame and
the totalizer wheels heing omitted ;. Figs. 17
and 18 are detail side elevations of the

oa

95

100

108

11¢

11

totalizer engaging mechanism and the con- -

nections for controlling the same by the total
key, which is shown in normal undepressed

position in Fig. 17 and in depressed position

it Fig. 18; Fig. 18A is a detail section taken
through certain control levers as on the line
18A—I18A of Fig. 11; Fig. 18B is a detail
view of a slide forming one part of certain
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controlling means; Fig. 19 is a detail view
showing the stepped stop plate controlled by
the control keys for positioning the character
printing type bar together with the non-add
key which is shown in depressed position;;
Fig. 20 is a rear clevation of the type hammer
section; Fig. 21 is a detail side view showing
the total key and connections for operating
the stepped control plate for the character
printing type bar; Fig. 22 is a detail right
hand side view of the totalizer engaging
mechanism showing the non-add key and the
connections operated thereby for controlling
such mechanism; Fig. 23 is a top plan view
of the ribbon feeding mechanism, the view
being a horizontal section taken substantially
on the line 23—23 of Fig. 11; Fig. 24 is a de-
tail side view of the stepped control plate for
the character printing type bar and shows the
sub-total key in undepressed position ; Fig. 25
is a_skeletonized view illustrating in right
hand side elevation the character type bar and
the mechanism for operating and controlling
the same; Fig. 26 is a detail right hand side
view of the totalizer engaging mechanism and
shows the sub-total key depressed; Fig. 27
is a fragmentary side view showing the to-
talizer engaging cam and the totalizer frame
in moved condition; Fig. 28 is a fragmentary
section taken through the totalizer and show-
ing the zero stop pawl in locked condition
when a total or sub-total is to be printed ; Fig.
29 is a right hand side elevation of the for-
ward part of the machine and shows the op-
erating handle and the motor release touch

‘bar; and Fig. 30 is a side elevation of a ma-

- chine embodying a modified form of the in-

40

45

50

65

60

vention and not adapted to perform sub-
traction.

Fig. 81 is a side elevation similar to Fig.
30 but showing the machine with a du-
plex totalizer unit; Fig. 32 is a side eleva-
tion of one of the duplex totalizers of Fig.
31 showing it in engagement with its ac-
tuating segment; Fig. 33 is a side eleva-
tion of the totalizer of Fig. 32 showing it

‘out of engagement with its actuating seg-

ment; Fig. 84 is a side elevation showing the
controlling means for a duplex machine; Fig.
35 is a side elevation of the duplex totalizer
showing the mechanism for moving the total-
izers into and out of engagement with the
actuating racks; Fig. 36 is a rear elevation
of certain of the control elements of the
duplex machine; Fig. 37 is a detail side ele-
vation of the duplex controlling elements
showing them in the position they occupy
when the lower totalizer is being used ; Fig. 88
is a detail side elevation of the duplex con-
trolling elements showing them in the posi-
tion they occupy when the upper totalizer
is being used; Fig. 89 is.a detail side view
of the control elements operated by the total
and sub-total keys; Fig. 40 is a detail side

~view of certain of the control elements, par-

3

ticularly those operated by the non-add key ;
Figs. 41, 42, 43 and 44 are detail side views
of "the control elements including particu-
larly the elements for controlling the char-
acter printing in the duplex machine; Fig.
45 1s a top plan view of a portion of the
duplex totalizer unit.

The machine is built in several units or
sections which may be individually assem-
bled and then readily brought together to
make a complete machine. These units will
‘be described generally after which each, as
well as some of the individual mechanisms,
will be described in detail.

The largest unit is the main section which
supports the operating mechanism including
the differential stops, the actuator segments,
and the printing mechanism.

A keyboard section or unit, which is self-
contained and which may be quickly at-
tached to and detached from the main unit,
carries the keys and various locking and in-
terlocking devices.

The totalizer unit includes the totalizers,
the transfer mechanism and certain other as-
sociated parts all mounted on an individual
frame section which may be quickly attached
to and detached from the main section.

A sub-unit which supports the hammers
of the printing mechanism serves to connect
the main unit with the totalizer .unit as
will be later described.

The paper feeding and the ribbon mech-
anism unit is also independent. It may be
mounted on top of the other units in a man-
ner hereinafter described. :

The main section is the same for all types
of machines and the keyboard section may
be the same, although, if different types are
desired, it is a simple matter to change key-
board sections because these sections are in-
dependent units that can be attached and de-
tached very easily. The totalizer units vary
with the type of machine that is required.
These units may be constructed for adding
only, for adding and subtracting, and for
totalizing on a plurality of sets of totalizers.
Each of these different totalizing sections is
constructed so that it cooperates with the
mair. section without requiring that any com-
plicated parts be connected together. With
the exception of a single connection for the
main driving pitman, the totalizer section is
simply fitted against the main section and
bolted in place. Certain control elements
are added or changed when different total-
izer units are used, but all these controls
are connected to the outside of the main unit
where they are easily accessible. The rib-
bon feeding mechanism remains the same
and it is located on top of the machine on-
the outside of the casing.

This feature of constructing the machine
so that it may ¥ - ascembled in units or sec-
tions is an imp .tant advantage which not
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only facilitates manufacture, assembly, and
repair of the machine but it also enables one
machine to be easily converted into another.
Tf a user has a machine which is suitable
for adding only, he need not purchase an en-
tirely new machine if he desires to also pro-
vide for subtraction. He can substitute a
new totalizer unit for the one originally on
lhis machine. If he desires a duplex total-
izer he can substitute the totalizer unit hav-
ing the duplex totalizer on it.

Frame and casing

The frame of the main unit comprises two
vertical parallel plates 51 and 52 (Figs. 2,
3, 5 and 10 and 11), suitably spaced apart
and held together by a plurality of rods and
shafts some of which serve other purposes
as will appear later. The lower edges of the
plates 51 and 52 are also connected by cross
pieces 53 which have their ends turned up-
wardly and secured to the side plates 51 and
52 by screws 54. These cross pieces are posi-
tioned slightly below the edges of the side
plates so that the machine rests on them and
they are provided with suitable openings to
receive screws for fastening the machine to
the pan of an enclosing casing as shown in
Fig, 10. '

The frame for the totalizer unit or section
comprises two vertical plates 55 spaced apart

and held together by a number of rods and

chafts as illustrated.” These plates are spaced
apart the same distance as the plates of the
main section and they are of the same height
as the height of the rear ends of the plates
of the main section so that, when the totalizer

.section is assembled against the main section,

the plates of the totalizer scction form, in
effect, extensions of the plates of the main
section.

These two sections are connected together
by a horizontal plate 56 which supports cer-
tain parts-of the printing mechanism as will
be later described. ~This plate has downward-

“ly depending lugs (Figs. 3 and 11) for fas-

50

60

65

tening it to the fwo sections previously men-
tioned. The rear lugs are connected by

" secrews to the plate 35 of the totalizer se:-

tion while the forward lugs are secured by
screws to the plates 51 and 52 of the main
section. The front and back edges of plate
56 are also bent downwardly to fit over the
plates of the two scctions as illustrated in Fig.
3. The side plates of each section are also
connected at their bottom edges to a common
cross piece 53 by the screws 54 as shown in
Fig. 3.

The paper or ribbon section or unit is car-
ried on a base plate 62 having two vertical
frame plates 63. It is connected to the top
plate 56 by screws 68 (Fig. 1), which pass
through openings in the casing of the ma-
chine and are screwed into threaded open-
ings in the plate 56. The casing has been

1,853,050

omitted in Fig. 1 for the sake of clearness
and the paper and ribbon section is shown
mounted directly on the plate 56, although
the casing is, in fact, between the two as illus-
trated in Fig. 10. :

The casing of the machine includes a base
portion or oil pan 59 (Fig. 10) in which the
machine rests and to which it is secured by
screws 64 threaded into openings in the cross
bars 53 of the frame. The cover 66 is shaped
to fit over the main section or unit and the
totalizer section or umnit so as to enclose
all the parts except those necessary for opera-
tion. Suitable openings are provided for
the keyboard, the type bars, etc., as best illus-
trated in Fig. 10.” The rear portion 67 of
the cover is flat and it rests on the top of
plate 56 as illustrated in Figs. 5 and 10. The
paper and ribbon unit fits on top of the cas-
ing at its rear portion as hereinbefore de-
scribed.

The lower édge of the casing is flared out-
wardly to provide a shoulder 69 (Fig. 10)
which, when the casing is on the machine,
rests firmly on a rubber strip 65 having a
groove fitting over the edge of the vertical
flange extending around the pan 59. The
rubber strip supports the casing and prevents
any play or vibration between the casing and
the base and the transmission of noise from
the machine proper to the casing which would
otherwise amplify the noise.

© Operating mechanism .

A main drive or operating shaft 71 is jour-
naled in the side plates 51 and 52 of the frame
(Figs. 2, 5,10 and 29) and a point to be noted
is that this shaft is the only shaft that ro-
tates in the plates. All the other cross shafts
are fixed. This simplifies manufacture and
assembly and improves the wearing quali-
ties of the machine. The right hand project-
ing end of shaft 71 is squared, as shown n
Fig. 29, to receive an operating handle 70
having a square opening shaped to fit over
the squared end of the shaft. Mounnted
loosely on the shaft 71 is a yoke 72 (Figs. 2,
5 and 10) to the left hand end of which 1s se-
cured a restoring cam 73 and to the right
hand end of which is fastened a driving plate

74 that operates certain portions of the ma-.

chine as will be later described. The yoke
72, the cam 73 and the plate 74 constitute a
driving unit mounted loosely on the driving
shaft 71 which unit constitutes a part of the
operating mechanism driven by the drive
shaft 71.

A resilient connection is provided between
the driving means and this unit. Mounted
loosely on the shaft 71 to the left of cam 73
is a sleeve 75 (Figs. 2, 6 and 7) carrying a
full stroke sector 76 to which the drive shaft
is connected and which may be driven by a
motor, as will be explained later. The sec-
tor 76 carries a long stud 77 to which the end
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of a coil spring 78 is connected. This spring
is coiled about the sleeve 75 and its other end
I;ears against a stud 79 on the restoring cam

3.
forward the sector 76 is rotated counter clock-
wise and this motion is transmitted through
the spring 78 to the cam 73 which is a part
of the driving unit heretofore mentioned.
The spring 78 is normally under tension and
this tends to move the cam 73 in a counter
clockwise direction, but such movement is
prevented by the engagement of & shoulder
80 (Fig. 10) on the cam 73 with the end of
the stud 77 on sector 76. The cam 73 thus
moves promptly whenever the sector 76 is
rotated, it being understood that the stud
77 tends to move away from the shoulder 80
as the sector 76 is rotated counter clockwise.

The resilient driving connection serves to
protect the mechanism and to give it time
te operate if the drive shaft is moved too
rapidly. For example, if some part of the
mechanism should become jammed or locked,
the continued movement of the drive shaft
will not force the mechanism and break it
but will simply increase the tension of the
spring 78 and allow the shaft to move rela-
tive to the driving unit and mechanism. The
rapidity of movement of the mechanism is

regulated by a dash pot. If the drive shaft

is moved too rapidly, the mechanism never-
theless operates uniformly and the spring 78
allows a movement of the drive shaft relative
to the mechanism. The increased tension on
spring 78 causes the mechanism to follow the
drive shaft against the retarding action of
the dash pot.

The drive shaft is connected to the full
stroke sector by a safety or disconnectible
connection which is best illustrated in Figs.
3, 3A and 4. The full stroke sector carries
a stud 82 which projects through a slot in
the side frame 51. This stud or pin carries
a pawl 83 having a hooked end or nose 87 for
engaging the end of an arm 89 fixed to the
end of the drive shaft 71. The stud 82 has
fixed to it an arm or plate 84 (Figs. 3,4, and
4A) carrying a pin 85 that projects from
both sides of the plate. The inwardly ex-
tending end of the pin serves as a limiting
stop for the pawl 83 whose shoulder 86 is
held against the pin by a spring 87 one end
of which is connected to pin 85 and the other
end to the pawl 83. . The pawl is thus nor-
mally urged in a direction to cause its nose
to engage under the arm 89 on the drive shaft,
The arm 89 has an opening which is shaped
to fit the flattened end of the drive shaft 71
as shown in Fig. 3A and it is held against
axial movement on the shaft by a sleeve 91,
a washer 92 and a head screw 90. Mecha.
nism which will be later described is pro-
vided for moving the pawl 83 out of engage-
ment with the arm 89 to disconnect the sec-
tor 76 from the drive shaft when the ma-

When the operating handle is pulled .

5

chine is not properly conditioned for opera-
tion,

Springs 96 for returning the operating
mechanism are connected to the stud 77 on
the sector 76 by metal stirrups 98 positioned
on the stud on opposit> sides of the cam 73
(Figs. 2 and 5). A pluralitv of coiled
springs 96 are connected to these stirrups and
to a similar stirrup 95 carried by a cross rod
94 mounted in slots in the ends of the side
frames 51 and 52. This mounting of the
springs permits them to easily adjust them-
selves and the plurality of springs secures a

more uniform and a smoother action for the-

return stroke of the machine than if a single
powerful spring were employed. It will
also be noted that an equal number of springs
is located on each side of the cam 73. Dur.
ing the return movement, the stud 77 contacts
the shoulder 80 on the cam 73 and the springs
96 thus act directly on the cam. The center
line of the springs coincides with the center
line of the cam 73 so that a straight line ac-
tion is secured without any tendency to twist
or turn the parts, :

From the above description of the operat-
ing mechanism as far as explained, it will
be clear that, when the handle is pulled for-
ward, the shaft 71 and the arm 89 are rocked
counter clockwise, as viewed from the right
hand side of the machine, thereby rocking the
full stroke sector 76 counter clockwise and
through the heavy coil spring 78, rocking the
driving unit counter clockwise. When the
handle is released at the end of its forward
stroke, the springs 96 return the parts to their
normal position during which movement the
nose 87 of the pawl 83 remains in engage-
ment with the arm 89 and the pin 77 on sec-
tor 76 remains in engagement with the
shoulder 80 on the cam 73.

Electric drive

The machine is arranged to be electrically
driven as well as to be manually operated and,
for this purpose, a motor 100 is provided
which is secured to the frame members 51 and
55 by means of screws projecting through
ears on the motor support.” It will be ob-
served, by referring to F igs. 1, 2 and 3, that
the motor and its driving cennections consti-
tute a compact unit which is attached to the
outside of the machine frame and which s
partially located under the keyboard. The
compact construction of the machine which
permits the mechanism other than the key-
board to be contained within a narrow frame
allows room for the motor at the side of the
machine and under the keyboard so that the
casing need not have any widened portion or
projections to accommodate the motor., The
whole machine with the electric drive is con-
tained within a small casing of uniform
width.

The motor rotates a crank 102 connected to
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a pitman 103, pivoted at its forward end to a
lever or arm 104 journaled on the sleeve 91,
as illustrated in Fig. 3B. The forward end
of the lever 104 is shaped like the arm 89 on
the drive shaft and its shoulder 105 (Figs. 3,
4A and 4B), is adapted to engage a nose 106
on a pawl 107, similar to the pawl 83 and also
journaled on the stud 82 on sector 76. ‘A
spring 108 corresponding to the spring 87
Js connected at its upper end to a pin 111 on
the pawl 107 and at its lower end to a pin pro-
jecting laterally from the horizontal arm of
a latch 109 pivoted on the stud 85. This
spring 108 tends to rock the pawl 107 rear-
wardly to carry its nose 106 into the path of
movement of the shoulder 105. This move-
ment of the pawl is normally prevented by
the latch 109 engaging under the outer
squared end of the pin 111. -

The switch for closing the circuit through
the electric motor comprises two contact
strips 112, the upper contact being adapted
to be moved into engagement with the lower

contact by an insulated stud 113 on a switch.

lever 114 which is journaled on a fixed stud
115 by a yoke shaped bearing on its end. 'The
downwardly extending arm 117 of the lever
114 is provided with a lug 118 engaged by a
shoulder 119 on a bar 120.  Asshownin Figs.
3,8,11A and 29, a yoke 121 1s journaled on the
cross rod 122 carried by the keyboard as will
be later described. The forward end of the
bar 120 is pivoted to a downwardly extend-
ing arm integral with the left side of the yoke
121 and, as shown in Fig. 29, an arm 124,
carrying a touch or motor starting bar 125,
is rigidly secured to the right hand end of the
yoke 121. The arm 124 has a downwardly
extending projection which, when the handle
70 is on the shaft 71, engages the collar on
the handle, thus preventing depression of the
touch bar and operation of the machine by
the electric motor when the handle is in
place. When the touch bar 125 is depressed,
to operate the machine electrically, the yoke
191 is rocked counter clockwise about the
shaft 122 as shown in Fig. 3 and the bar 120
is drawn forwardly and, through the engage-
ment of its shoulder 119 with the lug 118, the
Jever 114 is rocked to carry the stud 113 into
engagement with and move the upper contact
strip 112 to close the electric switch. The
motor then oscillates the lever 104 through
the crank 102 and pitman 103.

The motor drive is normally disconnected
from the operating mechanism of the machine
but, as the motor switch is closed, the pawl
107 carried by the sector 76 is connected to the
arm 104 moved by the motor. This con-
nection is effected by the switch lever 114
which projects over a lug 126 on the latch 109
(Figs. 3-and 4) so that, when the lever 114 is
rocked downwardly to close the switch, it en-
gages the lug 126 and moves the latch 109
counter clockwise to carry its shoulder 110
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out of engagement with the pin 111 where-
upon tie spring 108 rocks the pawl 107 clock-
wise. If, at the time the latch 109 is tripped,
the lever 104 is in the position shown in Fig.
3, the nose 106 on the pawl 107 is carried un-
der the shoulder 105 on the lever 104 and the
motor is connected to the machine. How-
ever, the lever 104 may have been brought to
vest at some other position at the end of a
preceding. operation because the inertia and
friction of the moving parts is depended
upon to bring the parts to rest after the
switch is opened. If the lever 104 is in some
other position than that shown in Fig. 3,
then, when the pawl 107 is released, its nose
106, does not immediately engage the shoul-

der 105. The switch has been closed, how-'

ever, and the motor moves lever 104, such
movement being relatively rapid. When the
lever 104 is rocked counter clockwise (as
viewed in Fig. 8) by the motor, it passes the
pawl 107 which is thereupon moved clock-
wise to cause its nose 106 to project into the
path of shoulder 105 and, as lever 104 moves
clockwise, the pawl 107 is picked up and the
full stroke sector 76 and the driving unit are
operated in the same manner as when the
handle 70 is used to manually operate the ma-
chine. _During this operation the arm 89 and
the drive shaft 71 are not oscillated, the lever
104 being loose on the sleeve 91 on the end of
the shaft 71. Inasmuch as the drive shaft 71
is the only shaft that rotates in the frame
plates 51 and 52 and since it does not rotate
when the machine is electrically driven, it fol-
lows that no shafts are rotated in the frame
plates when the machine is' electrically
driven.

The switch lever 114 is normally held in its
open position shown in Fig. 3 by the engage-
ment of astud 128 on its downwardly extend-
ing arm 117 in the rear of the second one of
two notches formed in the rearwardly extend-
ing arm of a bell crank latch lever 130 jour-
naled on a stud on the machine frame. A
spring 181 connected at one end to the arm
120 and at its opposite end to the vertical
extending arm of the latch lever 1306 nor-
mally urges the latch lever to latched posi-
tion and arm 120 upwardly. When the lever
114 is rocked to close the electric switch it is
temporarily held in its rocked position by en-
gagement of the stud 128 in the front notch of
the latch lever 130.

