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GLENN J. BARRETT, OF EVANSTON, ILLINOIS, ASSIGNOR TO ?OR’.I.‘ABLE IAJ)DIN’G MA-
CHINE COMPA.N_'Y,‘OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS

. ADDING MACHINE

Application filed August 14, 1925. Serial No. 50,219,

" 'This invention relates more particularly
to various improvemeénts in- the details of

‘construction of ‘a key-set. adding machine,
‘which enables me- to build a portable ma-

chine adapted to perform all the essential
functions of the larger types of commercial
adding and listing machines and to carry

out substantially all the special feature op--

erations controlled by. special keys. The
various mechanisms in my present improve-
ment are much simplified in construction as

‘compared with prior machines now on the

market, and the entire machine is made
lightweight and compact, although the va-
rious parts are of sturdy construction, so as
to produce a highly satisfactory perfectly
practical commercial machine, which can be
sold at a reasonable price.. '

In developing my improved machine, va-
rious novel structural arrangements have
been incorporated and the object has been to

maintain stmplicity of construction with ab--

solute reliability in operation, and, at the
same time, eliminate, as far as possible, com-
plicated mechanical movements and thereby
reduce the number of parts, which, it will be
understood, makes for low cost production.
One object, therefore, has been to improve
the key-board unit and particularly to con-
dense the key-board by using smaller key
caps, which enables me to
closer together without interfering with the
ease of operation of the key-board. Fur-
thermore, the entire key-board unit is pref-
erably so constructed ‘and assembled that it
may be readily removed from the machine
frame and my key-board unit includes many

“associated parts which ordinarily are mount-

ed in the main frame of the machine and,
therefore, not removable with the key-board.

* Structurally, the object has been to arrange

all of the associated elements carried by the
keyboard unit, so that no positive connec-

. tions are required between the various mech-

anisms of the keyboard unit and the mecha-

" nisms with which they cooperate in the body

50

of the machine, such cooperating parts be-
ing subject to contact engagement only.

A further object has been to improve and -
-simplify the key control of the adding units

tPlace the keys =

and to so arrange the key controlled stoﬁ'

slides, which are spaced apart the distance
between and for cooperation with the respec-
tive rows of keys, that they are connected
by means of intermediate links with the cor-
responding adding sectors and the latter are

arranged in more condensed form, so that
the spacing therebetween will correspond

with the spacing of the printed numbers.
In this connection, an important improve-
ment has been incorporated which comprises

5b

a resilient connection between the respec-’ - -

tive links and stop slides, which will permit
restoration of the adding sectors, without in-

jury to the machine, in case of accidental -

depression of a key prior to the complete res-
toration of the stop slides to normal posi-
tion. . . -
A_fqrther object has been to improve the
recording or listing mechanism by the direct
association of type segments with the re-

70

spective adding sectors and utilizing the .

type segments as driving elements connected
by pin and slot connections with the adding
sectors to permit relative movement there-
between to the extent of one unit for trans-
fer of the tens. The adding sectors and type
segments are connected together by means
of springs for effecting relative movement
therebetween in the transfer of the tens.

spective adding sectors are, therefore,
mounted in condensed form, corresponding
to the spacing between the printed numbers,
and each segment is provided with fixed type
representing the numerals to be printed.
The type are faced radially outward.-and
mounted concentrically of the main shaft,
about which the type segments and associ-
ated adding sectors are adapted to rotate. A
further object is to provide an improved
pressure printing platen adapted to be

‘moved into cooperative printing . relation

with the type segments for printing the suc-
cessive numbers to be added and the asso-
ciated mechanisms include various novel fea-
tures, particularly in connection with the line
spacing and ribbon feed meéchanism, which
are adapted to be operated as incident to

The type segments associated with the re-
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the movement of the platen toward and from
the type segments.

A Turther object is to improve the method
of pressure printing by a direct toggle link
or pitman connection with the handle and
provide means under the control of a key
for interrupting the connection between the
handle and the platen rock frame, to there-
by provide a simple non-print mechanism.

A further object, in connection with the
transfer mechanism, is to provide for
mounting the carrying or transfer pawls and
their associated latch pawls on the accumu-
lator unit, so that they are movable bodily
therewith, thereby avoiding displacement of
the accumulator or register wheels when the
accumulator unit is shifted relative to the
adding sector. '

The adding sectors and associated type
segments are rotatably mounted upon the
main shaft, to which the operating handle
is secured, and the pick-up or resetting bail
is pivotally mounted on the main shaft for
cooperation with the driving elements or
type segments for restoring the adding units
to normal position. A special feature of my
improved mechanism is that the throw of
the pick-up bail on the forward stroke of
the handle is such that the bail is adapted to
restore any adding sectors that have been
released for transfer of the tens during a
previous operation. In connection with this
operation of the pick-up bail, a further ob-
ject of my improvement is fo provide a
resilient finger connected with the main
shaft for positively moving the bail for its

full forward throw, which is adapted to be

limited by a suitable stop mechanism. This
is essential, so as to provide clearance for
the free reengagement of the transfer pawls.

A further object is to simplify the control
of handle operated mechanisms, particular-
ly in the mechanism controlling the move-
ment of the accumulator unit with reference
to the adding sectors. For this purpose, a
simple cam disc and friction roller mecha-
nism is provided, the friction roller being
mounted upon a pivoted lever in such a
manner that upon the forward stroke the
register wheels are moved out of mesh with

" the adding sectors and, upon the return

55

80

65

stroke of the handle, the roller will be au-
tomatically moved out of effective position,
thereby permitting the restoration of the
register wheels for cooperation with the add-
ing sectors.

A further object is to improve the total
or sub-total mechanism and simplify the
construction thereof, so that when the total
key is operated, the friction roller cooperat-
ing with the control cam, previously re-
ferred to, will be thrown out of operative
engagement so as to permit taking the total,
and, upon the return stroke of the handle,
the total will be retained in the machine,

1,811,840

and may be subject to further accumula-
tions, as is customary with a sub-total.

A further object is to provide an im-
proved mechanism for preventing operation
of the total key after performing additions
involving transfer of the tens until an idle
stroke of the handle has been made, this
being essential ‘in order to restore any add-
ing sectors which have been displaced.

When it is desired to “clear” the machine
at the time the total is taken, it is desirable
to indicate such clearing operation by a
printed character on the strip of paper and,
therefore, a further object of my improve-
ment is to provide a clearing key, adapted
to be operated in conjunction with the total
key, for predetermining the clearing oper-
ation when the handle is operated and, as-
sociated with said clearing key, there is pro-
vided a lever carrying a special character,
adapted to be printed on the strip of paper
opposite the total, to indicate that the total
clearing operation has been performed.

TIn machines of this type, where there is
a preliminary representation of the number
to be added and all of the operations of
adding and printing are carried out upon
the operation of the handle, which is re-
turned to normal by means of a spring, it
is desirable to control the movements of the
handle and particularly its return move-
ment. Therefore, a further obiect of my
improvement is to provide a simple fric-
tion-brake-controlled governing device as-
sociated with the handle mechanism for ef-
fectively governing the return movement
thereof.

As previously stated, a spring is usually
employed for restoring the handle to normal
position after the forward stroke, and a fur-
ther object of my improvement is to provide
a novel arrangement whereby the spring is
operatively connected with the handle by
means of a cord running over a pulley, the
operating connections being such as to change
the power arm and direction of the applica-
tion of the power to the handle. One advan-
tage of this arrangement is that it equalizes
the pull of the spring and more effectually
controls the operation of the control mecha-
nism.