The operating mechanism of the machine
is disconnected from the motor drive at the
end of the forward stroke of the machine at
which time a stud 182 (Figs. 8 and 4) on the
lower end of the pawl 107 engages under the
cam edge 133 of abell crank lever 134 pivoted

on the side frame 51 and normally held -

against its limit stop 135 by a spring. When
the stud 132 engages the cam edge 133, the
lever 134 is raised until its forward end en-
gages the boss or hub of the lever 104 and, as
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the lever 134 can move no further, the pawl
107 is cammed outwardly to carry its nose 106
out of engagement with the shoulder 105,
whereupon the restoring springs 96 restore
the operating mechanism to normal position
the same as when the machine is manually op-
erated. When the pawl 107 is thus rocked
outwardly, the latch 109 snaps to normal po-
sition moving its shoulder 110 under the pin
111 and thus latching the pawl 107 in normal
condition out of the path of the arnr 104.
The parts then occupy the position shown in
Fig. 4B. It will be noted that if the motor

is moved farther than desired by the momen-

tum or due to other causes, it will not ef-
fect the operating mechanism as the arm 104
with its shoulder 105 is free of the other
parts. » :

The motor switch is opened by the return
movement of the machine corresponding to
the backward movement of the handle. For
this purpose a pawl 137 (Figs. 3, 4, and 4B)
is pivoted on the switch lever 114 and a spring
138 normally holds a limit stud on the pawl
137 in engagement with the lower edge of
the lever 114, Near the end of the forward
stroke of the machine, the pin 85 engages
the forward edge of the pawl above its shoul-
der 140 and rocks the pawl 137 until the pin
moves out of engagement with this forward
edge whereupon the spring 138 rocks the pawl
187 counter clockwise to carry its shoulder
140 over the pin 85. During the return stroke
of the operating . mechanism the pin 83,
through its engagement with the shoulder
140, raises the pawl 137 and thus rocks the
switch lever 114 to normal position where-
upon the switch 112 is opened. The pin 85
moves out of engagement with the shoulder
140 as the lever 114 moves to normal posi-
tion.

The electric drive is normally set into op-
eration by a momentary movement of the
touch bar and, if the touch bar 125 is re-
leased as soon as the motor switch is closed,
the spring 131 (Fig. 8) draws the arm 120
rearwardly and restores the touch bar 125
through the yoke 121. The shoulder 119 is
thus moved rearward again so that, when the

o switch is opened, the arm 117 of the switch

lever 114 can move back to the position shown
in Fig. 8. If the operator should hold the
touch bar down for some time during the for-
ward stroke of the machine, the pin 85 en-
gages the upper edge of the arm 120 and rocks
it downward as illustrated in Fig. 4 against
the action of its spring 131 to carry the shoul-
der 119 out of engagément with the lug 118.
This frees the lug 118 on the arm M7 of the
switch lever from the shoulder 119 and the
return movement of the operating mecha-
nism can return the switch lever 114 to open
position even though the arm 120 is to the
right of the position shown in Figs. 3 and
4. The continued holding down of the touch

7

bar will not set the motor into operation

again because, after the return of the parts
as above described, the lug 118 on the switch
arm 117 contacts the upper edge of the arm

120 to the left of the shoulder 119 and the :

switch arm cannot be moved to close the
switch until pressure on the touch bar has
been’ released to permit the arm 120 to be
moved back far enough for the shoulder 119
to engage behind the lug 118. It will thus
e clear that the machine cannot-be operated
twice by holding the touch bar down longer
than necessary. .

Dash pot

Journaled on a cross rod 142 (Figs. 2 and
5) supported in the frames 51 and 52 which
rod also serves a number of other purposes
hereinafter described, is a yoke shaped mem-
ber 143 having a downwardly extending arm
connected by a link 144 to the driving plate
74. The sides of the yoke shaped member
143 have rearwardly extending arms carry-
ing a rod 148. The dash pot may be of any
approved construction an.({) the upper end of
its piston 149 projects through the rod 146
and a U-shaped member 150 on the rod, be-
ing secured thereto by a nut. The dash pot
operates in the usual way to aid in effecting
a smoother operation of the machine.

F ul@ stroke devices

Referring to Figs. 5, 6 and 7 it will be
seen that the full stroke sector 76 is pro-
vided with notches on its upper curved sur-
face and that a full stroke pawl 153 cooper-
ates with this portion of the sector in order
to compel a full stroke of the sector 76 and,
accordingly, of the handle 70 or the motor
in a manner that will be clear to those famil-
iar with the art.

It.is necessary to have the operating mech-

anism as well as the sector 76 make a full

stroke. As heretofore explained, the connec-
tion between the full stroke sector and the
operating mechanism is a resilient one which
permits movement of the sector relative to the
operating mechanism under certain condi-
tions. If the full stroke sector- should be
jerked forward so violently by the operating
handle or the motor that the sector is moved
relative to the operating mechanism which is
retarded by the dash pot, it is conceivable
that the sector 76 might make a full stroke
and start on its return stroke before the op-
erating mechanism had come forward a full
stroke. In order to prevent this, the full
stroke sector is provided with a togele lock
that holds it at the end of its full stroke until
the operating mechanism reaches the end of
its full stroke and unlocks the toggle.

This toggle lock comprises-the link 154

(Figs. 5, 6 and 7), pivoted on the full stroke -

scetor 76 and to a link 155, pivoted on the
side frame 52. A pin 157 connects the two
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links together said pin being pivoted in link
154 and projecting through a slot in the link
155. A spring 158 is connected to an exten-
sion of the arm 155 to normally urge the
toggle toward locked position as shown in
Fig. 7. Ttisheld in unlocke:d position by the
engagement of the lug 156 on the arm 154
with the edge of the sector 76 as illustrated
in Fig. 6. Upon the forward stroke of the
machine, the sector 76 moves counter clock-
wise from the position of Fig. 6 to that of
Fig. 7. The edge of sector 76 is shaped
s0 as to release the lug 156, and the spring
158, as well as the movement of the
sector, tends to extend the toggle toward
locked position. If "the sector 76 is not
ahead of the operating mechanism including
the restoring cam 73 that carries the stud
79, the stud 79 engages the upper edge of the
toggle link 155 before the toggle reaches its
locked position and thercby prevents it from
locking thé sector 76. 1If, hiowever, the sec-
tor 76 has been jerked ahead of the operat-
ing mechanism, the stud 79 will not be in a

5 position to contact the link 155 and the tog-

gle will be thrown into locked position to
prevent the sector 76 from being started on
its return movement. It is released, however,
by the operating mechanism when it reaches
the end of its full stroke at which time the
stud 79 forces the toggle over center and un-
locks it to permit a return movement of the
sector 76. This insures a full stroke of the
operating mechanism as well as of the sec-

tor 76 and the operating handle or motor.

drive.
Keyboard

The keyboard is self contained, being as-
sembled as a unit so that it may be readily
attached to and detached from the machine
independently of the other mechanisms.

The keyboard frame comprises a top plate
159 and a bottom plate 160 (Figs. 5, 8 and
9) spaced apart by and secured to three ver-
tical plates 161. - As shown in Fig. 5, the
lower edges of the plates have projections
162 extending through slots in the lower
plate 160, the corners of the projections being
swedged out to form projections bearing
against the lower face of the plate 160. Each
vertical plate 161 is provided with rectangu-
lar openings 163 below its edge and narrow
slots 164 extending from the openings to the
upper edge of the plate which, at this point,
is provided with projections 166 that extend
into slots in the plate 159. Mounted in the
openings 163 are round nuts 165 having
grooves 165’ across their upper faces into
which the upper edges of the openings 163
are adapted to be seated. In assembling the
above described parts, the nuts 165 are
slipped into the openings 163 and then raised

so that the upper edges of the openings en--

gage in the grooves 165’ and then the sides
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of the openings immediately below the nuts’
are struck out by any suitable tool to form
projections 167 which hold the nuts in such
position. The plate 159 is then placed on
the plates 161 with the projections 166 fitted
into slots in the plate 159 and screws 169
are screwed into the nuts 165, the heads of
the screws then projecting laterally over the
plate 159 as shown in Fig. 1.

As illustrated in Figs. 5 and 11, the for-
ward and rear ends of the plates 161 are pro-
vided with depending projections 170. The
rear projections extend downward just out-
side of the sides of the machine frame and
are provided with openings to receive hold-
ing screws which are threaded into the end
of the shaft 142 on the machine frame,
The two right hand plates 161 are provided
with downwardly extending hooks 172 which
arc adapted to engage over headed studs 173
on the frame plates 51 and 52. To remove the
keyboard it is only necessary to withdraw the
screws in shaft 142, shift the keyboard slight-
ly rearward, and then raise it off of the ma-
chine as a unit. '

As shown in Fig. 1, there is a plurality of
banks of amount keys and a bank of control
keys comprising the sub-total key “S. T.”,
the total key “T”, the non-add key “N. A.”,
the repeat key “R” and the error key “E”.
The amount and control keys are suitably
mounted to slide in slots formed in the key-
board plates 159 and 160. The stem of each
amount key has two long parallel vertical
slots 176 (Fig. 9) and two short slots 176a.
Plates 177 (best shown in Fig. 10), one for
each bank, extend through the right hand
slots 176 of the amount keys and these plates
are held firmly in position by means of a
rod 178 which projects through these plates
and the fixed plates 161 of the keyboard
frame. The plates'177 have projections con-
tacting the lower face of the plate 159. The
stems of the control keys, as shown in Fig. 9,
have enlarged slots 179 and a plate, corre-
sponding to the ]il‘ates 177, projects through
these slots 179. Locking plates 180, one for
each bank of amount keys, projects through
the left hand slots 176 in the key stems and
a somewhat similar locking plate 180 (Fig.
11{1) projects through the slots in the control

eys. , .

As shown in Figs. 9 and 12, the lower ends
of the key stems of thé amount and control
keys are provided with-holes 181 and as
shown in Figs. 10,11 and 12 an extensible coil
spring 184 projects through the holes of the
keys for each bank and also through pressed
out eyes 182 formed in the lower plate 160
and between the keys. A small rod 183 pro-
jects through the rearmost loops of all of the
springs 184 while a shorter rod projects
through the foremost loops of the springs for
the bank of amount keys and a pin 185 pro-
jects through the foremost loop of the spring
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for the control keys. The springs 184 tend
to hold the keys in normal undepressed con-
dition in which condition the lower ends of
the left hand slots 176 in the amount keys
and the lower ends of the slots 179 in the corn.-
trol keys firmly engage the lower edges of the
plates 177. It will be noted that the verti-
cal projections 186 on the locking plates 180
do not contact with the upper keyboard
plate 159 so that the keys do not bind against
these plates which are thus more easily re-
ciprocated. When a key.is depressed the
spring 184 for the particular bank is extenc-
ed as illustrated in Fig. 12, and upon release
of the key, as will be presently described, the
spring restoreés the key to normal undepressed
condition, :

The projections 186 (Figs. 3 and 10) of
the locking plates 180 are provided with
noses forming shoulders and having inclined
upper edges. When a key is depressed, the
upper end of its left hand slot 176 engages
the inclined edge of one of these noses and
slides the plate 180 rearwardly in opposition
to the tension of its spring 190, which is con-
nected at one end to the fixed plate 177 and
at its other end to the plate 180. At the end
of the depression of the key, the spring 190
draws the plate 180 forwardly to carry the
nose on the projection 186 over the lower
edge of the left hand slot 1764, thus latching
the key in depressed condition but the plate
180 is not quite as far forward in its latching
position as when in normal position for a
purpose hereinafter described. Each of the
control keys, with the exception of the error
key, is latched in depressed position by an
appropriate latching plate 180 in the same
way as the amount keys are latched in. de-
pressed condition. It will be clear that, if
a second key is depressed in the same bank,
the first depressed key is released and the
second key 1is latched in depressed position,
the keyboard being a flexible one.

An important advantage of the control key
construction is that the control keys are quite
similar to the amount keys they are carried
by the keyboard section together with their
locking and interlocking plates, and these
parts are on the outside of the keyboard
snacing plate where they are easily acces-
sible.

Key release and disabling mechanism for ma-
chine when it is not properly conditioned
for operation '

It is desirable to prevent operation of the
machine when it has not been properly con-
ditioned for operation as, for example, when
an amount key is only partially depressed
or when an amount key and the sub-total or
total key have been depressed, in order to
prevent a misoperation of or damage to the

. machine,.

Heretofore it has been customary to lock*

9

the operating handle against actuation under
such circumstances but the interlocking mech-
anism used has been quite complicated and,
in some instances, an attempt to operate the
handle would result in injury or damage to
the parts. To prevent misoperation or injury
of the machine under the conditions men.-
tioned, and also other conditions which will
be referred to later, I have made provision
for permitting full operation or stroke of the
handle or of the electric motor, as the case
may be. without effectively operating the
operating cam 73 and plate 74 and, to this
end, have provided means for disabling the
pawl 83, if the machine is manually operated,
or the pawl 107,
operated, near the beginning of the forward
movement of the full stroke sector 76 to there-
by automatically disconnect the operating
mechanism from the driving means as the ma.
chine starts to operate when it has not been
properly conditioned for operation. The
means for disabling the pawls will now be
described. ,

A tripping or safety control rod 191 is car-
ried by two arms 192 (Figs. 2 and 10) jour-
naled on the cross rod 122 supported by the
downwardly extending forward ends of the
plates 161 of the keyboard. This rod is nor-
mally urged rearwardly by a spring 214
shown in Fig. 2. A lever 193, (Figures 2
and 3), the rearward extending arm of which
1s provided with a pin 194, is also journaled
on cross rod 122 and the control rod 191. As
shown in Figs. 8, 8, 10 and 11, the forward
ends of the latch plates 180 are hook-shaped
and they engage laterally extending lugs 195
(Fig. 8) formed on the upper ends of zero
stop members 196 pivoted on the rod 192.
These members, one for each bank of keys,
have yoked portions to facilitate their mount.
ing on the rod 122., As best shown in F ig. 10,
the members 196 for the amount key banks are
provided with zero stop arms 197 which, as
will be explained more fully later, arrest the
differential mechanisms for the appropriate
banks in zero positions when keys in the cor-
responding banks are not depressed. The

lower ends of the members 196 are forked to

form two depending projections 198. The
front projection 198 normally engages the rod
191 owing to the fact that the members are
normally urged counter clockwise by the
latching plates 180 that are pulled forward
by the springs 190. As one of the amount

- keys, or one of the control keys other than the

error key, is fully depressed, rearward move-
ment of the latch plate 180 rocks the corre-
sponding lever 196 clockwise and, when the
latch plate slides slightly forward to latch the
operated key in depressed condition, the mem-
ber 196 swings back toward normal position.
If the key is held in partially depressed posi-

- tion the plate 180 is prevented from moving

to latched position because of the engagement

if the machine is electrically’
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of the forward end or the incline of the nose
on the appropriate locking projection 186
with the portion of the key stem between the
slots 176 and 176, and the corresponding
member 196 is held in its moved position with
a result to be presently explained.

As shown in Fig. 11, the plate 74 of the
driving unit carries a roller stud 200 which
is normally in engagement with the rear end
of a slide 201 mounted to slide in slots in the
laterally extending arms of two yoke pieces
202 (Fig. 2 and 11) fastened to the side frame
52. A stud 203 on the side frame 52 projects
through a slot in the slide 201. The forward
end of the slide 201 is connected to a spring
905 which normally tends to move the slide
rearwardly and at the same time to rock it
clockwise ‘about the pin 203. This rocking
movement is normally prevented by the en-
gagement of a projection 206 on the slide with
the rear lateral portion of the yoke piece 202.
The forward end of the slide 201 is of irre-
gular shape and the upper edge portion 207,
which is stepped rearwardly of the vertical
lower edge portion 208, normally engages a
roller 209 on the rod 191.

Upon operation of the machine, either
manually or electrically, the plate 74 is first
rotated counter clockwise as viewed in Fig.
11 and the stud 200 is carried rearwardly
near the beginning of the operation. The
spring 205 is thus permitted to draw the
slide 201 rearwardly and, at the same time,
rock it about the pin 208, the rearward move-
ment of the slide being limited by engage-
ment of the pin 203 with the forward end
of the slot through which it projects and
the rocking movement being limited by the
engagement of a projection 213 on the for-
ward end of the slide with the under side of
the roller 209. As the slide 201 moves rear-
wardly, a spring 214, (Fig. 11) connected at
its forward end to the rod 191, swings this
rod rearwardly about the cross rod 122 as
an axis. :

Referring now to Figs. 3, 3A, and 4, the
pin 194 projecting from the lever 193 en-
gages in a cam slot 210 formed in one arm
of a lever 211 which is journaled on the stud
115. This lever also has a downwardly pro-
jecting arm provided with a nose 212 which

“normally projects into the path of the shoul-

ders 215 on pawls 83 and 107 which connect
the sector 76 to the drive shaft 71 and the
motor operated arm 114 respectively. Un-
less the nose 212 is moved when the machine
starts to operate, the driving mechanism will
be disconnected from the operating mecha-
pism as will now be explained.

When the machine is operated under nor-
mal conditions, the rearward movement of
rod 191 at the beginning of the forward
stroke rocks the lever 193 about the rod
122 and raises the stud 194 in the slot 210 of
the lever 211. During the first part of
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movement the stud moves through the arc-
uate portion of the slot 210 and does not
move the lever 211, but as the stud continues
to move, it strikes the top of the slot and
moves the lever 210 in a counter clockwise
direction to carry the nose 212 out of the
path of the shoulders 215 on the pawls 83
and 107. Thus, during a normal operation,
either manually or electrically, the nose 212
of lever 211 is automatically moved away
from a position in which it would discon-
nect the mechanism from the drive shaft or
the motor.

During this operation the differential
mechanism for any bank of keys in which
no key has been depressed is prevented from
moving. When the rod 191 moves rearward-
ly, the springs 190 (Fig. 10) connected to
the latching plates 180 move the plates for-
wardly for the banks of keys in which no
keys have been depressed, thus rocking the
corresponding zero stop members 196 and
moving the zero stop arms 197 for the
amount banks into position to prevent move-
ment out of zero position of the differential
mechanisms for those banks. The latchin
plates 180 for the banks of keys in whic
a key has been depressed are also moved for-
wardly, such action being possible due to the
fact that the latching plates are not quite
in contact with the key stems of depressed
keys as previously explained, but the de-
pressed keys prevent their plates from mov-
ing forward sufficiently to permit their mem-
bers 196 to move far enough to move the
zero stop arms 197 in front of the differen-
tial mechanism.

Also during this operation, the amount
keys are locked against operation. The
plates 180 for the banks (including the con-
trol bank) in which no keys have been de-

pressed are carried forwardly past their

latching positions to move the outer ends of .

their projections 186 under the upper edges
of the slots 176 in the undepressed keys thus
locking the keys in undepressed condition
during the operation of the machine while
taking a total or sub-total. Likewise, the
plates 180 for the banks of keys in which
a key has been depressed are moved slightly
forward from their latching positions, the
movement being sufficient to carry the outer
ends of the projections 186 into position to
lock the undepressed keys in those banks
against operation.

After the machine has been operated as
above described, the parts are returned to
normal postion as follows: Towards the end
of the operaticn of the machine, the stud 200
(Fig. 11) moves the slide 201 forwardly and.
near the end of this movement of the slide, it
is rocked downwardly due to the engagement
of its projection 206 with the rear arm of
the yoke piece 20z. This forward movement
of the slide 201 through engagement of its
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edge 208 with the roller 209 swings the rod
191 forwardly past its normal position thus
rocking the levers 196 and moving the plates
180 rearwardly past normal postion to re-
lease the undepressed keys and then, as the
edge 208 slides off of the roller 209, the spring
214 swings the rod 191 rearwardly to normal
position to permit the springs 190 to restore
the plates 180 and the members 196 to normal
position,

If an amount key or cne of the control keys

other than the error key, is only slightly de-

pressed, the corresponding plate 180 is pre-
vented from moving forwardly its full ex-
tent and the corresponding member 196 is

" held in moved condition with its rear pro-

jection 198 almost in engagement with the
rod 191. Now, near the beginning of the
forward stroke of the handle, (assuming for
the moment that the machine is manually
operated) when the slide 201 moves rear-
wardly, the rod 191 almost immediately en-
gages the rear projection 198 of the partially
operated member 196 and its movement is
limited, thus preventing movement of the
stud. 194 into that portion of the slot 210 cf
the lever 211, which would cause it to raise
lever 211 and thus this lever is not moved
out of normal position so that the shoulders
215 on the pawls 83 and 107 engage the nose
212 on the lever 211 thus rocking the pawls
forwardly to disconnect them from the arm
89 and the arm 104 respectively. The han-
dle or the motor are thus permitted to move
without further operating the mechanism of
the machine which is returned to normal po-
sition by the springs 96, and this return
movement restores the misoperated keys to
normal position so that the machine isin con-
dition to be again operated. The keys are
restored owing to the fact that the move-
ment of the mechanism before it is discon-
nected is sufficient to permit the slide 201 to
swing upwardly-to position its shoulder 208
behind the roller 209 on rod 191 so that, as
the machine is returned to normal position
by the springs 96, the rod 191 is swung past
its normal postion to unlatch the keys.

It is also desirable to prevent operation of
the machine when an amount key and the
total or sub-total key is depressed and means

-are provided for preventing the control rod

191 from moving rearward under such con-
ditions to thereby disconnect the operating
mechanism from its driving means. The
disconnection of the machine under these
conditions is described in detail under the
section on “Total and sub-total printing.”

It will be recalled that the switch for the
electric drive is opened by a return move-
ment of the machine. If the machine is dis-
connected from the electric drive at the be-
ginning of its movement, there may not be
sufficient return movement to open the switch
by means of the devices heretofore described.
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Accordingly, special provision has been made
to insure that the switch will be opened. If
the mechanism has been automatically dis-
connected from the motor drive due to a mis-
operation, the movement of the pin 85 is not
sufficient to carry it under the shoulder 140
of the pawl 137 and hence the motor switch
112 cannot be broken through this pawl 137
as in a normal operation of the machine.
Therefore I have provided an additional wipe
pawl 220a for accomplishing this function
during an operation of the motor in which
the pawl 107 is tripped by the lever 211. The
pawl 220a is pivoted on the lever 114 and its
spring normally retains it in engagement
with a limiting pin on the lever 114 as shown
in Figs. 3 and 4. As the pin 85 swings down-
wardly, it engages the downwardly project-
ing finger on the pawl 220a and thus rocks
this pawl in opposition to its spring. The pin
85 is moved to the dotted line position (num-
bered 85a in Fig. 4B) before the pawl 107 is
disengaged from the lever 104 but this dis:
engagement occurs before the full stroke
pawl becomes operative to prevent a return
of the disengaged operating mechanism.
When the operating mechanism is automatie-
elly disconnected the pin 85 moves back to-
ward normal position with the operating
mechanism while the lever 104 continues its
movement. As the pin 85 moves to its posi-
tion 85a, it engages the cam surface 120a of
the arm 120 and thereby moves said arm to
carry its shoulder 119 out of engagement
with the lug 118 on the switch leéver 114 the
same as during a normal operation of the
machine so that the lever 114 may be rocked
back to open position. Then upon return
movement of the pin 85, it engages behind
the downwardly extending finger on the wipe
pawl 220¢ and thus rocks the switch lever
114 to normal position to open the switch
112. As the lever 114 moves to normal posi-
tion, this finger on the pawl 220 is carried
out of engagement with the pin 85.

The various parts are proportioned so that
the automatic disconnection takes place be-
fore the full stroke pawl becomes operative
to prevent the return of the operating mech-
anism to normal. It might be thought, at
first glance, that the switch member 117 could
not be rocked back to normal by stud 85 con-
tacting pawl 220a because the shoulder 119
would be holding lug 118 of switch mentber
117. However, the motor touch bar is or-
dinarily released immediately after depres-
sion and, when released, it moves back to
normal which moves arm 120 to the left in
Fig. 2 and frees the switch member 117. If
the touch bar were not released quick enough
or even if it were held down, no damage
would result.
pass-by pawl 220e¢ and be blocked which
would block the return of the operating mech-
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its springs. This blocking would not be no-
ticeable if caused by lack of quickness on the
part of the operator in releasing the motor

“har as the motor bar would be released in a

fraction of a second and the parts would be
moved to normal. If the motor bar should
he held down, the return of the stud 85 and
the operating mechanism of the machine
would be blocked by the pass-by pawl 220e
and the switch would remain closed but the
motor could do nothing but pick up the ma-
chine and immediately release it again owing
to the operation of the automatic disconnect-
ing mechanism.  As soon as the operator re-
Jeases the motor bar the parts will move to
normal.

The control rod 191 and its associated parts
thus serve as a safety control unit or device
for disconnecting the mechanism from its
driving means when the machine has not been
preperly conditioned for operation and for
otherwise securing coordinated action of the
d:fferent parts of the mechanism as has been
and will be further explained.

Control key and subtraction lever interlocks

As shown in Figs. 8 and 12, mounted to
slide between the fixed plate 177 and the latch
plate 180 for the control keys are a number
of plates 223 and a plate 223a for preventing
total depression of more than one control key
(other than the error key) at the same time.
The plate 223a has a slot 224 the rear end of
which normally engages a stud projecting
laterally from the fixed plate 177. A limit-
ing stud 225, also on the fixed plate 177, pro-
jects behind the rear plate 223. When one of
the control keys (other than the error key)
is depressed, the part of the key stem above
the slot 179 passes between the two adjacent
plates 223 or in front of the foremost plate
293 or back of the rearmost plate, as the case
may be, thus locking the plates against move-
ment and preventing depression of another
control key (other than the error key) as will
be well understood.

As will be explained more fully later, the
machine illustrated in Figs. 1 to £9 is con-
structed to both add and subtract. A manu-
ally operable lever 226 is employed to condi-
tion the machine for addition or subtraction
and means are provided for preventing oper-
ation of this lever during operation of the
machine. Means is also provided for pre-
venting effective operation of the machine
when this lever 226 is in subtracting position
and the total or sub-total key is depressed.

These means will now be described. The
lever 226 is pivoted on a stud 227 projecting
laterally from the side frame 52 and the up-
wardly extending arm of the lever, which is
adavted to be grasped by the operator, pro-
jects through slots in the keyboard plates
159 and 160. When the lever 226 is in adding
position, as shown in Fig. 11, and the ma-

1,853,050

chine is operated, the right hand end of the
rod 191 is carried rearwardly over the for-
ward extending arm of the lever 226 and,
when the lever is in subtracting position, that
is, in its rearward position, the end of the
rod 191 is carried under the rearwardly ex-
tending arm of the lever 226 thus locking the
lever against movement during operation of
the machine. _

The plate 223a (Fig. 12) is provided with
a lateral projection 228 extending behind the
vertical arm of the lever 226. When the lever
is moved to subtracting position, it engages

the projection 228 thereby moving the plate

293¢ and plates 228 rearwardly. If one of
the control keys (other than the error key)
is in depressed condition, the plate 223a is
prevented from moving rearwardly, as illus-

“trated in Fig. 12, and the lug 228 prevents the

lever 226 from -being moved rearwardly its
full extent to subtraction positien. The for-
ward end of the horizontal arm of the lever
296 then stands behind the end of the control
rod 191 so that, upon operation of the han-
dle, the rod is prevented from swinging rear-
wardly its full extent and the operating mech-
anism automatically is disconnected from the
driving means as herein before explained.
Also, if the total, sub-total, or non-add key
is depressed, it forces the control lever 226
forward to a position such that it causes the
operating mechanism to be disconnected.

It will thus be noted that the control lever
926 cannot be moved from one position to the
other while the machine is being operated,
and that the operating mechanism of the ma-
chine is disconnected from the driving means
if the control lever is carelessly positioned, if
it is moved to subtraction position while a
control key is depressed, or if a control key
is depressed while the lever 226 is in subtrac-
tion position.

Error key

An error key is employed to release any
depressed amount key or control key when
the wrong amount is set up on the keyboard
or the incorrect control key is depressed. To
this end, the latch plate 180 for the control
keys has pivoted thereon an arm 229 (Fig.
11) the upper forward end of which pro-
jects into a notch (Fig. 12A) formed in the
error key stem. When the error key is de-
pressed, it moves the latch plate 180 for the
control keys rearwardly to an extent con-
siderably further than when the plate is
moved rearwardly on depression of one of
the other control keys, with the result that
the corresponding member 196 is rocked
clockwise sufficiently to force the rod 191
forwardly and, upon this movement of the
rod, it engages the forward projections 198
on the members 196 for the banks of amount
keys, thus moving all of the plates 180 for
those banks rearwardly to release all of the
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depressed keys. When the error key is re-
leased, the spring 214 swings the rod 191
back to normal position and the springs 190
move their latch plates 180 forwardly to nor-
mal position.

Repeat key

When the repeat key (Fig. 11) is de-
pressed, for the usual well known purpose
of preventing release of the depressed amount
keys at the end of an operation of the ma-
chine so that the machine may be operated
again to enter the same amount, the lower
end of its stem engages the upper end of a
lever 231 pivoted to the stud 227. This lever
231 carries a roller 231« resting on the upper
edge of the slide 201. It will be evident
that, with the repeat key depressed, the lever
231 1s held against movement so that, when
the slide 203 is drawn rearwardly, the roller
231a prevents its rocking movement with the
result that the slide reciprocates idly when
it is moved forward during the réturn move-
ment of the machine as its forward edge 208
is not carried up back of the roller. 209.
Thus the rod 191 is not moved forward and
the depressed amount keys are not released
so that the operation of the machine may

be repeated to enter the same item standing -

on the keyboard. This may be repeated as
many times as desired by leaving the repeat
key in depressed condition, this key being
finally released by manual operation of the
error key.

Differential mechanism

A comb plate 232 (Figs. 3, 10A, and 10) is
supported in the side frames 51 and 52 and
is provided with upper and lower slots in
which the forward ends of stop bars 233
slide, said forward ends being divided as il-
lustrated, with the upper arm of the bar
sliding in the upper slot and the lower arm
sliding in a lower slot directly beneath it.
The stop bars are thus guided and prevented
from being displaced both laterally and ver-
tically. There is one of these stop bars 233
for each bank of amount keys and their rear
ends are supported by vertical arms 234 in-
tegral with actuating segments 235 for op-
erating the totalizer pinions 236 as will be
described later. The segments 235 are piv-
oted on a cross rod 237 and are held against
lateral movement on the rod by four comb
plates 238 seated in grooves in the rod 237.

As shown in Figs. 2 and 9, the segments
235 are arranged in close proximity between
the side frames 51 and 52 and the arm 234
for the fifth bank extends vertically from
and is in the same plane as its segment while
the arms on either side of the center segment
have inclined outwardly and upwardly ex-
tending portions which are progressively
longer from the center outwardly so that
while the right hand segment 235 is ap-
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proximately midway between the side frames
51 and 52, yet the upper end of its arm 234
is near the side frame 52 and the upper ends
of the arms 234 for the four left hand seg-
ments are to the left or on the outside of the
frame 51, the inclined portions of the arms
extending through an opering in the side
frame 51. It will be noted by observing Fig.
1 that the four left hand key banks are to
the left of the side frame 51 and this part
of the keyboard extends over part of the
electric motor and the driving connections
described above. The left hand portion of
the base plate 62 (Fig. 1) carrying the ink-
ing ribbon and paper strip also projects over
part of the electric motor.

This arrangement of parts is an important
feature of my invention as it affords a very
compact and simple assembly with the key-,
board of full and convenient width, the print-
ing and totalizing mechanism between the
side frames, the motor and driving connec-
tions under the keyboard and the paper and
ribbon unit, thus conserving space and af-
fording ready accessibility to the parts for

_the purpose of inspection, adjustment and

repair. As shown in Fig. 1, 9 and 11, the
bank of control keys is to the right of the
right hand side frame 52 and, as will be de-
scribed later, the mechanisms controlled by
these control keys are mounted on the out-
side of the side frame 52 and hence are very
accessible.

A cushioning connection has been provided
between the stop bars 233 and the arms 234
of the actuators. This connection prevents
the shock of the sudden stopping of the bars
233 from being transmitted to the actuators
and through them to the type bars to cause
the latter to jump or vibrate. This connec-
tion not only improves the operation of the
machine but lengthens its life by taking the
jar out of its operation.

Projecting from the upper end of each
arm 234 (Figs. 10 and 10A) is a pin 239 pro-
vided with a groove. This pin projects
through a slot 241 in its associated stop bar
233. 'The stop bar accordingly has a limited

movement relative to the pin and therefore -

relative to the actuator segment and its type,
bar. A connecting piece 243 is provided hav-
ing an arm 244 and a lateral projection 245
which engages against the side of the bar 233.
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It also has a lower projection 246 the edge of

which engages the under side of the bar 233
and is provided with a shoulder 247 engaging
a notch 248 formed by a projection on the
bar 233, which notch is wide enough to per-
mit the shoulder to rock in the notch as will
appear presently. The connecting piece 243
also has a recess 249 the edges of which pro-
ject into the groove in the stud 239. Springs
250 are connected at one end to the arms 244
to normally urge the connecting pieces in a
counter clockwise direction as viewed in Fig.
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10A. The opposite ends of these springs are

held in position by a rod 251 which engages

the forward face of the comb plate 232. The

springs move the stop bars forwardly when
6 the -actuator segments are released by the
raising of the restoring bail 256.

When a stop bar 233 is abruptly arrested,
its segment carrying the stud 239 may move
forward a slight distance relative to it, there-
by carrying the stud 239 forward in the slot
241, but the stud can move only by rotating
the connecting piece 243 in a clockwise di-
rection (Fig. 10A) against the tension of
spring 250. The spring 250 thus takes the
shock and gives a cushioning effect which
prevents the sudden stopping of the bar
933 from causing the segments 235 and their
type bars from vibrating or jumping. "In
addition to cushioning the shock, the con-
necting piece and spring serve to counter bal-
ance the weight of the forward end of the
bar 233 through the medium of the projection
246 whose shoulder 247 is normally urged
against the edge of the notch 248 below the
pivot of the stop bar on pin 239. This tends
to 1ift the front end of the bar and counter-
balance its weight. The forward end of the
bar is thus prevented from vibrating and the
life of the parts is lengthened by lessening
the friction due to the weight of the bar slid-
ing on the comb plate 232.

It will be noted that the springs 250 thus
serve three purposes: they move the stop
bars when the machine is operated; they
counterbalance a portion of the weight of the
stop bars; and they act to prevent the shock
of the stopping of the bars from being trans-
Lnitted through the actuator racks to the type

ars. '

The stop bars 233 are provided with stops
252 one for each key, except the “9” key, so
that, when the stop bars 233 are drawn for-
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wardly by their springs 250 during the for-’

ward stroke of the handle, the appropriate
stops contact with the depressed keys to ar-
rest the stop bars, and hence their segments
235, in positions corresponding to the values
of the keys depressed, as is well understood
in the art. As shown in Figs. 10 and 10A,
the lower ends of the key stems are alternately
cut away at one corner or the other and the
stops 252 for the “6” and “8” keys are offset
laterally so that the stops will only engage
the stems of the appropriate keys. Normally
the actuating segments 235 and the stop bars
233 are held in the position illustrated in
Fig. 10 by the engagement of a cross bar 255
of a restoring bail 256 with the segments
235. During the forward stroke of the oper-
ating handle, the bail 256 is rocked counter
clockwise, as will be presently described,
whereupon the springs 250 slide the stop bars
933 forward in banks where keys have been
depressed, and rock the actuator segments
65 235 until they are arrested by the depressed

)
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keys. On the return stroke of the handle, the
bail 256 is rocked clockwise thereby restor-
ing the segments and stop bars 233 to normal
position. If the “9” keys are depressed, the
stop bars 233 are moved forwardly nine steps
and are arrested in their “9” positions by en-
gagement of the rear ends of slots 257 formed
therein with the comb plate 232,

The side arms of the bail 256 (Figs. 2 and
10) are in the form of bell crank levers piv-
oted on the cross rod 237 and the forward
upper ends -of the levers carry a cross rod
959 having a roller 260 adapted to ride on
the edge of the cam plate 73. ‘These side
arms of the bail are also connected by a cross
rod 263 and a spring 258 is tensioned between
this-cross rod and the rod 148. Upon the for-
ward stroke of the handle, the cam 73 permits
the spring 258 to rock the bail 256 counter
clockwise whereupon the released sets of
stop bars 233 and actuating segments 235
move forwardly to different extents and upon
the return stroke of the handle, the cam
plate 73 restores the bail 256 in opposition to
the spring 258 thus restoring these parts to
normal position. ‘

In case no key is depressed in a bank and
the machine is operated, the member 196 for
such bank is rocked counter clockwise, as

viewed in Fig. 10, in the manner heretofore

described to carry the rear end of the zero
stop arm 197 in front of the forward end
961 of the lower arm of the stop bar 233, thus
preventing movement of the stop bar and
corresponding actuating segment out of nor-
mal zero position. Near the end of the op-
eration of the machine the rod 191 returns
the members 196 to normal position and low-
ers the stop arms 197 from in front of the
stop bars 233 which have been restrained
from movement thereby.

Printing type bars and hammers

Pivotally mounted on each segment 235 is
a type bar 264 (Figs. 1 and 10) provided
with fixed printing type 262 for printing on
a record strip 265 fed about a platen 266 as
will be described later. The lower end of
each bar is provided with a pin 265" project-
ing through a hole in the corresponding seg-
ment 235 and the pin is held in place in the
opening by an arm 266" the lower end of
which is forked to engage in a groove in the
pin. The arm 266’ is also provided with a
notch engaging over a pin 268 on the type
bar and a spring 269 holds the arm 266" in
the assembled position shown in Fig. 10. It
will be obvious that this simple form of con-
nection permits an expeditious assembly of
the parts and at the same time, the spring
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269 retains the type bar forwardly in its nor- -

mal position and restores it to such position
when it is moved rearwardly by hammers
270 to print on the strip.

When the actuator segments 235 are moved
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differentially under the control of the amount
keys, the type bars 264 are raised to bring
the corresponding type to the printing line
and then the hammers 270 (Figs. 10 and 20)

are tripped to drive the type against the plat-

en for the purpose of making a printing im-
pression.

The hammers 270 are pivoted on a rod 271
supported by depending ears struck down-
wardly from the plate 56. Riveted or other-
wise secured to the forward depending flange
of the plate 56 is a U-shaped plate 272, the
reawardly extending flanges of which form a
comb plate in the slots of which parts of the
hammers 270 project to space theimn apart and
guide them in their oscillating movements.

The upper ends of the type bars 264 also.

project into the slots in the upper comb to
prevent lateral displacement of the upper
ends of the type bars. The vertical arms of
the hammers are provided with noses normal-

ly engaging the forward upper edges of the

type bars. The hammers arve. also provided
with forwardly extending hooks to which the
lower ends of springs 273 are fastened, the
upper ends of the springs being connecte:d
to a rod 274 carried by arms projecting for-
wardly from the comb plate 272, The ham-
mers 270 are provided with downwardly and
rearwardly extending arms provided with
projections 277. The plate 56 with the ham-
mers and associated springs form a sub-unit
which serves to hold the main unit and the
totalizer unit together.

The tripping mechanism for the hammers
includes a yoke-shaped member 279 fixed to
a rock shaft 278 that is journaled in the side
plates 55 of the totalizer unit. This member
has forwardly extending arms 280 which car-
ry at their forward ends a crossrod 281. Trip
pawls 283, one for each hammer 270, are pro-
vided -with notches fitting over the rod 281
and the rear ends of the pawls 283 are con-
nected to the forward ends of springs 282
which are connected at their rear ends to a
small rod 284 seated in notches formed in
extensions on the arms 280 of the yoke 279.
The pawls 283 normally engage lugs 285
projecting laterally from the upper ends of
the actuators 235. The rock shaft 278 is op-
erated by a yoke-shaped member 286 (Figs.
2 and 5) pivoted to it to the right of yoke

279 and having a horizontal projection 287

G2
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; the rod 281.

which extends over the right hand end of
The member 286 also has a
projection 288 extending under the right

hand end of the rod 281. The richt hand side -

of the member 286 is provided with an arm,
the forward end of which is forked to strad-
dle a roller 290 on the rod 146 which is car-
ried by the yoke-member 143 operated by
the plate 74 through the link 144 as described
above.

When an actuating segment 235 moves out
of normal position, the spring 282 for the
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corresponding latch 283 rocks the latter about
the shaft 281 to carry a shoulder 291 (Fig.
10) on the latch in front of the projection
277 on the appropriate hammer 270.  After

the type bars have been differentially posi--

tioned, by the actuators, the roller 290 en-
gages the upper projection on the forked arm
289 and rocks the member 286, and hence the
arms 280, clockwise as viewed in Figures 5
and 10. During this movement, the trip
pawls 283 are elevated and the shoulders 291
on those which have been released by the ac-
tuators to engage the projections 277 on the
corresponding hammers and thereby cock
the hammers 270 for the differentially posi-
tioned type bars. Near the end of this clock-
wise movement of the arms 280, projections
292 on the pawls 283 engage a-cross rod 293
thereby camming the pawls 283 counter-
clockwise about the rod 281 with the result
that the shoulders 291 are carried out of en-
gagement with the projections 277, where-
upon the springs 273 snap the cocked ham-
mers rearwardly. The type bars are held
i engagement with the noses of their respec-
tive hammers by the springs 269 and when
the hammers are cocked the type bars follow
them. As the hammers are fired, the type
bars are carried with them, the hammers be-
ing stopped by the engagement of the projec-
tions on their lower ends with the plates 56
and 272 but the type bars are thrown rear-
wardly against the paper strip with a percus-
sive blow to print the amount set up in the
machine. After the impression is made the
type bars are drawn back against the ham-
mers by the springs 269.