A further object is to improve the ribbon
mechanism, which, in the present instance,

“is mounted upon the casing of the machine

and is adapted to be actuated by the rock
frame carrying the platen, as the latter is
moved toward and from the type segments
for the printing operation. In carrying out
this feature of my improvement, it will be
found that I have evolved a particularly novel
and compact ribbon mechanism adapted to
be operated entirely automatically, both as
to the feed of the ribbon and the automatic
reverse thereof, all of which operations are
controlled by the platen rock frame, during
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the movement of the platen toward and from
the t.‘::gpe segments when the handle is op-

eral

These and other objects and improved fea-
tures of my machine will be more particular-
referred to hereinafter in describing the

improved key-set adding and listing machine
is shown in the accompanying drawings, in
which Fig. 1 is a side elevation of the ma-
chine, with the outer casin% removed, as
viewed from the right side; Fig. 2 is a lon-
gitudinal vertical section, substantially
through the center of the machine; Fig. 3isa
side elevation of the machine with the outer
casing removed, as viewed from the left side ;
Fig. 4is a similar side elevation, looking from
the left side with the outer casing in place
and showing the mounting of the ribbon
mechanism; Fig. 5 is a detail of the friction

+brake associated with the governor; Fig. 6

a rear view of the machine substantially per-
pendicular to the printing plane with part
of the cover casing broken away and the op-
erating parts positioned as in Fig. 14; Fig.
7 is a transverse vertical section tﬁrough the
machine, substantially on the line of the
main shaft (7—7 of Fig. 2), part of the mech-
anism being shown in front elevation; Fig.
8 is a transverse section, substantially at
right angles to the plane of the keyboard on
the line 8—8 of Fig. 2, a part of the section
being off-set to bring out - certain details;
Fig. 9 is a top plan view of a portion of the
machine with the keyboard unit removed ; .
Fig. 10 is a bottom view of the keyboard unit

partially broken away; Fig. 11 is a top plan

* view of the keyboard unit; Fig. 12 is a per-

40

45

50

spective of the rear of the keyboard unit,
showing the right side thereof; Fig. 13 is a

rear end perspective of the keyboard unit

showing the left side thereof ; Fig. 14 is a ver-
tical longitudinal section, showing the rela-
tion of the parts on the forward stroke of the
handle; Fig. 15 is a detail view of the oper-
ating end of the locking bail for the key latch
strips; Fig. 16 is a perspective view of a
single line of elements associated with the
adding units, and also details of the pick-u

bail; Fig. 17 is an enlarged view of the add-
ing unit in position for transfer of the tens;
Fig. 18 is a similar enlarged view with the

- parts in normal positions; Fig: 19 is a de-

60
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tail of a transfer trigger in position to oper-

5 ate the transfer pawl; Fig. 20 is a front ele-

vation of an adding unit, associated with an
accumulator unit; Fig. 21is an enlarged view
similar to that shown in Fig. 18, with the .
register wheel in zero position; Fig. 22 is a
similar view to that shown in Fig. 21, after
a number has been added; Fig. 23 is a detail
view of the adding sector rack operating on
the register wheel during addition; Fig. 24 is-
a perspective view of the platen rock frame
and its operating lever; Fig. 25 is a broken

‘43 is a

away side elevation of the.rear part of the
machine, showing the platen rock frame op-
erating connections and the roll-paper
holder; Fig. 26 is a perspective view of the
roll-paper %olding bracket ; Fig. 27 is a per-
spective view of the rod for supporting a.
roll of paper in the bracket shown in flg
26; Fig. 28 shows a broken away view in the
control mechanism on the right side of the
machine, at the end of the forward stroke
of the handle; Fig. 29 shows the non-print

key in depressed position and the position of-

the link at the end of the forward stroke of
the handle; Fig. 80 shows the handle oper-
ated cam disc engaging the friction ro ler,