After a printing impression has been made,
and as the roller 290 moves downwardly, the
springs 282, being under tension, rock the
arms 280 counter-clockwise, as viewed in Fig.
10, to normal position, this movement being
limited by the engagement of the left-hand
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end of the rod 281 with the forward end of an -

arcuate slot formed in the left-hand side plate
55, as shown in Fig. 8.

In order to print the “0’s” appearing in
the amounts printed, each hammer 270, ex-
cept that of the lowest order, is provided with
a laterally inclined projection 276 (Figs. 10
and 20) extending behind the hammer of
next lower order. Accordingly, any ham-
mer that is cocked, cocks all those to the right
of it that have not been cocked and “0’s” are
printed by all type bars to the right that have
not been positioned to print other characters.

Elimination of printing

In some instances it is desirable to enter an
item in the totalizer without printing the
item on the paper strip, and, in such cases, the
yoke-shaped member 286 (Figs. 2 and 5) is
shifted towards the right on the shaft 278
to carry its lower projection 288 from under
the rod 281 so that, when the member 286 is
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operated, the pawls 283 are not raised and
hence the hammers are not cocked and the
type bars do not strike the paper. In order
to shift the yoke-shaped member 286, I pro-
vide an operating lever 296 (Fig. 5) which is
centrally pivoted to the under side of the
plate 56. The forward end of the lever 296
1s provided with a finger piece 298 and the
rear end is provided with a slot (Fig. 2) into
which projects a hollow stud 300 carried on
the yoke-shaped member 286. From this
description it will be clear that, when the
finger-piece 298 is moved toward the left to
its “non-print” position, the yoke-shaped
member 286 is slid towards the right to carry
its projection 288 from under the end of the
rod 281 carrying the trip pawls so that the
hammers are not operated and no printing is
done during the operation of the machine.
The projection 287 remains in engagement
with the upper side of the end of the rod 281
when the member 286 is thus shifted. When
the finger-piece 298 is moved towards the
right the yoke-shaped member 286 is slid to-
ward the left so that the hammers will be
operated and the item printed. As will be
later explained, the platen and the ribbon
mechanism are disconnected at the same time
so that, when no printing is done the paper
is not fed through the machine and the ink
ribbon is not moved.

Positioned within the hollow stud 300
(Fig. 5) is a spring pressed ball 302 retained
in engagement with one or the other of two
grooves 303, (Fig. 2) formed in the shaft 278
m order to yieldingly hold the member 286
in either of its set positions.

Aligning device for actuating segments

While the printing impression is being
taken, the actuating segments 235 and type
bars 264 are aligned in their set positions by
an aligning bar 305 (Fig. 10) which is in the
form of a rock shaft journaled at its ends in
the side plates 55 and cut away longitudinally
to form an aligning-edge 306. Fixed on the
shaft 305 (Fig. 5) is an arm 307 carrying
a roller 308. A spring 309 normally serves
to hold the shaft 305 in the position shown in
Fig. 10 with a lug 310 (Fig. 30) on the arm
307 in engagement with the forward edge of
the right hand plate 55. Pivoted on a rod
311 (Fig. 5) carried by the yoke-shaped
member 143 which operates the dash pot is
a lever 312 having a shoulder 313 which is
held in engagement with the rear edge of the
cross bar of the member 143 by a spring 314.
When the member 143 is raised by the plate
74 through the link 144, the spring 314 causes
the lever 312 to move with it and, near the
end of this movement, the end of the lever 312
engages the roller 308, thus rocking the shaft

305 to carry its aligning edge between the

teeth on the actuating segments. After the
printing impression has been made, and dur-
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ing the return stroke of the handle, the lever
312 is lowered by the member 143 and the
spring 309 rocks the shaft 305 out of aligning
position. This rotating aligning shaft with
its center near the teeth of the segment pre-
vents the aligning device and the sector from
locking and thus insures that the segments
will always be released.

Platen mechanism

Mounted on the plate 62 (Figs.1and 5) are
the two parallel vertical plates 63 in which
is journaled a shaft 318 carrying the platen
266. Engaging the platen are two feed roll-
ers 319 (Fig. 10) carried in a cradle 320 sup-
ported on a rod 321, the side levers of the
cradle having notches engaging over the cross
rod 321. Asshown in Figs. 3 and 5, the ends
of the cross rod 321 are reduced in diameter
and engage in inclined recesses formed in the
plates 63, and springs 324 connected to the
ends of the rod 321 tend to raise the cradle
320 and press the feed rollers 319 against the
platen. _ :

The paper roll is carried by a cross rod as
shown in Fig. 10 and the paper strip is guid-
ed by three guide plates 324 beneath the front
one of which the last amount printed may be
viewed. As shown in Fig. 1, the upper edge
of the forward guide plate 324 is provided
with a saw-tooth knife edge to facilitate sev-
ering the printed portion of the strip when
desired. The platen carries a knurled knob
326 by which it may be manually rotated to
feed the strip. Asshown in Fig. 5, the shaft
318 carries a ratchet wheel 327 adapted to be
engaged by an operating pawl 328 to rotate
the platen and thus automatically line space
the strip. The platen has a sleeve which pro-
jects through the side plate 63 and the ratchet
is mounted in this sleeve with one pin con-
necting the ratchet and platen together and
to the shaft 318. This not only reduces the
number of parts required for the mounting
but it also enables the inside end of the platen
to be positioned close to the side plate 63 so
that the plate acts as a guide for the paper.
The pawl 328 is carried on a pivoted arm 329
the lower end of which carries a roller en-
gaging in a recess 330 formed in the upper
end of an arm 331 which is integral with the
right hand arm 280 of the yoke-shaped mem-
ber 279 and projects through registering slots
in the plates 56 and 62 and the interposed
portion 67 of the machine casing. A spring
332 tends to raise the pawl 318 into engage-
ment with the ratchet 327 but this is normally
prevented by engagement of the pawl with
a fixed stud 333. When the shaft 278 is
rocked counterclockwise, as above described
in connection with the operation of the type
hammers, the plate 331 is moved rearwardly
thereby swinging the arm 329 rearwardly.
This swings the pivot of pawl 328 downward
and, owing to the fact that the spring 332
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keeps the pawl urged upwardly, the forward
end of the pawl is brought into engagement
with the ratchet wheel so that, as the plate
331 returns forward, the ratchet wheel and
platen are rotated to feed the strip one line-
space. The upper end of the spring 332 is
connected to a pivoted arm carrying a roller
334 which engages the teeth of the ratchet
wheel and thus aligns the platen.

It will be recalled that when the lever 296
is moved to the “non-print” position the yoke-
shaped member 286 is shifted towards the
right so that the rod 281 is not elevated and
hence the hammers are not operated. As the
plate 331 is not operated with the lever 296
1n this position, the platenis not rotated and
the strip is not line-spaced.

Ribbon mechanism

Mounted on studs on the plate §2 (Figs.
11 and 23) are two ribbon spools 336 which
are housed in casings 337. 'The ribbon is fed
from one spool to the other around guide
posts 338, as shown in Fig. 1. The ribbon
spools are positioned on and suitably connect-
ed to ratchet wheels 339. The mechanism
(Fig. 23) for feeding the ribbon is of the
automatic reversible type being adapted to
feed the ribbon in either direction. This
mechanism comprises an operating pawl 340
for each ratchet wheel 839. Each pawl is
pivoted on an arm of a three-armed lever
341 pivoted on a stud 342. The rear ends
of the
which holds the pawls in engagement with
the posts 338. A bell crank lever 344 is also
pivoted on the stud 3842 and its forwardly
extending end is recessed to receive a pin
345 projecting downwardly from the forward
end of an arm 346 which has a slot 350
through which the stud 342 projects. The
pin 345 is retained by a spring 348 in either
of two notches 347 formed in the forwardly
extending arm of the lever 341. The later-

5 ally extending arm of the lever 344 projects

into a notch 849 (Fig. 5) formed in the upper
edge of the operating plate or lever 331,
With the parts in the condition shown in
Fig. 23, upon rearward and forward move-
ment of the plate 331, the lever 344 is rocked
first counter-clockwise and then clockwise,
ac viewed in this figure, and, through the stud
345, rocks the lever 341 to reciprocate the
awls 340. Upon forward movement of the
eft hand pawl, the left hand ribbon spool is
rotated by the engagement of this pawl with
its ratchet wheel 339 to feed the ribbon upon
the left hand spool. During this operation
the right hand pawl 340 does not contact with
its ratchet. en the ribbon on the right
hand spool is exhausted, the left hand spool
and ratchet 339 are locked through the ribbon

against further rotation and, upon counter--

clockwise movement of the lever 344, the left
hand pawl first engages its ratchet and, as

anls are connected by a spring 343

17

the movement of this pawl and the lever 341
is arrested thereby, the lever 844 continues
its movement and the stud 345 moves out of
engagement with the left hand notch 347
and into engagement with the right hand
notch 347 so that, upon subsequent operations
of the machine, the right hand spool will

70

be rotated by its pawl 340 and the left hand

pawl 346 will be disabled, the feed then being
in the reverse direction and upon the right
hand spool. When the stud 345 moves from
one notch 347 to the other, it rides up the
side of one notch and drops into the other,
movement of the arm 346 to accommodate this
action being permitted by its slot 350.

It will be clear that, when the lever 296
1s in its non-print position, the ribbon feed
will not be operated as the actuating plate
331 remains stationary as above described.

Character printing

I provide a type bar for printing charac-
ters indicating “sub-total”, “total”, “non-
add”, and “subtract”, this type bar being
shown in Fig. 25, where it will be noted that
the hammer and trip pawl therefor are the
same as for the amount type bars except that
the hammer is not provided with a projec-
tion 276. The lower end of the character
type bar is connected to a segment 351 which
is similar to the actuating segments 235 con-
trolled by the amount keys, except that it does
not have an arm 234 connected to a stop bar.
Journaled on the rod 237 and to the right of
the bail 256 is a yoke-shaped member 352
having a downwardly and rearwardly ex-
tending arm 353 and an upwardly extending
arm 354. The outer end of the arm 853 is
connected to a pin 355. on the segment 351
by means of a cushioning device including a
connecting piece 856 which is quite similar
in construction and identical in function to
the above described connecting pieces 243 be-
tween the stop bars 233 and arms 234 of the
actuating segments 235. This connecting
piece 356 has a notch fitting over a groove in
the stud 355 and a lug 356* engaging the edge
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of the arm 353 while a spring 357 is connect- -

ed to the connecting piece which thus permits
rebound of the yoke-shaped member 352
without transmitting such movement to the
segment 351. ]

The position to which the segment 351 and
the character type bar carried by it are moved
upon operation of the machine, is controlled
by the position of a lever 358 which, in turn,
is differentially positioned by the “total”,
“sub-total”, and “non-add” keys and by the
subtractiop lever 226. This lever 358 is
mounted on a stud 359 projecting from the
side frame 52, the lever having a central
yoked portion by which it is pivoted on the
stud.

When the machine is conditioned for addi-
tion, the lever 358 is held in the position
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shown in Fig. 25. As the machine is op-
erated the cross bar 255 of the restoring bail
956 is raised and the spring 257 tends to
rock the segment 351 counter-clockwise, but
this movement of the segment is prevented
by the engagement of a lug 360 on the upper
end of the arm 354 with a shoulder A on the
lever 358 and thus the character printing
bar is not moved out of normal position and
it does not print a character during -the op-
eration of the machine.

1f a subtraction operation is performed, 1t
is desirable to have a suitable character
printed on the paper record to indicate it.
When the parts are in normal position, the
rearwardly extending arm of the lever 358
rests on a lug 361 projecting from a lever 362
which has a yoked portion by which the lever
is pivoted on the stud 359. The downwardly
extending arm of the lever 362 is connected
by a link 363 to the subtraction lever 226. As
shown in Figs. 24 and 25, a spring 364 is
connected to the rear arm of the lever 358 and
tends to rock it clockwise. It will be obvious
that, when the subtraction lever 226 is moved
rearwardly to subtracting position, the lever
358 is rocked counter-clockwise and its sub-
traction stop or step “Subtr.” is brought in
front of the lug 360 but spaced slightly
therefrom so that, upon operation of the ma-
chine, the segment 351 and character type
bar are moved one step to raise the character
type representing “gubtraction” to the print-
ing line.

\When a sub-total is taken a suitable char-
acter is also printed on the record strip.
Journaled on the stud 359 by a yoke piece
is a V-shaped lever 365 (Fig. 24), the end
of the upper arm of which is located under
the “S. T.” key while the lower arm rests
on a laterally projecting lug 366 on the lever
358. When the “S. T.” key is depressed, the
lever 358 is rocked counter-clockwise throu gh
the lever 365 and the sub-total stop “S. T.”
on the lever 358 is positioned in front of the
lug 360 so that, during operation of the ma-
chine, the character type bar is moved three
steps to present the type representing “sub-
total” to the printing line.

When a total is taken, a suitable character
is likewise printed. As shown in Fig. 21, a
lever 867 is also pivoted by an integral yoke
piece on the stud 359 and the forward upper
end of the lever is positioned under the “T »
key while the rearwardly projecting arm of
the lever is provided with a round hole 368
through which a small pin 369 projects. The
opposite end of the pin 369 projects into a
corresponding hole in the lever 358 and, as
best shown in Fig. 18A, the center of the pin
is bowed to prevent its lateral displacement.
The end loop of the spring 364 is seated in
this bowed portion of the pin 369 and thus
the single spring serves to restore both levers
358 and 367 to, and retain them in, normal
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position and permits operation of the lever
358 independently of the lever 367. When
the total key “I” is depressed, the stepped
lever 358 is rocked counter-clockwise through
engagement of the lever 367 with the lug 366
on the lever 358 to position the total stop
“T» in front of the lug 360 so that the char-
acter type bar is moved four steps to print
the character representing a total.

A character indication is also printed for
the non-add key. Journaled at its forward
end to a stud projecting from the side frame
59 is an arm 370 (Figs. 11 and 19) the rear
end of which projects over a forwardly ex-
tending finger on the forward end of the
Jever 358. The rear end of the spring
205 connected to the slide 201 is connected
to the yoke by which the arm 370 is pivoted
and the spring normally tends to rock the
arm 870 counter-clockwise, but this move-
ment is prevented by the engagement of a
laterally extending lug 371 on the arm 370
with the lower end of the non-add key.
When the non-add key is depressed, the con-
trol lever 358 is rocked through the lever
370 to bring the non-add stop “N. A” in
front of the lug 360 so that the character in-
dicating that the amount printed was not
entered on the totalizer will be printed.

The subtracting lever 226 (Figs. 11 and 13)
is aligned in its adding and substracting posi-
tions by a lever 373 which is pivoted on the
stud 227. The upper end of the lever is pro-
vided with two aligning notches 374 one or
the other of which is firmly held in engage-
ment with a stud upon the link 363 by the
spring 214 the rear end of which is connected
to the lower end of the lever 373.

Totalizer and addition

The totalizer (Figs. 10, 14 and 15) com-
prises a plurality of pinions 236 suitably
spaced apart on a cross rod 376 carried in the
movable side arms 377 of the totalizer frame.
The side arms 377 are fastened on a rock
chaft 378 on which is also fixed an arm 380

(Figs. 13, 17, 18, 26 and 27) which carries a

roller 381 engaging the forward cam edge
of a cam plate 382 fastened on a rock shaft
383. The cam plate 382 is rigidly secured to
the right hand arm of a yoke-shaped mem-
ber 384 (Figs. 2 and 10) the cross-piece
of which contacts with and is pinned to the
shaft 883. Asshown in Fig. 17, a spring 385
is connected at one end to the arm 380 and at
its opposite end to a cross rod 414 to urge the
roller 881 into engagement with the cam face
and hold the pinions out of mesh with the
tecth on the actuating segments 235. The
rear end of a pitman 387 is pivoted to the cam
382 and the pitman has a slot 389 through
which projects a grooved stud 390 on the
frame 52 to guide the pitman in its recipro-
cating movements. The forward end of the
pitman is forked and its lower arm is pro-
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vided with a nose 391 normally engaging the
forward side of the roller stud 200 on the
operating plate 74, it being understood that
this and various other studs and rods project
5 through suitable openings in the side frame
plates 51 and 52 to accommodate movements
of the same. To the upper arm of the pit-
man 387 a wipe pawl 393 is pivoted and, nor-
mally, that is, when the machine is condi-
10\tioned for addition, the pawl rests on a boss
388 shown in Figs. 2, 13, 17, 18, 22 and 26.
This boss is on the side plate 52 which has been
omitted in said figures (except Fig. 2) for
, the sake of clarity. : .

15 Upon operation of the machine, the plate
74 is first rocked counter-clockwise as viewed
in Fig. 17 and, during ‘this movement, the
actuating segments 235 are differentially posi-

_tioned. - Near the end of this movement dur-

20 ing an adding operation, & stud 395 on the
plate 74 engages the pawl 393 and rocks it
clockwise in_opposition to its spring 394.
Near the beginning of the return movement

of the plate 74, the stud 395 engages a shoul-’

%5 der 396 on the pawl 393 and thereby moves
the pawl and pitman 387 rearwardly, thus
rocking the cam plate 382 counter-clockwise
so that it moves the totalizer into mesh with

... the teeth on the actuating segments through

3. its cooperation with the roller 381 on the arm
380. Upon continued return movement of

the plate 74, the pawl 893 engages the boss

388 on the frame and the pin 395 moves out
of engagement with the shoulder 896. The
. actuating segments are then returned to zero
by the restoring bail 256 to actuate the total-
izer and, near the end of the return move-
ment of the plate 74, the roller stud 200 en-
gages the nose 391 thereby drawing the pit-
40 man 387 forward to normal position and also
- rocking the cam 382 upward to permit the
spring 385 to rock the totalizer out of mesh
with the actuating segments.

45 , ‘Subtraction

When the machine is conditioned for per-
forming subtraction, the parts assume the

positions shown.in Fig. 13 with the subtrac-.

tion lever 226 in .its rear or “subtraction”
position. During operation:of the machine,
the totalizer is moved into mesh with the teeth
of the actuating segments near the beginning
of the forward stroke of the handle and out
of mesh near the end of this forward stroke
so that the totalizer pinions are turned rear-
wardly or reversely to extents proportional
to the values of the depressed keys, the ma-
chine being adapted to perform direct sub-
traction. The means for controlling the time
of engagement and disengagement of the
totalizer during a subtracting operation will
now be described, reference being had more
particularly to Fig, 13.

Pivoted at its rearend and on the pitman
15 387 is an arm 399 having a nose 400 on its for-
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ward end and an intermediate depending pro-
jection 401 normally resting on the rear end of
the pawl 393. The forward end of the lever
367 has a lateral lug normally in engagement
with the upper edge of the arm 399. The
rearwardly projecting arm of the lever 367
projects over the lug 361 on the lever 362

70

which is coninected. to the subtraction lever -

226 by the link 363.. When. the subtraction
lever is moved from the adding position,
shown in Fig. 11, to the subtracting position,
shown in Fig. 13, it will be obvious that the
pawl 393 is rocked to the position shown in
this latter figure through the dbove described
connections and, at the same time, the nose
400 on the arm 399 is lowered into the path of
movement of the stud 395 on the plate 74.
Centrally pivoted on the lower arm of the
pitman 387 is a pawl 404 carrying a stud 405
at its rear end to which is pivoted the lower
end of a link 406. The lower end of a slide
407 (Fig. 17) which lies flat against the link
406 (Fig. 18B), has a slot through which the
stud 405 projects and a spring 408 is con-
nected at 1ts lower end te a projection on the
slide 407 and. at its upper end to a projec-
tion on the link 406. This latter projection
extends through a slot in the slide 407. The
upper -end of thelink 406 carries a headed
stud 412 projecting through another slot in
the slide 407. The upper end of the slide 407
is forked to straddle a headed pin 410 on the
lever 367 and a spring 411 is connected at its
opposite ends to the stud 410 and a projection
on the slide 407. -~ . . S

From the above description it will be evi-
dent that, when the subtraction lever 226 is
moved to the subtracting position,-shown in
Fig. 13, the downward movement of the lever
367, as above described, lowers the.slide 407
and thus moves the forward end of the pawl
404 in front of the roller stud:200. This
movement of the pawl 404 is limited by the
engagement of a stud 404a thereon with a
projection on the pitman 387..- Upon opera-

“tion of the machine, and near the beginning
of the forward stroke of the handle, the roller

stud 200 immediately engageés ‘the forward
end of the pawl 404 thus shifting the pitman
387 rearwardly to move the totalizer pinions
into mesh with the teeth on‘the actuating seg-
ments and, after this engagement is effected,
the stud roller 200 is moved further and out
of engagement with the pawl - After the
totalizer is engaged with the actuating seg-
ments, the latter are mowed differentially fromr
normal position to rotate the totalizer pinions
reversely to subtract the amount set up on the

keyboard. - Near the end of. the forward.

stroke of the handle, and after the totalizer
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pinions have been actuated, the stud 395 en-
gages the nose 400 on the arm 399 thus draw- -

ing the pitman 387 forwardly to carry the

totalizer pinions out of inesh with the teeth -

on the actuating segments. . Upon. return
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movement of the plate 74 to normal position,
the stud 200 engages the upper edge of the
pawl 404 and rocks it in opposition to its
spring 408 so that the stud 200 wipes past the
pawl without affecting the position of the
slide 407. If the subtraction lever 226 is now
shifted to adding position, the lever 367 is
raised and the spring 411 raises the slide 407
thus permitting movement of the pawls 393
and 404 to the positions shown in Fig. 11.

Transfer mechanism

When the totalizer pinions 236 are out of
mesh with the teeth on the actuating segments
235, they mesh with teeth on transfer seg-

ments 413 (Figs. 10, 14 and 15) pivoted on a

cross rod 414 by yoke-portions which serve
to space thé transfer segments apart. Inte-
gral with -each segment is a pair of down-
wardly extending arms 415 and also a ver-
tical arm 416 whose upper end is connected
to a spring 417. The-upper ends of the
springs 417, there being one spring for each
transfer segment, are connected to the cross
bar of a bail 418, the side arms of which are
pivoted to the side frames 55. A rod 417a
projects through the uppermost coils of the
springs 417 to secure them to the bail 418.
The.arms 416 are provided with lateral lugs
419 normally engaging in notches in the rear-
wardly extending arms of latches 420 pivoted
on a fixed cross rod and urged to latching
position by springs 420a. The lower ends of
the downwardly extending arms of the
latches 420 project behind the upper ends of
trip pawls 422 each of which has a tooth 423
and each of which is pivoted at its lower end
on a cross rod 423a carried by the moveable
side arms 377 of the totalizer frame. The
teeth on the pawls 422 are shaped so that the
pawls are moved rearwardly by transfer pro-
jections 433 on the totalizer wheels when the
wheels move from “9” to “0™ in adding and
from “0” to “9” in subtriacting. The pawls
492 alzo have lugs 424 normally engaging, as
shown in Fig. 10, the lower shoulders 425 on
latches 426 pivoted at-their forward ends to
a cross rod 427 also carried by the moveable
totalizer frame. The latches 426 are con-
nected by springs 428 to the lower yoke-
shaped ends of the trip pawls 422. Pivoted
on the forward end of the left hand arm of
the yoke-shaped member. 384 and to the cam
plate 382 are arms 429, (Figs. 10 and 16) the
lower ends of which support a restoring rod
430 which has its ends projecting into vertical
slots 431 in the plates 55 (Fig. 11) to guide
the rod 430 in its vertical movements when
the cam 382 and member 384 are oscillated
by the pitman 387 as above dezcribed. Nor-
mally the rod 430 is in the elevated position
illustrated in Fig. 10 and, in such position,
the rear ends of the latches 426 are supported
on the rod and the lugs 424 on the trip pawls
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492 .engage the lower shoulders 425 on the
latches 426. ,

When the machine is conditioned for addi-
tion, the bail 418 is in the rear position shown
in Fig. 10 so that the springs 417 normally
tend to rock the transfer segments 413 clock-
wise as viewed in this figure. After the sub-
traction lever 226 has moved to subtracting
position to condition the machine for sub-
traction and during the forward stroke of
the handle the bail 418 is swung forwardly,
as will be presently described, to the position
shawn in Fig. 15 so that the springs 417 then
tend to rock the transfer segments 413 coun-
ter clockwise as viewed in this figure.

With the machine conditioned for per-
forming addition the operation of the trans-
fer mechanism is as follows: When the to-
talizer pinions are carried into mesh with
the teeth on the actuating segments 235 at
the beginning of the return stroke of the ma-
chine, the pawls 422 and the latches 426 are
moved forwardly with the totalizer frame, as
they are carried thereon, and projections 423
on the pawls 422 remain in the path of move-
ment of projections 483 (Fig. 15) projecting
from the hubs of the totalizer p'nions so that,
when a pinion passes from its “9” to its “0”
position, its transfer projection or tooth rocks
its pawl 422 rearwardly. The pawl is then

‘Tatched in this position by the engagement of

the upper shoulder 425 on the latch 426 with
the lug 424, as shown in Fig 4. The pawl
49292 is not rocked rearwardly by the totalizer
pinion .to an extent sufficient to-engage and
trip the companion latch 420 but, as the to-
talizer is rocked out of mesh with the actu-
ating segments at the end of the movement
of the machine, the pawl 422, which has been
moved rearwardly, engages the depending
arm of its latch 420 for the transfer segment
413 of next higher order and thus the latch
420 is rocked to disengage its notch from the
lug 419 on the transfer segment. At the same .
time that the total’zer is rocked out of mesh
with the actuating segments and into mesh
with the teeth on the transfer segments 413,
the restoring rod 430 is ra‘sed to the position
shown in Fig. 10 where it will not interfere
with movement of any segment that has been
released but will limit the movement to one
step. Near the end of the upward movement
of the rod 430 it raises the latches 426 to per-
mit the springs 428 to restore the pawls 422
to normal position.

Tt will be clear that those totalizer wheels
which have not been moved to or beyond their
“0” positions by their actuating segments do
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not trip their pawls 422 and, when the to- -

talizer is moved out of mesh with the actuat-

ing segments, these pawls do not release the

latches 420 for the transfer segments of next
higher orders. If, however, a totalizer pin-
ion stands at “9” when it is disengaged from

its actuating segment and one is carried to it :
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from the totalizer of next lower order so
that it is moved to its “0” position, it then
moves its pawl 422 rearwardly and thus
moves the corresponding latch 420 to release
the transfer segment 413 of next higher or-
der so that this transfer segment is also im-
mediately rocked to effect a transfer to its
totalizer pinion. - Thus successive tripping
of the transfer segments takes place when
continued carrying is required after the to-
talizer wheels have been moved into mesh
with the teeth of the transfer segments and
during the same operation of the machine.
Upon the next operation of the machine and
when the totalizer is carried out of mesh
with the transfer segments, the restoring rod
430 is moved downwardly to the position
shown in Fig. 14 in order to move the transfer
segments to normal position in which posi-
tion they are again latched by their latches
420,

The operation of the transfer mechanism
during a subtracting operation is substan-
tially the same as that described above except
that the released transfer segments 413 are
then rocked counter clockwise to the position
shown in Fig. 15. In subtracting operations,
the totalizer wheels are rotated clockwise (as
viewed in Fig. 15) by the actuating segments
and the pawls 422 are moved rearwardly by
the transfer projections 433 on the pinions
as the pinions move from “0” to “9”, Then,
when the totalizer is disengaged from the
actuators, the pawls 422 which have been
latched in their rear positions trip the latches
420 and release the transfer segments 413 of
next higher order. The segments are there-
upon rocked counter clockwise as shown in
Fig. 15. Continued borrowing, as for ex-
ample, when a wheel is moved from “0” to
“9” by a borrowing operation and the wheel
or wheels of next higher order or orders also
stands at “0”, is automatically accomplished
as is continued carrying in adding opera-
tions, the transfer segments of higher orders
in such case being successively released after
the totalizer wheels are reengaged with them.
When the rod 430 is carried downwardly
during the next operation of the machine, it
restores all of the operated transfer segments
to normal condition by its engagement with
the forward arms 415.” The one rod 430 thus
acts to recock the transfer segments after
both their addition and subtraction opera-
tions, - '

The means for controlling the movement
of the bail 418 when the subtraction lever
226 is moved to condition the machine for
addition or subtraction will now be described.
The right hand side arm of the bail 418 ( Figs.
11 and 13) carries a stud 434 which projects
into a slot in the upper end of an arm 435
pivoted at its lower end on a machine stud.
Pivoted on the arm 435 is a pawl 436 in the
form of a bell crank and a spring 437 is con-
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nected to the forward end of the pawl and
to the pivot stud for the arm 485. When the
machine is conditioned for addition, as shown
in Fi%. 11, the stud 434 engages the rear end
of a slot in the frame 55 and the pawl 436 is
held in the position shown in this figure by
the engagement of a stud 438 on the pawl 436
with the rear arm of a member 439 pivoted
on the end of a cross rod on the frame. The
member 439 is provided with a forwardl
extending arm which has a recess into Whicl);
projects a stud 439* on the rearwardly ex-
tending arm of the lever 362 which is con-
nected to the subtraction lever 296 by the
link 363.

If the subtraction lever is moved from the
adding position shown in Fig. 11 to the sub-
tracting position shown in Fig. 13, the mem-
ber 439 is rocked clockwise by the lever 362
and the rear end of the pawl 436 is partially
raised by the rear arm of the member 439
and, as the spring 437 passes forwardly over
the pivot of the pawl, the spring 437 moves
the pawl further to the position shown in
Fig. 13, in which position it is arrested by its
engagement with a projecting stud 440 on
the cam plate 382. Now, upon operation of
the machine, and near the eginning of the
forward movement of the operating handle,
the stud 440 engages a shoulder 441 (Fig. 18)
on the pawl thereby rocking the arm 435
forwardly to swing the bail 418 from the
position of Fig. 13 to the subtracting position
of Fig. 15 in which the parts are shown in the
position they assume at the end of the for-
ward stroke of the handle. Upon subsequent
operations of the machine, and while the sub-
traction lever remains in subtracting position,
the stud 440 idly rides on the concentric up-
per edge of the pawl 436 beyond the shoulder
441,

Now, if the substraction lever 226 is moved
from its subtracting position to its adding
position, the forward downwardly extending
arm of the member 439 engages the stud 438
and rocks the pawl 436 clockwise, as viewed
in Fig. 11. The spring 437 serves to com-
plete the movement of the paw! as the spring
moves rearwardly past the pivot of the pawl,
the movement of the latter being arrested
by a stud 443 on the cam 882, which stud is
then immediately in front of a shoulder 444
on the pawl, the arm 435 being at that time
in its forward position. During the next
operation of the machine and, at the begin-
ning of the down stroke of the cam 382, on
the return stroke of the handle, the stud 443
engages the shoulder 444 and thus the arm
435 and transfer bail 418 are carried rear-
wardly to the positions shown in Fig. 11.
During this movement the stud 438 strikes
the rear arm of the member 439 so that the
pawl 436 is rocked slightly counter clock-
wise while the arm 435 completes its move-
ment, the arm 435 and bail 418 being com-

70

7

80

85

90

95

100

10§

1i0

115

120

125

130



10

15

20

25

30

(5
(3]

o

]

22

pelled to continue their movement by the
springs 417 which are connected to the trans-
fer segments. Upon subsequent operations
of the machine with the subtraction lever in
adding position, the stud 443 idly oscillates
without engaging the pawl 436.

A modified form of control is shown in
Figs. 11A and 11B. TInstead of using the two-

arm lever 439 a single arm lever 439B is

\employed. This lever carries a stud 439¢ en-

gaging in a slot in the rear arm of the lever
362. Its lower end is connected to one end
of a spring 437B whose other end is
connected to a stud on the pawl 436B.
When the arm 439B is in the position shown
in Fig. 11A the spring 437B is in position to
hold the pawl 436B 1n the adding position.
As the lever 439B is moved clockwise the
spring 437B is swung past. the pivot of the
pawl 436B and when it passes this pivot it
flips the pawl up to the subtraction position
shown in Fig. 11B. When the lever 4398 is
moved from the position of Fig. 11B to that
of Fig. 11A, the reverse action takes place.
The pawl 436B cooperates-with the studs 440
and 443 as previously described except that,
in the construction illustrated in Figs. 11A
and 11B, the stud 443 is now a projection of
the screw head connecting the pitman 387
to the cam plate 382 instead of a stud pro-
jecting from the cam plate 882. This modi-
fication provides a positive action of the
parts and permits the pawl 436B to be spring
operated throughout its entire movement.

Non-add

The machine may be placed in non-add
condition by depression of the non-add key N.
A. heretofore mentioned. '

When the lever 226 is in adding condition
and the non-add key “N. A.” is depressed, a
downwardly extending projection 445 (Fig.
22) on the arm 370 engages a pin on the rear
end of the wipe pawl 393 rocking it clock-
wise so that, when the cam plate 74 is rocked
during operation of the machine its stud 393
does not contact with the shoulder 396 on the
pawl 393 and hence the pitman 387 is not
reciprocated and the totalizer is not rocked
into mesh with the actuating segments. - At
the end of the operation of the machine the
non-add key is released by the movement of
the rod 191 (Fig. 11) and assoeiated parts
and the spring 394 moves the pawl 393 back
to normal position.

Total and sub-total printing

When a total registered on the totalizer
is to be taken and printed by the type bars,
the totalizer is carried into engagement with
the actuating segments so_that the totalizer
wheels are turned reversely to “0” position
during the forward stroke of the operating
handle, the type bars being correspondingly
positioned to print the total. During the re-
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turn stroke of the machine the totalizer pin-
jons are out of engagement with the actuat-
ing segments so that they remain in “0” posi-
tion. When a sub-total is to be printed the
operation is the same as during a total print-
ing operation except that the totalizer re-
mains in engagement with the actuating seg-
ments during their.return movement to nor-
mal to restore the total on the totalizer.

“When the total key is depressed, as shown
in Fig. 18, the lever 367 is rocked down-
wardly and the nose 400 on the arm 399 is
moved into the path of movement of the stud
39% and the forward end of the pawl 404 is
moved in the path of movement of the roller
stud: 200, the same as when the subtraction
lever 226 is moved to subtracting position so
that the totalizer is engaged mnear the be-
ginning of the forward stroke of the handle
and is disengaged near the end of such for-
ward stroke exactly the same as in a sub-
tracting operation.

This downward movement of the lever 367
rocks the control lever 358 for the character
type bar, as above described, to the position
shown in Fig. 18 and, in this position, the rear
end of the lever 358 isin front of a crank 446
which is integral with a shaft 447 (Figs. 15
and 28) journaled in the arm 380 and the side
levers 377 of the totalizer frame. Fastened
on the shaft 447 and between the levers 377
is a locking plate 448. A depending arm 449
(Figs. 11 and 27) on the shaft 447 is con-
nected to a spring 450 which normally holds
the plate 448 in the position shown in Figs.
10 and 15. During adding and subtracting
operations the rear end of the lever 358 is not
in front of the crank 446 which passes over
the rear end of the lever when the totalizer
frame is swung forwardly during adding op-
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erations and under it when the totalizer

frame is swung forwardly in substracting
operations.. When the totalizer frame is
swung forwardly during a total printing op-
eration, and also a sub-total printing opera-
tion, the crank 446 engages the rear end of
the lever 358 rocking the crank 446 and plate
448 counter clockwise to the position shown
in Fig. 28 so that the forward edge of the

plate 1s immediately behind the upper pro- -

jecting ends of the pawls 422 which are thus
Jlocked against rearward movement about the
red 423¢ on which they are pivoted. The
totalizer wheels are rotated during the up-
stroke of the actuating segments 235 and,

when the transfer teeth 433 on the totalizer.

pinions engage the projections 423 on the

awls 492, the totalizer pinions are arrested
in “0” position and the total has been trans-
ferred to the type bars which may then print
it.
wardly at the end of the forward stroke of
the machine in total printing, the spring 450
again raises the plate 448 and crank 446 to
normal position.
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When the sub-total key “S. T.” is depressed
(as shown in Fig. 26) it lowers the lever 365,
as explained above in connection with the
printing of characters, and during this move-
ment of the lever it engages the upper end
of the slide 407 thus rocking the pawl 404 to
the pesition shown in Fig. 26. Near the be-
ginning of the forward stroke of the handle,
the stud 200 engages the forward end of the
pawl 404 and moves pitman 387 rearwardly

- to cause the totalizer pinions to.engage the

actuating segments and, near the end cf the
return stroke of the handle, the roller stud
200 engages the nose 391 on the pitman to dis-
engage the totalizer wheels from the actu-
ating segments. During the return move-
ment of the plate 74 the stud 395 does not en-
gage the shculder 396 on the pawl 393 as this
pawl then is already in its rearmost position.
Tt will also be noted that, when the sub-total
key is in depressed condition, the rear end of
the lever 358 is in front of the crank 446 so
the plate 448 is moved to the locking posi-
tion shown in Fig. 28 as in total taking
operations.

During the taking of a total or a sub-total
the zero stops 196—197 (Fig. 10) are pre-
vented frcm moving into arresting position
in front of the stop bars 233. For this pur-
pose there has been provided a cross slide 217
(Figs. 8,9 and 11) slidably mounted in slots
formed in the keyboard plates 161. A
spring 218 (Fig. 8) mounted in a recess in the
forward edge of the slide and compressed be-
tween one end of the recess and the left hand

". plate 161, normally retains the slide in the

40
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osition shown in Fig. 8, so that the slots 219
in its rear edge are normally opposite the
noses on the projections 186 for the 9 keys on
the locking plates 180. The latch plates 180

are thus free to move without interference:

by the cross slide 217 when it is in its ncrmal
position. The right hand end of the slide
217 has an integral depending plate 220
which resfs on the plate 160 of the keyboard
and which has inwardly extending ears 221
projecting into recesses in the sides of the
total and the sub-tctal key stems respective-
ly. The upper ends of the recesses are in-
clined as shown in Fig. 9, so that when the

-« or the “S. T.” key is depressed, the slide

55
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917 is moved to the right and the notches 219
are moved from in front cf the noses on the

"latch plates 180 so that when these plates

move forward the noses strike the edge of
the cross bar 217 instead of entering the
notches. . ’

‘When the machine is operated after either
the “T” or the “S. T.” key has Leen de-

: Eressed, the plates 180 move forward . as

ereinbefore explained and they move until
their noses engage the edge of the cross slide
917, which is positioned to permit the plates
to move forward sufficiently to lock the un-
depressed keys against depression. There-
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fore none of the amount or the control keys
can be depressed while the machine is being
operated to take a total or sub-total. The
cross slide 217 arrests the latch plates 180 in
position to prevent the plates from moving
forward sufficiently to permit the zero stop
arms to be moved in front of the stop bars,
but the forward movement is such that the
zero stop arms 196 do not prevent the con-
trol rod 191 from moving rearwardly. In
other words, the latch plates are stopped in
such a position that the zero stop arms are
prevented from moving in front of the stop
bars, but they are not stopped so short that
the machine 1s disconnected.

If either the total or sub-total key is de-
pressed while an amount key is depressed, it
1s desirable to disconnect the operating
mechanism to prevent operation of the ma-
chine, otherw:se an incorrect result would be
obtained, and the following mechanism has
been provided.

Mounted at the rear of the keyboard on
the projections 170 of the keyboard plates
161 is a rod 458 on which are pivoted the end
arms of a bail or frame 451 having a chan-
nel shaped cross bar whose upper flange is
positioned to the rear of shoulders 452 (Fig.
10) formed on the rear ends of the latch
plates 180 for the rows of amount keys, there
being no shoulder on the latch plate for the
row of control keys. The parts are further
illustrated in Fig. 30 which shows a differ-
ent form of machine than that illustrated in
Fig. 10 but the mechanism now being de-
scribed is the same in both machines and
some of the parts will be more readily iden-
tified by referring to Fig. 30. Referring to
Fig. 30, the forward end of a link or bar 453
is provided with a slot 454 through which
the control rod 191 projects and a finger on
the rear end of this link projects through a
slot in the channel-shaped bail 451. A
spring 455 connected at its lower end to the
upper end of the link 453 normally holds the
link in the pos:tion shown in Fig. 30. When
either the total key or the sub-total key is
depressed, the lower end of its stenr engages
the upper edge of the link 453 and lowers
the rear end of the latter so that its shoulder
456 is in front of the lower flange of the
channel bail 451.