“as the handle is starting on its return move-

ment; Fig. 31 is a fragmentary view of the

‘control mechanism, illustrating the key-latch

strip-release in operation; Fig. 32 represents
a partial view of the right side of the ma-
chine, illustrating the position of the parts
when the total key is moved and the handle
started on the forward stroke; Fig. 33 is a
fragmentary sectional view showing the add-
ing units and accumulators at the end of the
forward totaling stroke; Fig. 84 is a frag-
mentary view showing the position of the
register wheels or accumulators at the begin-
ning of the stroke for taking the total; F ig.
35 1s a view of the right side of the machine,
illustrating the position of the parts when the
total and clearing keys are set and the han-

dle is operated on the forward stroke; Fig.
36 is a fragmentary view, illustrating the op-

eration of the repeat key; Fig. 37 is a frag-
mentary view of a register wheel and adding

clearing stroke; Fig, 38 indicates the posi-
tion of the parts on the right side of the ma-
chine during the return stroke of the handle,
in the clearing operation; Fig. 39 shows a
fragmentary cross section, indicating the po-
sition of the adding sectors and accumulators
and the parts shown in Fig. 38 ; Fig. 40 shows
the handle operated slotted cam, viewed from
the left side of the machine, which is adapted
to reciprocate the pick-up bail for the adding
units, this view also showing the full stroke
mechanism, the parts being in normal posi-
tion; Fig. 41 shows the parts shown in Fig.
40, as they would be positioned about mig-
way of the forward stroke of the handle; Fig.
42 shows the relation of the same parts at the
end of the forward stroke of the handle; Fig.
perspective view showing the details
of the pick-up bail operating connections;

Fig. 44 a top plan view of the ribbon
mechanism, partly broken away through the
upper spool, showing the actuating arm of
the dog carrier in its normal rear position
and the feed-reversing mechanism in posi-
tion for causing winding of the ribbon upon
the upper spoof;
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Fig. 45 a view similar to Fig. 44 but show- .

"ing the actuating arm of the dog carrier in
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its forward position, as at the end of the for-
ward stroke of the operating handle of the
machine, ready for effecting a feed movement
of the ribbon on the return stroke;

Fig. 46 a top plan view of the ribbon mecha-
nism with the parts above the dog carrier
broken away and the dog carrier positioned
as in Fig. 45;

Fig. 47 a view similar to Fig. 44, showing
the reversing mechanism set to reverse the
direction of feed on the next forward stroke
of the actuating arm of the dog carrier to
cause winding of the ribbon from the lower
spool on to the upper spool;

Fig. 48 a view similar to Fig. 46, showing
the reversing mechanism set to reverse the
direction of feed on the return stroke of the
actuating arm of the dog carrier to cause
winding of the ribbon from the upper spool
onto the lower spool; .

Fig. 49, a perspective view of parts of
the ribbon reversing mechanism detached;

Fig. 50 a perspective view of the ribbon
mechanism supporting means and the ribbon
guide detached from the casing; and

Fig. 51 a detail view of the detent means .

for locking the feed reversing cams to rock
with the dog carrier.

Referring to the drawings and particularly
to Figs. 1 to 4, it will be seen that the ma-
chine is provided with a base plate 1, to
which rubber feet 2 are preferably secured,
the base plate being, in the present instance,
formed of thin sheet metal. This base plate
is provided with two transversely extending
rectangular bars 3 and 4 near the front and
rear ends of the machine, as indicated in Fig.
9 of the drawings. Frame side plates 5 and
6 are secured to the ends of the respective
transverse bars 3 and 4 by suitable screws 7,
the frame plate 5 being on the right side of
the machine and the frame plate 6 on the left
side. The frame plates 5 and 6 are adapted
to support the entire mechanism of the ma-
chine, except the ribbon mechanism, which,
as hereinafter explained, is secured to the
cover casing 8. The casing 8 is adapted to
enclose the machine and is held in place by
serews 9, entering the transverse bars 3 and
4, substantially as indicated in Fig. 2. The
side plates 5 and 6 preferably extend along

_the base plate 1 to support certain transverse

rods and shafts, hereinafter referred to. The
upper edges of the side plates incline upward-
ly and rearwardly at an angle of approxi-
mately 30° to the horizontal, thereby con-
forming to the plane of the keyboard, which
is supported thereby as hereinafter pointed
out. The upper edges of the side plates drop
to a lower level back of the keyboard, the ar-
rangement being such as to bring the side
plates below the level of the printing seg-
ments and permit the platen frame to pro-

. ject, as hereinafter more particularly de-

scribed.
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The cover or casing 8 follows the outline
of the side plates 5 and 6, except that its
highest point is rounded and the rear por-
tion inclines downward at an angle to the
keyboard and lies in a plane parallel to the
plane of the printing points of the type seg-
ments and this inclined portion is adapted
to support the ribbon mechanism and ribbon
guide in position for the ribbon to cooperate
between the platen and type segments. The
casing 8 is provided with a rectangular open-
ing at 10 to expose the keyboard and an
opening 11 in the rear downwardly inclined

portion thereof is adapted to provide for the

movement of the platen and the passage of
the paper from the paper roll to the platen.
The cover casing & is also provided with
suitable openings for the various special keys,
such as repeat, total, clearing and non-print.
The key caps of the special keys are pref-
erably detachable, so that when they are re-
moved the cover casing can be readily re-
moved by simply taking out the screws 9,
which secure the casing to transverse base
bars 3 and 4. '

Keyboard unit.—The keyboard unit, which
is removably attached to the front upwardly
inclined portions of the side frame plates 5
and 6, is more particularly shown, detached
from the machine, in Figs. 10, 11, 12 and 13.
It comprises a top plate 12, the lateral edges
of which are provided with notches 13 adapt-
ed to cooperate with dovetail lugs 14 on the
respective frame side plates 5 and 6, as in-
dicated in Fig.1. This notch and lug mount-
ing not only helps hold the keyboard unit
in place but is adapted to position it in the
machine in proper relation for the parts to
cooperate with the adding unit and control
mechanism. The top plate 12 of the key-
board unit is riveted or otherwise secured to
side plates 15, which extend downward from
the underside thereof, as indicated in Fig. §
of the drawings, and are adapted for the sup-
port of various associated parts of the key-
board unit. Removable rods 16, extending
transversely through the frame side plates 5
and .6 and the side plate 15 of the keyboard
unit, are adapted to secure the keyboard unit
in place on the side plates of the machine,
as indicated in Figs. 2 and 3 of the draw-
ings. The rods 16 as well as other similar
transverse rods are preferably held in place
in the frame by sealing clips 17 forced into
annular grooves in the ends of the rods, as
indicated in Fig. 3. ‘

The keyboard comprises a plurality of

rows of keys from zero to nine inclusive,

provided with key caps 18 of relatively small
diameter, secured to the upper ends of key
stems 19, which pass through suitable trans-
verse slots in the top plate 12 of the keyboard
unit, as indicated in Figs. 2 and 8. In my
improved construction, the key caps 18 are
made smaller in diameter than in standard
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| machines, so as to facilitate mounting the

10

.with a central tail or stog
"other with a tail or stop
one edge, so that by reversing the latter type

rows of keys, and the keys in each row, closer
together, to thereby provide a condensed key-
board without interfering with the ease of
fingering. The key stems 19 are preferably
punched from sheet metal in two forms, one
finger 20 and the

of keystems.19, the tails or stops 20—21 in

- each row of keys will be in three parallel

lines, as indicated in Fig. 8. The lower tail

‘ends of the keys 19 are supported in bridge

. strips 22, which are provided with three lines

18

20

26

of perforations for the passage therethrough
of the key stop fingers 20 and 21, as shown

in Fig. 10 of the drawings. The bridge plates

22 which. are U-shaped in cross section are
preferably supported from the side plates
15 of the keyboard unit by transversely ex-
tending rods 23 passing through holes in the
side plates and through holes in ears at the
ends of the respective bridge plates.  The
bridge plates 22 are preferably held in prop-
er spaced positions transversely of the key-
board unit, by notches 25 in transversely ex-

_ tending comb or guide plates 26, mounted re-
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spectively between the front and rear ends
of the side plates 15 and supported therein,
substantially as shown in Figs: 2 and 10 of
the drawings. .