During adding and subtracting operations
the link 453 is moved rearwardly and for-
wardly by the control rod 191, but this move-
ment 1s idle as the shoulder 456 then moves
over the lower flange of the bail 451. When

either the total or the sub-total key is de- .

pressed, however, and the link 453 moves
rearwardly, its shoulder 456, during the be-
ginning of the operation of the machine, en-
gages the lower flange of the bail. This
rocks the bail counter clockwise and causes
its upper flange to move forward for engage-
ment with the shoulders 452 on the latch
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plates 180. If an amount key has been de-
pressed, the latch plate for that bank of
keys is in latched position and against the
stem of the depressed key. Accordingly,
this plate can move forward only a very
small distance and, when the upper flange
of the bail strikes the shoulder 452 of this
plate further movement of the bail is pre-
vented. This arrests movement of the link
453 which, in turn, arrests the control rod
191 and prevents it from moving rearward.
The arresting of the rod 191 causes the oper-
ating mechanism to be disconnected from the
driving means as has been heretofore ex-
plained. ’

After the operating mechanism has been
disconnected, it returns to normal position
and the depressed keys are returned to nor-
mal inasmuch as the mechanism will have
moved far enough before being disconnected
to have permitted the shoulder 208 of slide 201
to move behind the rod 191 so that, as the
mechanism returns, the latches will be moved
far enough to unlock all the keys.

Machine for addition only, F' ig. 30

When it is desired to have a machine that
is capable of addition only, the subtraction
feature may be eliminated. Such a machine
is illustrated in Fig. 30 where the same ref-
erence numerals are used to designate the
parts that are the same as those heretofore
described. The change may be very easily
made by omitting the subtraction control le-
ver 226 and by substituting a different to-
talizer unit although the latter is not absolute-
ly necessary. When the subtraction lever is
removed, the levers 362, 365, 367 and 358 may
be removed with it and others substituted such
as shown in Fig. 30, said levers being slightly
different in construction at their rear ends.
A different totalizer section may then be at-
tached, said section being without the de-
vices heretofore described for changing the
condition of the transfer mechanism because
such change is not necessary. Such a section
is illustrated in Fig. 30, the reference nu-
meral 417¢ indicating a fixed rod to which
the transfer springs 417 (Fig. 10) are con-
nected.

Duplex totalizer

A machine having a duplex totalizer unit
is illustrated in Figs. 81 to 45 inclusive. Two
totalizers are shown, the upper one being
numbered 236—U and the lower 236—L.
These totalizers and their transfer mecha-
nisms are similar in design and operation to
those heretofore described and inasmuch as
the parts are somewhat similar, I have ap-
plied, as far as expedient, the reference nu-
merals heretofore used, but have added the
suffixes U and L to indicate the parts for the
upper and lower totalizers respectively.

The two totalizers are carried in individual,
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movable frames 377—U and 377—L fixed to

rock shafts 378—TU and 378—L respectively,

mounted in the totalizer unit side plates 55.
The two totalizers are alike and, in order to
simplify the description, only the lower one
will be described, 1t being understood that
the upper totalizer is the same as the lower.

The totalizer wheels of the lower totalizer
move into and out of engagement with trans-
fer segments 413—L pivoted on a shaft
414—1. and urged to move in a clockwise di-
rection by springs 417—L connected at one
end to the rearwardly extending arms of the
transfer segments and at their other ends to
the latches 420—L. Each latch 420—L has
two shoulders which engage a projection
419—L on the transfer segment. One shoul-
der holds the transfer segment in its normal
restrained position shown in Fig. 82 and the
other shoulder limits the movement of the
segment to one step or unit when the first
shoulder has been raised over the projection
419—L to release the segment.

Trip pawls 422—L are pivoted on a cross
rod carried by the movaEle frame 378—L
so that they move with the totalizer in its
movements into and out of engagement with
the transfer segments. Cooperating with the
trip pawls are latches 426—L having shoul-
ders engaging projections 424—L on the
pawls, and springs 428—1, connected to the
rearwardly extending arms on the pawls and
to the latches tend to keep the latches in en-
gagement with the pawls and to move the

pawls counter clockwise. The trip pawls are

moved rearwardly, or set, by transfer teeth
461 on the totalizer wheels positioned so that,
when the wheels move from 9 to 0, a tooth
461 engages its respective pawl and moves
it rearwardly. The tooth 461 is preferably
not a part of one of the teeth of the totalizer
wheels but a separate tooth on the boss 462 of
its respective totalizer wheel. The totalizer
wheels are moved in a counter clockwise di-
rection during an adding operation and it
will be observed that the upper face of the
tooth 461 is shaped to cam the trip pawl as
is passes its nose. The lower face of the
tooth 461 is shaped differently for a purpose
that will presently appear.

When the totalizer is moved forward into
engagement with the actuators and out of en-
gagement with the transfer segments, the trip
pawls 422—1I. are carried with it and they oc-
cupy a position relative to the totalizer wheels
such as shown in Fig. 33, that is, a position
such that they will be engaged by the teeth
461 on the totalizer wheels if the wheels are
rotated from 9 to 0. If a wheel is rotated
from 9 to 0, its tooth 461 cams its respective
pawl 422—1 rearward in which position the
pawl is latched by engagement of a shoulder
on latch 426—-L behind the projection 424—1I.
on the pawl. Then, when the totalizer is
moved rearwardly into engagement with the
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transfer segments, the rear side of the pawl
422-—1, engages the upper end of the latch
420—L and moves it counter clockwise to
cause one of its shoulders to move out of the
path of the lug 419—L on the transfer seg-
ment 413—L thereby permitting the transfer
segment to move one step counter clockwise
under the action of spring 417—1I into en-
gagement with a second shoulder on the latch
420—L to move the totalizer wheel of next
higher order one step. At the time that the
totalizer is disengaged from the actuating
segments, the restoring bail 430—L carried
by the arms 429—L (Fig. 45) is raised from
the position shown in Fig. 32 to that shown in
Fig. 33 to permit the transfer segment.. which
have been released by the trip pawls 422—L
to be moved by their springs 417—L. As the
transfer segments move, their lugs 419—L en-
gage the latches 426—L and raise them to
permit the pawls 422—1, to return to normal
position.

The transfer segments are returned to nor-
mal position during the next operation of the
machine and after the totalizer wheels have
been disengaged from the transfer segments,
such return being effected by the restoring
bail 430—I, which is lowered from the posi-
tion of Fig. 33 to that of Fig. 32 during which
movement it engages the transfer segments
that have been moved and restores them to
normal position.

When a total is to be taken, the totalizer is
carried into mesh with the actuating seg-
ments before the latter begin to move up-
wardly from their normal position. Any
movement of the actuators then rotates the
totalizer wheels in a clockwise direction in-
stead of in a counter clockwise direction as
during an adding operation and it will be
understood that, during the taking of the
total, the totalizer wheels that are not in zero
position will be rotated clpockwise to bring
them back to zero. At the vime that the to-
talizer is thus moved into engagement with
the actuators, the trip pawls 422—L are in
position to engage the teeth 461 as hereinbe-
fore described, but since the totalizer wheels
are rotating clockwise, the lower faces of the
teeth 461 engage the ends of pawls 422—1L,
and, instead of camming the pawls rearward-
ly, the pawls stop the totalizer wheels at “0”

- position. The actuating segments are thus
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arrested and the type bars positioned to rep-
resent the total taken from the totalizer. Tt
should be noted that the curvature of the
lower face of the tooth 461 corresponds to the
curvature of the upper end of the pawl
422—L which is an arc struck from the pivot
of pawl 422—L so that the entire under sur-
face of the tooth engages the top of the pawl.
This provides a good contact, causes the pawl
to arrest the totalizer wheel, and permits the
pawl to be moved into and out of engage-
ment with the tooth 422 without moving the

25

wheel. No locking device for the pawl is nec- :

essary. It acts automatically when the direc-
tion of the totalizer wheels is reversed.
When a total is printed, the totalizer is car-
ried out of engagement with the actuators be-.
fore they begin their return movement.

1f a sub-total is to be printed, the totalizer
remains in mesh with the actuators during
the return movement of the latter as will be
readily understood.

The totalizer is moved into engagement
with the actuator segments by a cam 382—I,
engaging a roller 381—L on the shaft 376—L,
on which the totalizer pinions are mounted
(Figs. 35 and 45). This cam is integral with
one of the arms that carry the cross shaft
430—L which arm is fixed to the yoke 384—L,
that, in turn, is fixed to the rock shaft 383—1L,
journaled in the plates 55 and rocked by the
main pitman 387 of the machine as will be
hereinafter described. The movable total-
izer frame is urged rearwardly by a spring
460—L to cause the roller 381—L, to engage
the face of the cam. This spring also serves
to move the totalizer out of engagement with
the actuator segments when the cam has been
moved to permit this action. The shoulder
on the lower part of the cam face and the
radius on the upper part are shaped so that
the cam serves as an aligning means for the
totalizer as well as an actuating means. The
upper totalizer is moved into and out of en-
gagement the same as the lower.

Either or both of the totalizers may be
brought into engagement with the actuators
and the controlling mechainsm for accom-
plishing this will now be described. The
main pitman 387 has pivoted to it, on the
ctud 398, two V shaped levers, a lower lever
464 and an upper lever 465, each of which
has one long arm. and one short arm. The
long arms have hooks on their end, the hook
on arm 464 extending downwardly and being
shaped to engage over a stud 466—L on an
arm on the yoke member 884—L to which the
cam 382—1L is connected, and the hook on
arm 465 extending upwardly and being
shaped to engage a stud 466—U on an arm
on the yoke member 384—U of the upper to-
talizer. The hooked ends of the arms are
shaped to provide recesses for the studs with
the outer ends of the hooks extending above
the recesses. When one of the studs is en-
gaged in a recess, as shown in the lower part
of Fig. 37, the hooked end of the arm car-
ries the stud with it in both directions but,

- when the hooked end is in the position shown

in the lower part of Fig. 88, it may move
rearward relative to the stud. ‘
Inasmuch as the V-shaped levers are con-
nected to the main pitman, they will be re-
ciprocated with it during operation of the
machine and the upper or lower totalizer or
both will be moved into and out of engage-
ment with the actuators, depending upon
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how the selective control is set which will
now be described :—

The two totalizers are selectively con-
trolled through the lever 226 at the front of
the machine which is connected by the link
363 to a 3-arm lever 468 having a stud 469
projecting between the shorter arms of the
levers 464 and 465.

When the control lever 226 is in the for-
ward position shown in Fig. 37, the stud 469
engages the shorter arm of the lever 465 and
positively holds that lever out of active en-
gagement with the stud 466—U on upper
totalizer. At the same time it holds the lever
464 in engagement with the lower totalizer
through the spring 470 which connects the
ends of the shorter arms of the two levers
464 and 465.

When the lever 226 is moved to its rear
position shown in Fig. 38, the stud 469 con-
tacts the shorter arm of the lever 464 and
positively moves that lever out of engage-
ment with the lower totalizer and simul-
taneously moves the lever 465 into engage-
ment with the upper totalizer.

When the lever 226 is moved to its inter-
mediate position, as shown in Fig. 34, the
stud 469 is moved to the intermediate posi-
tion shown, in which the recesses in the
hooks of both levers engage their respective
studs 466—L and 466—U with the result
that, if the machine Is operated with the
lever in this position, both totalizers are
moved into engagement with the actuating
segments.

Total printing with duplex totalizer

When a total or sub-total on the upper to-
talizer is to be printed, the total or sub-total
key is depressed which moves the pawls 393
and 404 (Figs. 34, 37 and 38) to cause the
operation of the machine to take the total
or sub-total and set the type bars in the man-
ner heretofore described. During this oper-
ation the control lever 226 is in its rear posi-
tion and only the upper totalizer is effective

and accordingly the total printed is from

the upper totalizer.

When a total or sub-total on the lower
totalizer is to be printed, the total or sub-
total key is depressed, and the machine is op-
erated as heretofore described. During this
operation, the control lever is in its forward
position and only the lower totalizer is ef-
fective so that the total printed is from the
lower totalizer.

£ a total is to be taken when the control
Jever is in its intermediate position with both
of the totalizers active, provision is made fer
printing from the lower totalizer only by dis-
abling the lever 465 controlling the upper to-
talizer. When the total or sub-total key is
depressed, the lever 367 or the lever 365, as
the case may be, is brought into engagement
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with an upwardly
tion 471 on a lever 472 pivoted to a stud on
the frame plate 55. This lever has a down-
wardly extending projection near its center
contacting a stud 473 on the short arm of a
bell crank lever 474 pivoted on the 3-armed
lever 468 and having a stud 475 projecting
over the shorter arm of the lever 465. When
the control lever 226 is in its central position,
the parts are in the position shown in Fig.
39 and depression of either the ‘total or the
sub-total key rocks the lever 472 counter
clockwise which, in turn, rocks the bell crank
lever 474 clockwise and moves thelever465out
of engagement with the stud 466—Uontheup-
per totalizer. Accordingly, when the total
or the sub-total key is depressed with the con-
trol lever 226 in central position, the connec-
tion to the upper totalizer is disabled and
operation of the machine will cause it to
print only from the lower totalizer. When
the control lever 226 is moved to either of its
other two positions, it carries the bell crank
474 with it and moves said crank out of the
path of movement of the stud 473 so that de-
pression of neither the total nor the subtotal
key will change the controls of the totalizers.

The control lever 226 is aligned in its inter-
mediate position (Fig. 34) by the engagement
of the stud 375 on the link 363 with the mid-
dle notch 374 on the lever 373.

If the control lever 226 is not in any one
of its three positions heretofore mentioned,
the operating mechanism is automatically
disconnected from the drive shaft or the
motor, as the case may be. The lever has a
forwardly extending arm positioned behind
the end of the rod 191 which disconnects the
mechanism, when it cannot move rearward-
ly as has already been explained. When the
control lever is in its intermediate position,
a notch in its forwardly extending arm is in

extending lateral projec- .
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front of the rod 191 so that the rod can move -

rearward. When the control lever is in its
rearward position, the rod 191 can move rear-
wardly under the end of the forwardly pro-
jecting arm, and when the control lever is in
its forward position, the rod 191 can move
rearwardly over the forwardly projecting
arm. If the control lever is not in any one
of these three positions, the rod 191 engages
the end of the forwardly extending arm and
movement of the rod is prevented which dis-
connects the operating'mechanism as already
described.

C haracter printing with duplex totalizers

The character type bar for the duplex to-
talizers and the actuating segment for carry-
ing it, are the same as the corresponding parts
shown in Fig. 25, but instead of using the
stepped control plate 358 of Fig. 25, three
stepped plates 479, 480 and 481 are used.
The plate 479 is controlled by the lever 226
and the plates 480 and 481 are controlled by
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the total and sub-total keys in & manner which
will now be explained. .
The three arm lever 468 which is controlled

by the lever 226 through link 363, carries a
5 stud 482 (Fig. 40) engaging an arm 483 which

depends from the yoke of plate 479 having

various shoulders to be interposed in the path

of thé lug 360 on the arm 354 which carries

the character type bar. When the control
.10 lever 226 is moved forwardly, the stud 482
moves the plate 479 ccunter clockwise by en-
gagement of stud 482 with the arm 483 and,
when the control lever is moved rearwardly,
a spring 484 moves the plate clockwise. The
arm 354 with its lug 360 normally occupies
the position shown in Fig. 34 but, when the
character printing segment 351 (Fig. 25) is
released along with the other actuating seg-
ments of the machine by the raising of the
cross bar 255, it, together with the character
type bar, move counter clockwise until ar-
rested by engagement of the lug 360 with one
of the shoulders on the plate 479 whereupon
the segment and type bar are stopped in a
position to print an appropriate character.

When the control lever 226 is in its forward
position, which is the position for using the
lower totalizer only, and the machine is op-
erated to enter an item, the shoulder L—A
on the plate 479 is immediately in front of
the lug 360 so that the character type bar is
not moved from normal position and no char-
acter is printed.-

When the control lever 226 is moved to its
intermediate position, which renders both to-
talizers active, the plate 479 is moved to a
position such that the lug 360 strikes the
shoulder 485 which permitsthe character type
bar to move to a position to print a character
indicating that an item has been added on
both totalizers.

When the control lever 226 is in its rear-
most position for using the upper totalizer
only, both of the shoulders I—A and 485 are
out of ‘the path of movement of the lug 360
and the arm 354 is arrested by its engage-
ment with a fixed stud U—A (Fig. 40) which
positions the type bar to print a character
indicating that the item has been added on
the upper totalizer only.

When the non-add key is depressed, the
rearward end of the arm 870 (Fig. 40) en-
gages a shoulder 486 on the forward end of
the plate 479 and carries a shoulder N—A
into the path of movement of the lug 360 so
that, upon operation of the machine, the char-
acter type bar is positioned to print a charac-
ter indicating that the item has not been
added on either totalizer.

The control of the character printing above
described takes place while items are being
entered and accumulated in either or both of
the totalizers on the machine. When a total
or sub-total of these items is taken, it is de-
“* sirable to have a character printed to indi-
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cate whether the total or sub-total has heen
taken and on what totalizer. For this pur-
pose, two additional stepped plates or arms
are provided which aré under the control of
the total and sub-total keys respectively.

When a total is taken on the lower totalizer,
the control lever 226 is either in its forward
or central position and the plate 479 occupies
corresponding positions as heretofore de-
scribed. ~As the total key is depressed, it
rocks the lever 367 counter clockwise and the
lower edge of this lever engages a lug 487
(Fig. 40) to move the plate 479 to a position
such that it will not interfere with the lug
360 on the arm 354. This takes the character
printing type bar out of the control of the
lever 226 and its plate 479 and places it
under the control of the plates operated by
the total and sub-total kevs. The lever 367
has a yoked end pivoted on the stud 359, as
shown in Fig. 86, and one of the arms of the
yoke has an extension 488 which engages bé-
hind the yoke of the stepped arm 481 also piv-
oted to the stud 359. This arm has a projec-
tion 489 (Fig. 41) connected by a spring 490
to a projection 491 extending upwardly from
the yoke of the stepped arm 480. A spring
492 urges the arm 481 in a clockwise direction
and through the engagements of its yoke with
the projection 491 on arm 480, it serves to
hold both arms in the raised position shown
in Fig. 41. When the lever 267 is mo-
counter clockwise, it moves the arm 481 coun-
ter clockwise through the engagement of the
projection 488 with the yoke of arm 481 and
the arm 480 will likewise be moved counter
clockwise through the spring 490 unless move-
ment of the last lever is arrested, in which
case, the spring 490 yields to permit relative
movement of the arms. The arm 480 is ar-
rested by the arm 493 of the three-armed
lever 468 controlled by the control lever 296.
The end of the arm 493 engages under the
edge of an extension 480 of the yoke of arm
480, the edge of said arm 493 having an arc
like cam surface 494 and a nose portion 495.
When the cam surface 494 is under the edge
of the arm 480qa, the arm 480 cannot move
counter clockwise, but when the nose 495 is
under the arm 480a, the arm 480 has a lim-
ited movement.

When the total key is depressed, the lever
367 moves arm 481 counter clockwise to the
position shown in Fig. 43, where the shoul-
der L—T is in position to engage lug 360
so that the character type bar is positioned to
indicate that the total printed was taken from
the lower totalizer. During this operation
the control lever 226 is in either its forward

or intermediate position and the cam surface »

494 on the end of the arm 493 is in position
shown in Fig. 43 where it will engage the arm
480a and arrest movement of the arm 480.
If a total is taken from the upper totalizer,
the control lever 226 is in its rear position,
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at which time the nose 495 of the arm 493 is
in the position shown in Fig. 44, which per-
mits movement of the arm 480. Accordingly,
when the total key is depressed, both of the
arms 481 and 480 are rocked downwardly but,
since the shoulder U—T on the arm 480 is
ahead of the shoulders on arm 481, the lug
360 is arrested by shoulder U—T so that the
character type bar is positioned to print a
character representing the total printed that
was taken from the upper totalized. Tt will
be observed that the counter clockwise move-
ment of arm 480 is limited by engagement of
the extension 491 on its yoke with the yoke

on arm 481 which is positioned by the total

key.