The respective key stems 19 are pro-
vided with elongated central openings at 27,
through which key latch strips 28 extend,
the respective latch strips being provided
with beveled notches and formed with latch
dogs 29, cooperating with a detent 30, (see
Fig. 8) formed in the respective keys 19 by
another punched hole 31, above the opening
27. The latch strips 28 are properly spaced
transversely of the keyboard unit by slid-
ably mounting the ends thereof in slotted
holes in the guide plates 26. The latch dogs
29 are beveled on their upper edges and pro-
vided with undercut notches adapted to en-

gage the key cross bars 30, when the keys are

depressed. When a key is depressed the latch
strip will be moved toward the front of the
machine until the cross bar 80 is engaged by
the underside of the latch dog 29. In this
manner, the keys are held in depressed or
set position, but if, after a key is depressed,
another key is depressed in the same row,
the first key will be released and returned
by its spring to normal position, thus form-
ing a “flexible keyboard?”. -

The undercut notches of the beveled latch
dogs 29 are of shallow depth so that when the
latch dogs engage the cross bars 30 of the
keys, the latch strips 28 will not return fully
to their original positions, thereby holding
the associated stop levers (87) hereinafter re-
ferred to, out of engagement with the corre-
sponding adding units.

The side plates 15 of the keyboard unit

nger 21, located at:

5

are preferably secured together, near their
lower edges, by two stay rods 32, which are
preferably riveted in place and located below
the latch strips 28 in position to support the
latter and permit free sliding movement

70

thereof. In order to restore depressed keys

to normal position, springs 88 are provided..

These springs are preferably coiled about
rods 34, extending transversely of the rows

-of keys, between alternate keys of the rows,

and the ends of the springs extend in oppo-
site directions, and are adapted.  to pass
through the holes 81 in adjacent key stems 19.

In this manner, a single spring 1s adapted .
to operate two keys, thereby reducing the

number of springs required. :
The side plates 15 of the keyboard unit

are provided with rearwardly projecting

arms 35 forming the support for a trans-
versely extending shaft 36, lying below the
rear-ends of the latch strips 98,
ing a plurality of stop levers

37, pivotally

For support- .

(]

80

85

mounted thereon. The stop levers 3’? are car-

ried on hubs 88 (Fig. 10) which form spacing
elements therebetween, on the shaft 36, and
maintain the upper ends 89 of the levers.in

90

the same spaced relation as the latch strips

28 with which they sare adapted to cooperate.

The upper ends 89 of the stop levers 87 lie.

alongside the rear ends of the latch strips 28
and are provided with laterally projecting
ears 40, which are adapted to engage with
the ends of the latch strips, as indicated in
Fig. 2. The stop levers 37 are also provided
with rearwardly projecting fingers 41, be-
tween which and holes 42 in the respective
latch strips 28, double acting springs 43. are
connected for mutually holding the ears 40
in contact with the ends of the respective
latch strips and for moving the latch strips
toward the rear to effect latching of set keys
or, when no keys are set, the spring will
hold the latch strips 28 and stop levers 37
in normal position with the latter in position
to engage the stops or detent teeth on the add-
ing units.

The transversely extending rod or shaft 36, :

supporting the stops levers 87, forms the piv-
otal support for a yoke or rock bail 44, adapt-
ed to lie immediately back of the rear ends of
the latch strips 28 and to limit the rearward

‘movement of the latter under the action of

their springs 43. The position of the bail
44 is determined by a forwardly exteriding
arm 45 engaging the end of one of the bridge
rods 23, see Fig. 12, thereby limiting the
rearward movement of the bail 44 and of the
latch strips 28, under the pressure of the
springs 43. :

The latch strip rock bail 44 is provided
with rearwardly extending arms 44* for piv-
otally supporting thereon a small auxiliary
yoke or rock bail 46, pivoted on a shaft 47 5
as indicated in Figs. 2 and 3 of the draw-
ings. The auxiliary bail 46 is normally held
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against a shoulder 48 on the right side of
the latch strip bail 44, ag shown in Figs. 28
and 31 of the drawings, by a spring 49, ex-
tending between the two bails, and the right
end of the auxiliary bail 46 is provided with
a depending arm 50, carrying a laterally ex-
tending pin 51, adapted to be engaged by a
roller hereinafter referred to in connection
with the handle mechanism, for operating the
latch strip rock bail 44 to move all of the
latch strips forward, and thereby release any
set keys at the end of the return stroke of

‘the handle.

In the “repeat” operation on machines of
this character, it is understood that the num-
ber set up on the keyboard is retained, while
the handle is operated several times to repeat-

" edly add the same-number, and for this pur-

20

25

pose, the auxiliary bail 46 is adapted to be
moved toward the rear and held in that po-
sition for the “repeat” operation.  In my
improved construction this is accomplished
by a simple mechanism comprising a bell
crank shaped repeat key lever 52, pivotally
mounted on a screw 53 (see Fig. 8) on a

. forwardly and upwardly projecting arm 44%
- on the left end of the rock bail 44. The re-
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peat key lever 52 is held in frictional contact
with the bail arm 445 by means of a spring
54, extending between the head of the pivot
screw 53 and the side of the lever, as indi-
cated in Figs. 3 and 10 of the drawings.
The rearwardly extending arm of the lever
52 is provided with a cam surface at 55,
adapted to engage the auxiliary rock bail 46
and force it rearward against the action of
its spring 49, and at the upper end of the cam
surface a notch at 56 is provided, which will
limit the movement of the repeat key toward
the rear and, by engaging the edge of the
bail 46, will retain the latter in position for
the regeat operation. In the “repeat” posi-
tion of the repeat key lever 52, as shown in
Fig. 36, the pin 51 on the arm 50 of the aux-
iliary bail 46 will be held out of operative

" position and, therefore, the latch strip rock

bail 44 will not be actuated by the handle
mechanism to release any keys set in the key-
board. :

In repeat operations it frequently happens
that after the number set up in the keyboard

has been repeatedly added the required num- -

ber of times, the depressed keys remain in
depressed position because the operator -did
not release the repeat key before the last
repeat operation of the handle. Therefore,
it is necessary to manually release the set
keys, and this is adapted to be accomplished
in a simple manner, in my improved machine,
by mounting the repeat key lever 52, as pre-
viously explained, on the latch strip rock
bail 44, and providing the arm 445, on which
the repeat lever 52 is pivoted, with a laterally

extending ear 57, adapted to be engaged by

the upwardly extending arm of the repeat
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"key which, as indicated in Fig.3 of the draw-
n

ings, is provided with the finger button 58.
Thus, by a continuing pull on the repeat key

button 58, the lever 52 is moved to release the

auxiliary bail 46 from the notch 56, thereby
permitting the spring 49 to restore it to
normal position, and the repeat lever, by en-
gaging the ear 57 as the lever is drawn for-
ward, will rock the latch strip bail 44 to
release the set keys of the keyboard.
During the operating of the machine, add-
ing unit stop slides, hereinafter referred to,