When a sub-total is to be taken, the sub-
total key S—T (Figs. 41 and 42) is de-
pressed which rocks the lever 365 in a coun-
ter clockwise direction. This lever has a for-
wardly projecting arm 365a which engages
the lug 486 on the plate 479 so that, when the
sub-total key is depressed, the plate 479 is
moved to an inoperative position the same as
when the total key is depressed. The lever
365 has a yoke shaped end pivoted to the stud
359 and one of the arms of this yoke has an
extension 496 (Fig. 36) which engages the
yoke on the arm 481, :

When a sub-total is taken from the lower
totalizer the control lever 226 is in either its
forward or central position and the cam sur-
face 494 on the arm 493 of lever 468 prevents
movement of the arm 480 as heretofore de-
scribed. The depression of the sub-total key
moves the arm 481 in a counter clockwise

direction slightly farther than when it is de-_

pressed by the total key and to the position
shown in Fig. 42 where the shoulder L S T
is in the path of movement of the lug 360
so that the character type bar is positioned
to print a character indicating that the sub-
total printed was taken from the lower
totalizer. :

When a sub-total is taken from the upper
totalizer, control lever 226 is in its rear posi-
tion and the nose 495 of the arm 493 is in
the position as illustrated in Fig. 44, so that
movement of the arm 480 is not arrested.
Accordingly, when the sub-total key is de-
pressed, the arm 480 is moved counter clock-
wise along with the arm 481 to position the
shoulder U—S—T in the path of movement
of the lug 360 so that the character type bar
is positioned to print a chara-ter indicating
that sub-total was taken from the upper total-
izer. The parts are proportioned so that
when the sub-total key is depressed the arm
481 is moved counter clockwise further than
when total key is depressed, which likewise
permits the arm 480 to move further coun-
ter clockwise so that the shoulder U—S—T
becomes active rather than the shoulder

U-—T. '

The duplex totalizer section may also be

-filed August 6, 1926.
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used in combination with the main operating
se~tion to make a single totalizer adding ma-
chine. In order.to do this one of the total-
izers is disabled, preferably the upper one.
The control levers 464 and 465 are discarded
and the pitman 387 is connected directly to
the stud 466—L of the lower totalizer, a pit-
man of the shape shown in Fig. 11 being
used in such event. In practice 1t is found
more convenient to assemble some of the to-
talizer sections as duplex sections and others
as single totalizer se:tions which are the du-
plex sections with the upper totalizer omit-
ted.
duplex section is used and when a straight
single counter machine is desired, a duplex
sectcilon with only the lower totalizer in it is
used.

It is to be understood that the structure
shown is for purposes of illustration only
and that variations may be made in it with-
out departing from the spirit and scope of the
invention as defined by the appended claims.

This application discloses numerous fea-
tures not claimed herein, the same having
been made the subject matter of divisional
applications as follows:

Sectionalized = construction, application
Ser. No. 191,338, filed May 14, 1927.

Keyboard, application Serial No. 127,511,

Transfer mechanism, application Serial
No. 127,509, filed August 6, 1926.

Duplex register features, application filed
March 2, 1931.

Casing features,
2, 1931.

Other divisional applications have already
issued as patents, to wit: No. 1,690,488, Nov.
6, 1928, Cushioning mechanism; No. 1,730,-
147, Oct. 1, 1929, Printing mechanism; No.
1,732,231, Oct. 22, 1929, Error key mecha-
nism; No. 1,781,179, Nov. 11, 1930, Transfer
mechanism; No. 1,781,689, Nov. 18, 1930,
Driving mechanism. -

I claim:

1. A calculating machine having an oper-
ating mechanism, driving means conn
to said operating mechanism, means for con-
ditioning the machiné to perform certain op-

application filed March

“erations, and means acting to automatically

disconnect said operating mechanism from
said driving means as the machine starts to
operate when it has been misoperated in be-
ing conditioned for operation. g

. 9. A calculating machine having an oper-
ating mechanism, driving means, connec-
tions between said driving means and said
operating mechanism including an arm en-
gaging a pivoted pawl, and means automati-

When a duplex machine is wanted a’
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cally tripping said pawl to disengage it .

from said arm to disconnect said operating
mechanism from said driving means as the
machine starts to operate when it has not
been properly conditioned for operation.
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3. A calculating machine having an oper-
ating mechanism including depressible keys,
driving means for said .operating mecha-
nism, connections between said driving means
and said operating mechanism, and means
automatically disconnecting said connections
as the machine starts to operate when one of
the keys has been only partially depressed.

4. A calculating machine having an oper-
ating mechanism including amount keys and
control keys, driving means for said operat-
ing mechanism, connections between said
driving means and said operating mecha-
nism, and means automatically disconnect-
ing said connections as the machine starts to
operate when an amount key and a control
key are both depressed,

5. A calculating machine having
ble keys, latch plates for said keys, an oper-
ating mechanism, driving means for said op-
erating mechanism, disconnectible connec-
tions between said driving means and said
operating mechanism, and means controlled
by said latch plates causing said operating
mechanism to be automatically disconnect-
ed from said driving means as the machine
starts to operate when the depressible keys
have not been properly conditioned.

6. A calculating machine having an oper-
ating mechanism, means for conditioning the
machine for addition or subtraction, driving
means for said operating mechanism, connec-
tions between said driving means and said
operating mechanism, and means automati-
cally disconnecting said connections as the
machine starts to operate when said means
for conditioning the machine for addition or
subtraction has not been properly condi-
tioned.

7. A calculating machine having an op-
erating mechanism, driving means there-
for, means for conditioning the machine for
addition or subtraction, control keys for
controlling different functions of the ma.-
chine, and means automatically disconnect-
ing said operating mechanism from said
driving means as the machine starts to oper-
ate when the conditioning means has been
moved toward subtraction position with one
of the control keys depressed.

8. A calculating machine having an oper-
ating mechanism, driving means therefor,
means for conditioning the machine for ad.
dition or subtraction, a total key for condi-
tioning the machine for obtaining a total,
and means automatically disconnecting said
operating mechanism from said driving
means when the machine is operated when
the conditioning means is moved toward
subtraction position with the tota] key de-
pressed. .

9. A caleulating machine having an oper-
ating mechanism, driving means therefor,
means for conditioning the machine for ad-

depressi-
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dition or subtraction, control keys for con-
trolling different functions of the machine,
and means causing said operating mecha-
nism to be automatically disconnected from
said driving means as the machine starts to
operate when one of the control keys has
Leen depressed while said conditioning
means is in subtraction position. '

10."A calculating machine having an op-
erating mechanism, driving means therefor,
means for conditioning the machine for addi-
tion or subtraction, a total key for condition-
ing the machine for printing a total, and
means automatically disconnecting said up-
erating mechanism from said driving means
as the machine starts to operate when said
total key is depressed with said conditioning
means in subtraction position.

1i. A calculating machine having an op-

for, a safety device for automatically dis-
connecting said operating mechanism’ from
said driving means, a subtraction lever
adapted to occupy an addition or a subtrac-
tion position, said subtraction lever having
connections to said safety device for causing
the latter to operate to automatically discon-
nect the operating mechanism from the driv-
Ing means as the machine starts to operate
when the subtraction lever is in an interme-
diate position between its addition and sub-
traction positions, control keys, and connec-
tions operated by depression of a control key
for moving said subtraction lever, when it is
in subtraction position, to an intermediate
position.

12. A calculating machine having an op-
erating mechanism, a manually operable
driving means therefor, an electrically oper-
ated driving means therefor, connections be-
tween said manually operable driving means
and said operating mechanism which are
normally in connected position, connections
between said electrically operated driving
means and said operating mechanism which
are normally in disconnected position, means
for starting said electrically operated driv-
ing means and for simultaneously connect-
ing said means to said operating mechanism,
means for conditioning the machine to per-
form certain operations, and means auto-
matically disconnecting both of said driv-
ing means from said operating mechanism
as the machine starts to operate under the
driving action of said electric driving means
when said machine has not been properly
conditioned for operation.

13. A calculating machine having an op-
erating mechanism, driving means connected
to said operating mechanism, disconnecting
means normally in position to automatically
disconnect said operating mechanism from
said driving means as the machine starts to
oOperate, and means acting automatically to
move said disconnecting means out of dis-
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connecting position as the machine starts to
operate when it is properly conditioned for
operation.

14. A calculating machine having an op-
erating mechanism, a driving means for ac-
tuating the same, disconnectible connections
between said operating mechanism and said
driving means, a control means normally
holding said connections in position to dis-
connect said operating mechanism from said
‘driving means, and means controlled by said
operating mechanism as it starts to operate
normally causing movement of said control
means to move said connections out of dis-
connecting position.

15. A calculating machine having an op-
erating mechanism, driving means therefor,
disconnectible connections between said driv-
ing means and said operating mechanism in-
cluding an arm engaging a pivoted pawl,
tripping means normally in the path of said
pawl for moving it to disengage it from said
arm, and means governed by said operating
mechanism for moving said tripping means
out of the path of said pawl as the machine
starts to operate when 1t is properly condi-
tioned for operation.

16. A calculating machine having an op-
erating mechanism, a driving means there-
for, depressible keys, a_safety device nor-
disable said driving
means from driving said operating mecha-
nism but movable to a position to enable said
driving means, and connections controlled

3 by said keys preventing said safety device

o

from moving to a position to enable said
driving means when a key is only partially
depressed. .

17. A calculating machine having an oper-
ating mechanism, a driving means therefor,
depressible amount keys, depressible control
keys, a safety device normally positioned to
disable said driving means from driving said
‘operating mechanism but movable to a posi-
tion to enable said driving means, and connec-
tions controlled by said amount keys and said
control keys preventing said safety device
from moving to a position to enable said driv-
ing means when an attempt is made to oper-
ate the machine with an amount key and a
control key depressed.

18. A calculating machine having an oper-
ating mechanism, a driving means therefor,
a calculating mechanism, means for condi-
tioning said calculating mechanism to per-
form certain calculating operations; a safety
device normally conditioned to disable said
driving means from driving said operating
mechanism but movable to a position to en-
able said driving means to operatesaid mecha-
nism, and connections controlled by said con-
ditioning means preventing said safety de-
vice from moving to a position to enable said
driving means when said conditioning means
has not been properly conditioned.

1,853,050

19, A calculating machine having an oper-
ating mechanism, a driving means therefor,
conditioning means for conditioning the ma-
chine to perform certain functions, a safety
device mormally. held by said operating ¢
mechanism in active position to automati-
cally disconnect said operating mechanism
from said driving means as the machine starts
to operate, means urging said safety device
away from its active position, said operating 75
mechanism releasing said safety device for
movement to inactive position as the machine
starts to operate, and connections controlled
by said conditioning means preventing said
safety device from moving out of its active go
position as the machine starts to operate when
said conditioning means has not been prop-
erly conditioned. o

50. A calculating machine having an oper-~
ating mechanism, a driving means therefor, gs
a subtraction conditioning means, a safety de-
vice normally positioned to disable said driv-
ing means from driving said operating
mechanism but movable, as thy machine staris
to operate, to a position to enable said driv- go
ing means, and connections controlled by said
substraction conditioning means preventing
said safety device from moving to a position
to enable said driving means as the machine
starts to operate when said subtraction con- g5
ditioning means is not properly conditioned.

21. A calculating machine having an oper-
ating mechanism, driving means therefor, a
safety device normally in position to prevent
operation of said mechanism, means nor- 100
mally moving said safety device to a non-
operating position as the machine starts to
operate, a member movable from one position
to another to condition the machine for ad-
dition or subtraction, and means associated 105
with said member preventing said safety de-
vice from being moved to non-operating posi-
tion as the machine starts to operate when
said member has not been properly positioned -
to condition the machine for addition or sub- 110
traction. .

99. A calculating machine having an op-
erating mechanism, driving means discon-
nectibly connected to said mechanism, 2
safety device acting to automatically discon- 115
nect said operating mechanism from said
driving means as the machine starts to op-
erate when not properly conditioned for op-
eration, banks of depressible keys, latches for
holding the keys in depressed position con- 12)
nected to said safety device, and means for.
returning the safety device beyond its normal
position when said operating mechanism is
disconnected from the driving means to there-
by release all the keys that have been de- 123
pressed. -

93. A calculating machine having an op-
erating mechanism, driving means discon-
nectibly connected to said mechanism, means -
for returning said operating mechanism to 130
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normal position when moved therefrom by
said driving means, a safety device acting to
automatically disconnect said operating
mechanism from said driving means as the
machine starts to operate when not properly
conditioned for operation, banks of depressi-
ble keys, latches for holding the keys in de-
gressed position, said latches being governed

y said safety device, and means operated by

o Said operating mechanism during its return
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to normal position after it has been discon-
nected for moving said safety device beyond
normal position to release the keys that have
been depressed. ,

24. A calculating machine having an Oﬁ-
erating mechanism, means urging said mech-
anism to a normal position, driving means
disconnectibly connected to said mechanism,
‘means for conditioning the machine to per-
form certain functions when operated, and
means automatically disconnecting said op-
erating mechanism from said driving means
as the machine starts to operate when it has
not been properly conditioned for operation,
said- operating mechanism including devices
for automatically returning said condition-
ing means to normal position when the op-
erating mechanism is returned to normal
after 1t has been disconnected. _

25. A calculating machine having an op-
erating mechanism, means for urging said
mechanism to a normal position, driving
means disconnectibly connected to said mech-
anism, amount keys, control keys, and means
disconnecting said driving means from said
operating mechanism as the machine starts
to operate when an amount key and a control
key are both depressed, said urging means
serving to return said operating mechanism to
normal position and said operating mecha-
nism serving to return the depressed control
keys and amount keys to normal.

26. A calculating machine having an op-
erating mechanism, a driving means for actu-
ating said mechanism, a safety device for pre-
venting said driving means from actuating
said mechanism under certain conditions, and
means controlled by said operating mecha-
nism acting to move said safety device to a
non-effective position as the operating mech-
anism starts to operate with the machine
properly conditioned for operation, said op-
erating mechanism including portions acting
to return said safety device to effective posi-
tion as operation of the machine is completed.

27. A calculating machine having an op-
erating mechanism, a driving means for actu-
ating said mechanism, a safety device for
preventing operation of said mechanism by
said driving means under certain conditions,
‘said safety device being normally urged to-
ward a position for permitting such opera-
tion, means for holding said safety device in
position t3 prevent operation of said operat-
ing mechanism, and means for releasing said

31

holding means as the operating mechanism

starts to operate and for returning said hold- -

ing means to normal position during the com-
pletion of the operatian of said mechanism.

28. A calculating machine provided with
an operating mechanism having a forward
and a return stroke of movement, a safety de-
vice for preventing operation of said mech-

.anism under certain conditions, means urging

said device toward 4 position to permit oper-
ation of the machine, a driving unit, and a
sliding member between said driving unit and
said safety device normally preventing said
safety device from moving to a position to
permit operation of the machine, said slid-
ing member teing released by movement of
said driving unit to permit movement of the

.safety device and being returned by said driv-
Ing unit to return the safety device to normal -

position.

29. A calculating machine having.an oper-
ating mechanism, a pivoted control rod hav-
ing connections associated withit for prevent-
ing operation of the machine under certain
conditions, means normally urging said rod
toward a position permitting operation . of
the machine, a driving unit, a member re-
sponsive to movement of sald driving unit
having a shoulder in engagement with said
control rod to normally prevent the latter
moving to a position to permit operation of
the machine, and a-second shounlder on said
control member for engaging said control rod
on the return movement of the driving unit
to return said rod past its normal position.

30. A calculating machine having an oper-
ating mechanism, a driving unit, a control de-
vice, and a member having a pivotal and a
sliding movement and two shoulders for en-
gaging said control device, said membzr be-
ing normally held with one of its shoulders in
engagement with said control device but be-
ing released as the machine is operated, and
means for swinging the member on its pivot
as the machine is operated to bring its other
shoulder in position to return said control
device past normal as said driving unit re-
turns to normal position.

31. A calculating machine having an oper-
ating mechanism, a safety device preventing
operation of said mechanism under certain
conditions, means urging said device toward
a position to permit operation of the machine,
a driving unit having a forward and a return
stroke of movement, a member engaged by
said driving unit and having a shoulder en-
gaging said safety device, said membher hav-
ing a second shoulder which is moved into
position to engage said safety device upon
the return stroke of said. driving unit to
cause said safety device to be moved beyond
its normal position. :
. 82. A calculating machine having an oper-
ating mechanism, devices adapted to be
moved from a normal to an operated position
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and to be restored to normal by being re-
turned past their normal position, a control
rod for holding said devices in normal posi-
tion, a holding means for maintaining said
control rod in normal position, said hold-
ing means having connections with the oper-
ating mechanism by means of which the hold-
ing means is released as the operating mech-
anism is operated and is returned as said
mechanism completes its operation, and
means for automatically changing the char-
acter of the connection between the control
rod and said holding means when the latter is
released so that, when said holding means is
returned by the operating mechanism, said
control rod will be moved past normal and
then automatically released to return to nor-
mal. -
- 33. A calculating machine having an oper-
ating mechanism, banks of depressible keys,
latches for holding said keys in depressed po-
sition, a safety device for preventing oper-
ation of the operating mechanism as it starts
to operate when the machine has not been
properly conditioned for operation, connec-
tions between said latches and said safety de-
vice for controlling: the latter by the former,
and means for moving the safety device past
its normal position at the end of an operation
of the machine to release the keys that have
been depressed. ' ' ,
34. A calculating machine having an op-
erating mechanism, driving means therefor,
a safety device for preventing operation of

said operating mechanism under certain con-.

ditions, banks of depressible keys, latches for
holding said keys depressed, said latches be-
ing connected fo said safety device, releas-
ing means governed by said operating mech-
anism for releasing said safety device as the
machine starts to operate and for momen-
tarily returning it beyond its normal posi-
tion at the end of the operation of the ma-
chine to move said latches to release the keys
that have been depressed, and means gov-
erned by a control key for preventing said
releasing means from returning said safety
device beyond normal position.

85. A calculating machine having an op-
erating mechanism, a control rod normally
urged in one direction and serving to con-
trol certain parts of the machine which are
adapted to be moved from a normal to an
operated position and to be restored by be-
ing returned past normal, a holding member
having a shoulder engaging said control rod
to normally prevent movement thereof, said
holding member being slidably and pivotally
mounted and being released by movement of
said operating mechanism, means for retract-

" ing the holding member and turning it on

. 65

its pivot to position a second shoulder for
contact with said control rod, and connec-

tions between said operating mechanism and"

said holding member serving to return said

1,858,050
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holding member while said second shoulder-

is in engagement with said control rod to
move the latter past normal position and sub-
sequently turn said holding member about its
pivot to permit said control rod to move into
engagement with said first shoulder to there-
by return to normal. _
36. A calculating machine having an op-
erating mechanism, a control rod normally
urged 1n one direction and serving to control
the operation of certain parts of the machine
which are adapted to be moved from a nor-
mal to an operated position and to be re-
stored by being returned past normal, a hold-
ing member having a shoulder for engaging
said control rod to prevent movement there-

of, said holding member being slidably and

pivotally mounted and being released by op-
eration of said operating mechanism, means
for retracting said holding member and
turning it about its pivot to present a second
shoulder for operative contact with said con-
trol rod so that when said holding member
is returred by said operating mechanism said
second shoulder will return the control rod
past normal position, and means operated
by a control key for preventing said hold-
ing member from turning about its pivot
when released by the operating mechanism
to prevent engagement of the second shoul-
der with the control rod and thereby prevent
the control rod from being returned past
normal position. :

37. A calculating machine having an op-
erating mechanism, driving means therefor,
banks of depressible keys, and latches for
holding said keys in depressed position, a
safety device for preventing operation of
the machine by said driving means while
leaving the operating means free to operate,
said latches being connected to the safety
device so that, when a key is only partly
depressed, the limited movement of 1ts latch

-will render said safety device active to pre-

vent operation of the machine while leaving
said operating means free to operate.

38. In a calculating machine having op-
erating mechanism, a driving means discon-
nectibly connected to said operating mecha-
nism, banks of depressible keys, and latches
for holding said keys depressed; a safety
device for automatically disconnecting said
driving means from said operating mecha-
nism, and connections between said latches
and said safety device so that the limited
movement of a latch, when a key is only
partly depressed, renders said safety device
effective to automatically disconnect the driv-
ing means from the operating mechanism.

39. In a calculating machine having op-
erating mechanism, driving means therefor,
banks of depressible keys, and latches for
holding said.keys in depressed position; a
safety device for preventing operation of
the machine by said driving means while
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leaving said operating means free to op-
erate, said safettiy device being movable from
effective to ineflective position and returned
in each normal operation of the machine,

-said latches being connected to said safety
device so that the limited movement of a

latch when a key is only partially depressed
will prevent said safety device from being
moved to ineffective position as the machine
starts to operate to thereby prevent opera-
tion of the mechanism.

. 40. In a calculating machine having op-
enating mechanism, a driving means discon-
nectibly connected to said operating means,
banks of depressible amount keys, latches for
holding said keys in depressed fposition, and
control keys; a safety device for automati-
cally disconnecting said operating mecha-
nism from-said driving means, conneetions
between said key latches and said safety de-
vice condition'etf' by depression of a control
key so that, when both an amount key and
a control key are depressed and the machine

operated, the operating mechanism is auto- -

matically disconnected from the driving
means as the machine starts to operate.
41. In a calculating machine having an

Joperatini mechanism, banks of depressible
‘amount ke

¥s, control keys, and latches for
holding said keys in depressed position; a
safety device for preventing operation of
said operating mechanism, and means con-
nected with said safety device and governed
by said control keys and cooperating with
said amount key latches for rendering said
safety device effective to prevent operation

- of the mechanism when the machine starts to

operate with an amount key and a control
key depressed. = .

42. In a calculating machine having op-
erating mechanism, a driving means discon-
nectibly connected to said operating mecha-
nism, banks of depressible amount keys, con-
trol i{eys, and latches for holding the keys
in depressed position; a safety device for
automatieally disconnecting said driving
means from said operating mechanism, means
connected with said safety device and gov-
erned by said control keys and cooperating
with said amount key latches for condition-

ing the safety device to automatically dis-

connect said driving means from said op-
erating mechanism as the machine starts to
operate when both a control key and an
amount key are depressed.

43. The combination jn a calculating ma-
chine having an operating mechanism, a driv-
ing means disconnectibly connected to said
operating mechanism, banks of depressible
keys, and latches for latching the keys in
depressed position, each of said keys serv-
ing, when depressed, to arrest movement of
its latch, and control keys; of a safety de-
vice for sutomatically disconnecting said op-
erating mechanism from said driving means,

~will limit mov

33
and arresting means for said safety device
operatively related with said latches and said
control keys so that, when the machine is
operated with a control key and an amount
key depressed, said arresting means engages
the latch of the amount key that has been
depressed to arrest said arresting means to
cause it to causé said safety device to dis-
connect said operating mechanism from said
driving means.

44. The combination in a calculating ma-
chine having an operating mechanism, a driv-
ing means disconnectibly connected to said
operating mechanism, banks of depressible
amount keys, and latches for latching said
keys in depressed position, each of said keys
serving, when depressed, to arrest movement
of its latch; of a safety device for automati-
cally disconnecting said operating -mecha-
nism from said driving means, an arresting
means movable with said safety device, a
bail for moving the key latches, said bail
being movable by said arresting means but
being normally disconnected therefrom, and

control keys which, when depressed, act to -

connect sald arresting means to said bail to
cause said arresting means to move the
latches as the machine starts to operate
whereby, if an amount key is depressed, it
ent of its latch to limit
movement of the bail and the arresting means
to thereby cause said safety ‘device to dis-
connect the operating mechanism from the
driving means. )

45. A calculating machine having an op-
erating mechanism, a driving means discon-
nectibly connected to said operating mecha-
nism, actuators, zero stops adapted to be
positioned, under predetermined conditions,
to limit the movement of the actuators, and
means controlled by said zero stops for auto-
matically disconnecting said operating mech-
anism from said driving means as the ma-
chine starts to operate when the zero stops
are not properly positioned. S

46. In a calculating machine having op-
erating mechanism, a driving means discon-
nectibly connected to said operating mecha-
nism, actuators, zero stops for the actuators,
banks of depressible keys, and ‘latches for
holding said keys in depressed position; a
safety device for automatically disconnect-
ing said operating mechanism from said
driving means, said latches being connected
through said zero stops to said safety de-
vice to enable said latches to control said
safety device to cause the latter to automati-
cally disconnect the operating mechanism
from the driving means as the machine starts
to operate when a key has been only partial-
ly depressed. -

47. In a calculating machine. having op-

erating mechanism, a driving means discon- -

nectibly connected to said operating mecha-
nism, actuato~~ banks of depressible keys
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and latches for holding the keys in depressed
position; zero stop members connected to
said latches, connections for automatically
disconnecting said operating mechanism
from said driving means,and a control means
for controlling said connections, said.control
means also controlling said zero stops and,
through them, the latches, said latches, in

turn, controlling said control means through.

said zero stops to 'thereby govern said con-
nections for automatically disconnecting the
operating mechaniém from the driving
means. ' : .

48. In a calculating machine having op-
erating mechanism, actuators, banks of de-
pressible keys, and latches for holding the
keys in depressed position; zero stop mem-
bers connected to the latches, connections for
preventing operation of the machine, and a
control means for controlling said connec-
tions, said control means also controlling the

zero stops and, through said stops, the.
-latches, said latches, in turn, controlling the

control means through the zero stops to
thereby govern the connections for prevent-
ing operation of the machine.

49. A calculating machine having an op-
erating mechanism urged toward a normal
position, a power drivin%'] means therefor,
disconnectible connections between said driv-
ing means and said operating mechanism, con-
trolling means for said driving means, means
automatically disconnecting said operating
mechanism from said driving means as the
machine starts to operate when it has not
been properly conditioned for operation, and
means automatically moving said controlling
means to position to stop said driving means

as the machine returns to normal after being

disconnected. : -
50. A calculating machine having an op-
erating mechanism urged toward a normal
position, a power driving means, discon-
nectible connections between said driving

‘means and said operating mechanism, con-

trolling means for said driving means, means
automatically disconnecting said operating
mechanism from said driving means as the

‘machine starts to operate when it has not

been properly conditioned for operation, and
means operated by said operating mechanism
as it returns to normal after being discon-
nected for moving said controlling means to
position to stop said driving means.

.51. A calculating machine having an op-
erating mechanism urged toward a normal

position, an electric motor for driving the

same, disconnectible connections between said
motor and said operating mechanism, a
switch adapted to be closed to start the mo-
tor, means for automatically disconnecting

said operating mechanism’ from said motor

as the machine starts to operate when it has
not been properly conditioned for operation,
and means automatically opening said switch
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as the machine returns to normal after being

-disconnected.

52. A calculating machine having an op-

erating mechanism urged toward a normal
position, an electric- motor, -disconnectible

connections between said motor and said op-

erating meéchanism, an electric switch adapt-
ed to be closed to start the motor, means for
automatically disconnecting said operating
mechanism from said motor as the machine
starts to operate when it has not been prop-
erly conditioned for operation, and means
operated by said operating mechanisn as it
return stroke of movement, an electric motor
for opening said switch.

- 58. A calculating machine having an op-
erating mechanism urged toward a normal
position, an electric motor for driving the
same, disconnectible driving connections be-
tween said motor and said operating mech-
anism, an electric switch for the motor, an
operating member for closing said switch and
for conditioning said driving connections to
connect the operating mechanism to the mo-
tor, means for automatically disconnecting
said operating mechanism from said driving
means as the machine starts to operate when

“it has not been properly conditioned for op-
‘eration, and means opzrated by said operat-

ing mechanism as it returns to normal after
being disconnected acting to move said op-
erating member to open the switch and to
permit said driving connecttons to remain in
disconnected condition. s _

54. A calculating machine having an op-
erating mechanism having a forward and a
return stroke of movement, an electric motor
for driving the same, disconnectible connec-
tions urged toward a position to connect said
operating mechanism to the motor, a latch
for restraining said connections; a switch for
the motor, an operating member for closing
said switch and for releasing said latch and
holding it in position to permit said discon-
nectible connections to move to connecting po-
sition; said latch being carried by said op-
erating mechanism so that, as said operat-
ing mechanism moves, the latch is removed
from the control of the operating member,
means for automatically disconnecting the

operating mechanism from the driving means

as the machine starts to operate when it has
not been properly conditioned for operation,
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and means operated by said operating mech-

anism as it returns to nermal after:being
disconnected for restoring said operating
member to thereby open the switch and pre-

vent the latch from being tripped as the op-

erating mechanism restores to normal.

55. A calculating machine having a plural:’

ity of banks of depressible amount keys, a
shiding stop bar for each bank, said stop bars
being released by operation of the machine
to move into engagement with stops set by

depression of keys in their respective banks, -
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a pivoted zero stop for each stop bar adapt-
ed to be positioned to prevent movement of
its respective bar but normally positioned to
permit it to move, and means for moving
all'the zero stops for banks in which no keys
have been depressed into position to engage
their respective stop bars when said bars

- are released to thereby prevent movement of
bars in banks in which no keys are.

the stop
depressed. .
- 56. A calculating machine having a plu-
rality of banks of depressible amount keys,
a stop bar for each bank, said stop bars be-
ing released by operation of the machine for
movement against stops set by depression of
amount keys in their respective banks, a zero
stop for each stop bar, said zero stops bein
normally positioned to permit movement o
the stop bars, means for moving the zero stops
into position to prevent movement of the stop
bars when they are released, and means oper-
ated by the setting of the key stops for pre-
venting the zero stops for the banks in which
key stops have been set from moving to posi-
tion to prevent movement of their stop bars.

57. In a calcilating machine having a
series of stop bars released by operation of
the machine for movement against key stops
gositioned by keys on the machine, banks of

epressible keys, and a latch for each key
bank normally urged toward a position for
latching a depressed key in depressed
tion; a zero stop member for each key bank
connected directly to the latch for said bank
and adapted to move to a position to arrest
the stop bar for said bank, control means for
normally holding the zero stop members
against movement to arresting position, and
means for moving the control means to re-
lease the zero stop members as the machine
is operated. “

58. The combination in a calculating ma-
chine having a series of stop bars released
by. operation of the machine for movement
against stops positioned by keys on the ma-
chine, and banks of depressible keys; of a
slidable latch for each bank of keys for latch-
ing a depressed key in depressed position,
pivoted zero stop members connected directly
to the latches and having projections movable
inta the path of the stop bars for arresting

the latter, a control rod for normally hold-

ing the zero stop members against movement

_to arresting position; and means for moving

the control rod to release the zero stop mem-
bers as the machine is operated. :

59. In a calculating machine having a se-

ries of stop bars released by operation of the
machine for movement against key stops po-
sitioned by keys-on the machine, banks of de-
pressible keys, and a latch for each key bank
normally urged in a direction to latch a de-
pressed key in depressed position; a zero
stop member for each l':ey bank connected di-

rectly to the latch for said bank and adapted

osi-

to move to a position to arrest the stop bar
for said bank, control means for normally

35

holding the zero stop members against move-.

ment to arresting position, and means for
moving the control means to release the zero
stop members as the machine is operated, said
keys and latches having coacting parts which.
limit the movement of a latch when a key in
its bank is depressed to thereby prevent its
Zero stoF -from moving to arresting position
when released by operation of the machine.
60. The combination in a calculating ma-
chine having a series of stop bars released by
operation of the machine for movement
against key stops positioned by keys on the
machine, banks of depressible keys, and a
latch for each key ban]g urged toward latch-
ing position; of a zero stop member for each
key bank connected directly to the latch for

70
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its key bank so as to be movable by the latch 88

to a position to arrest the stop bar for said
bank; control means for holding the zero stop
members against movement, to position, to ar-
rest the stop bars, means acting during op-
eration of the machine to move the control

means to release the zero stop members as the

machine is operated, and control keys and

.connections for preventing the latches from’

moving to permit the zero stops to move to
arresting position when the machine is oper-
ated with one of the control keys depressed.

' 61. The combination in a calculating ma-
chine having a series of stop bars released by
operation of the machine for movement
against key stops positioned by keys on the
machine, banks- OF depressible keys, and a
latch for each key bank urged toward latch-
ing position; of a zero stop member for each
key bank connected directly to the latch for
its bank so as to be movable by the latch to
a position to arrest the stop bar for said

100
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bank, control means for holding the zero stop - -

members against movement to position to ar-
rest the stop bars, means acting during op-
eration of the machine to move the control
means to release the zero stops, and means
governed by control keys and scting directly
on all the latches to limit their movement to
thereby prevent the zero stops from moving
to arresting position when the machine is op-
erated with one of the control keys depressed.

62. The combination in a calculating mna-
chine having a series of stop. bars released
by operation of the machine for movement

against key.stops positioned by keys on the
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machine, and banks of depressible keys; of a

latch for each bank normally urged to move
past a latching to a locking position, a zero
stop member for each key bank connected di-
rectly to the latch for its bank for movement
by the latch to a position to arrest the stop
bar for said bank, control means for detaining
the latches in latching position and prevent-
ing movement of the zero stops to arresting

position, and means for moving the control -
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means during operation of the machine to re-

Jease the latches for movement to locking po-
sition and to release the zero stop members
to permit them to move to arresting position.

63. The combination- in a calculating ma-
chine having a series of stop bars released
by operation of the mathine for movement

‘against key stops positioned by keys on the

machine, and banks of depressible keys; of
a latch for each bank normally urged ‘to
move past a latching to a locking position

_and released for movement to locking posi-

20

25

tion by operation of the machine, and a zero
stop member for each key bank having a
portion adapted to be positioned in the path

_of the stop bar for said bank, said zero stops

being connected directly to their respective
latches so as to be moved by the latches to
arresting position as the latter move to lock-

ing position. :

84. The combination in a calculating ma-

chine having a series of stop bars released
by operation of the machine for movement
against key stops positioned by keys on the
machine, and banks of depressible keys; of
a latch for each bank normally urged to move
past a latching to a locking position and re-
Teased for movement to locking position by
operation of the machine, and a zero stop
member for each key bank having a portion
adapted to be positioned in the path of move-

- ment of the stop bar for said bank, said zero

40
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stops being directly connected to their re-

spective latches to be moved by the latter
to arresting position when the latches are
‘moved to locking position, said keys and
latches having cooperating portions for
causing a ‘depressed key to limit the locking
movement of its latch to prevent the zero stop
for its bank from moving to arresting posi-
tion as the machine is operated.

65. The combination in a calculating ma-
chine having a series of stop bars released by
operation of the machine for movement
against key stops positioned by keys on the
machine, and banks of depressible keys;
.of a slidable latch for each bank of keys for
latching a depressed key in depressed posi-

_tion, a pivoted zero stop for each key bank

85

connected directly to its latch, each zero stop
being provided with a projecting arm adapt-
ed to be moved into the path of its stop bar,
a control rod for normally holding the zero
stop members against movement to arresting
position, means for moving the control rod
to release the zero stop. members as the ma-
chine is operated, and a member movable
transversely of the latch plates by a control
key on the machine for limiting the move-
.ment of the latches to prevent the zero stop
members from moving to arresting position
when released by the control rod when the

~ control key is operated.

66. The combination in a calculating ma-

.chine having a series of stop bars relegs‘ed by

1,855!050

operation of the machine for movement
against key stops Fosition_e(_i by keys on the
machine, banks of depressible keys, and a

latch for each key bank for latchinfg a de-

"pressed key in depressed position; of a zero

stop member for each key bank connected di-
rectly to the latch for said key bank and
adapted to be moved to a pesition to arrest
the stop bar for said bank, control means for
normally holding the zero stop members
against movement to arresting position but
released by operation of the machine, and
means for returning said control means past

its normal position-during the latter part of °

the operation of the machine to thereby move
the latches to release depressed keys. .
67. The combination in a calculating ma-
chine of a series of slidable stop bars released
by operation of the machine for movement
against key stops positioned by keys on the
machine, banks of depressible keys, a slid-
able latch for each key bank for latching a
depressed key in depressed position, a pivot-
ed zero stop for each key bank connected di-
rectly to the latch for said bank and adapted
to be moved to a position to arrest the stop
bar for said bank, a control rod . normally
holding the zero stop members against move-
ment to arresting position but released by
operation of the machine for permitting
them to move, and means for returning the
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control rod past its normal position during -

the latter part of the operation of the ma-
chine for moving the zero stops to move the
latches to release depressed keys.
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68. The combination in a calculating ma- -

chine having actuator racks of a counter
comprising ‘pinions movable into and out of
engagement with said racks, a stop device
movable to and from the racks with the coun-
ter for stopping the counter pinions at zero
position when they are rotated to take a to-
tal, said stop device being normally held out
of active position, and means positioned by
a total key for engaging the stop device as
it moves with the counter toward the actuat-
or racks to move the stop device to position to
stop the pinions. ' ’ )

69. The combination in a calculating ma-
chine having actuator racks of a counter
comprising pinions movable into and out of
engagement with said racks, trip pawls set
by transfer projections on the pinions, a
locking plate movable to and from the
racks with the counter for locking the pawls
to cause them to act as stops for stopping
the pinions at zero position in the takinE of
a total, means normally urging said loc ing
plate to inactive position, and means set by
a total key in the path of a portion of said
locking plate so that when said counter is
moved. toward
engages said meais and is moved to a posi-
tion to lock the pawls. . :

70. In a calculating machine having a

the racks the locking plate,
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plurality of actuator racks, a counter hav-
ing a plurality of pinions movable into and
out of engagement with said racks, and a
total-taking means; a transfer mechanism

8 for said counter including a tripping pawl

for each counter pinion adapted to be en-
gaged by a tripping projection on its pin-
ion, & locking means for said pawls movable
with said counter as it moves into and out
of engagement with said racks, and means
adapted to be set by said total-taking means
for engaging said locking means as the
counter moves into engagement with the
racks to thereby move the locking means to

. locking position to cause the pawls to act as
_stops for the counter pinions. :
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71. In a calculating machine having ac
tuator racks, a counter having counter pin-
ions carried by a frame which is movable to
move the counter into and out of engagement
with said racks, and a.total key and connec-
tions for taking n total; a transfer mech-
.anism for said counter including a tripping
pawl for each counter pinion adapted to be
engaged by a tripping projection on its pin-
ion, a pivoted, locking plate carried by said
counter frame, and connections adapted to
be set by said total key for engaging.:the
locking plate as. the counter frame moves to
move the counter into engagement with the

racks to thereby turn the lecking plate to-

locking position to lock the pawls in posi-
tion to cause them to act as stops for the
counter pinions.

72. A calculating machine having two
spaced frame plates supporting the main
operating mechanism of the machine includ-
ing actuator segments, and a keyboard on
top of the side plates projecting over one
of them to a substantial distance to one side,
certain of said actustor segments having
arms projecting through an opening in one of
the frame plates and carrying stop bars on
the out:ide of said frame plate to cooper-
atr, with the projecting portion of the key-

° bourd.
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73. The combination in a calculating ma-
chine of an oscillating drive plate carrying
two studs and having a forward and a re-
turn stroke of movement, a pitman con-
nected at one end to a movable counter, the

37

the hook member to operative position and
the first pawl to inoperative position. -

74. 'The combination in-a calculating ma-

chine of an oscillating drive plate carrying
two studs and having a forward and a re-
turn stroke of movément, a pitman connected
at one end to a movable counter, the other
end of said pitman having spaced arms one
of which carries a pawl for engaging the
first of said studs on the drive plate at the
beginning of its return movement to move
the pitman in one direction, the other arm
having a hook for engaging the second stud
at the end of the return movement of the
drive plate to move the pitman in the oppo-
site direction, said second arm also carry-
ing a pawl which is normally in inoperative
position, 2nd means operated by depression
of a control key for moving said “second
pawl to operative position to cause it to en-
gage said second stud at the beginning of
the forward stroke of the drive plate, said

(8

(]

means also moving the first pawl to inopera-

tive position. - - v

. 75. A keyboard unit for calculating ‘ma-
chines comprising a key supporting struc-
ture, a shaft mounted at the front of said
structure, a plurality of zero stops carried

'by said shaft, and a rod for controlling the

operativeness of said calculating machine
carried by arms pivoted to said shaft, said
rod being positioned relative to said zero
stops to control their operation and to be
controlled by them. - .

In testimony whereof, I have subscribed

my name. .
- 'ALLEN A. HORTON.

other end of said pitman having divided .

arms one of which carries a pawl for nor-

-mally engaging one of said studs at the be-

ginning of the return stroke of said drive
.plate ‘to move the pitmin in one direction,
the other of said arms having a hook for en-
gaging the other stud at the end_of the re-

turn. movement of the drive plate to move -

-the pitman in the opposite direction, a nor-
mally inactive pawl carried by said second
erm, a hook member carried by said pitman,
and means operated by depression of a con-
trol key for moving the second pawl gad
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CERTIFICATE OF CORRECTION.
Patent No. 1,853,050, Granted April 12, 1932, to

. ALLEN A. HORTON.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 34, line 79, claim
52, strike cut the words "return stroke of movement, an electric motor"and in-
sert instead returns to normal after being disconnected; and that the said Letteu
Patent should be read with this correction therein that the same may couform to
the record of the case in the Patent Office. .

Signed and sealed this 17th day of May, A. D. 1932.

. M, J. Moore,
(Seal) - Acting Commissioner of Pateats.