- are adapted to engage the lower extremities

or tail stops of the set keys and the impact,
particularly during the repeat operation, is
apt to jar the depressed keys so that there is

a possibility of jarring the latch strips loose

and permitting release of the keys. In order
to prevent accidental release under these cir-

cumstances, the latch strips 28 are preferably

provided with notches 59, near their rear
ends, with which a locking bail 60 is adapted
to cooperate for preventing movement of the

-latch strips, after the handle has been started

on its forward stroke. The locking bail 60
is pivotally mounted by arms 61, see Figs.
13 and 15, on the ends of the rearmost key
spring supporting rod 34 mounted in the side
plates 15 of the keyboard unit, as will be seen
in Fig. 10 of the drawings. The locking bail
60 is preferably provided with a downwardly
and rearwardly extending arm 62, adapted to
cooperate with a pin 63, carried on a lever
arm hereinafter referred to in describing the
control mechanism operated by the handle.
The arrangement, as will be seen in Figs. 13
and 15, is such that, in normal position of the
handle, the pin 63, by engaging the lower
end of the arm 62, lifts and holds the lock-
ing bail 60 out of engagement with the
notches 59 in the latch strips 28, thereby per-
mitting keys to be freely set. However, after
the handle has started and is on its forward
stroke, the pin 63 will be moved out of en-
gagement with the arm 62, thus permitting
the locking bail 60 to engage the notches of
the latch strips and prevent accidental move-
ment thereof.

The parts and mechanisms thus far de-
scribed constitute the complete keyboard unit,
which, as previously stated, is readily re-
movable from the frame of the machine by
withdrawing the rods 16. In this connection,
attention is called to an important minor
improvement. The key stem tails or stop
fingers 20 and 21 are rather delicate and, in
removing the keyboard unit from the ma-
chine, these tail stops are likely to be bent,
if any of the keys happen to be in depressed
position when the attempt is made to remove
the keyboard. Therefore, a depending arm
64 on the right side of the key latch releas-
ing bail 44 is provided with a laterally pro-
jecting stud 65 (see Figs. 1 and 10) which is
adapted to cooperate with a notch at 66, in
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the frame plate 5 on the right side of the

machine, so that upon lifting the front end

of the keyboard unit, which is necessary
when rémoving the same from the frame of
the machine, the stud 65, by engaging the
frame plate, will move the rock bail 44 toward
the front of the machine, thereby moving the

key latch strips 28 to release any keys that

may have been' depressed. - The depending
rock bail arm 64 is also provided with a
laterally projecting stud 67, located slightly
to the rear of the stud 65 and projecting
further outward, as will be seen in Fig. 10
of the drawin%s. The stud 67 is adapted to
cooperate with the total clearing lever as
hereinafter described and ss shown in Fig.
35. :
Adding ~units—The adding units are
-rotatably mounted upon the main shaft 68,
to which the handle is secured, as hereinafter
described, and coinprise driver elements 69,
carrying type segments 70 which extend to-

* ward the rear of the machine, as indicated
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* projecting stop lugs

b2
Sl

.40

50

<y
St

GO

65

in Figs. 2 and 14 of the drawings. The type

segments are formed as narrow rolled type-

strips, concentrically mounted on arcuate
flanges on the driver elements 69, the type
being fixed thereon and adapted to be printed
from by movement of the platen against the

‘type segments, as hereinafter described.

The type segments or driver elements 69 of
the adding units are provided with upwardly

gl,’ adapted to cooperate
with ears 72 bent over on the ends of the stop

levers 87, hereinbefore referred to in de-

scribing the keyboard unit, and adapted to
be positioned by the latch strips 28 when keys

in the keyboard are depressed. The arrange-

ment is such that when the keys are set, the
ears 72 are lifted sufficiently to clear the ends
of the stop lugs 71, thereby pérmitting rota-

tion of the adding units, when the handle is.

operated. -The type segments and adding
units are preferably mounted in condensed
form, as shown in Fig. 7, that is, to correspond
to the spacing of the printed members, and,
since the rows of keys are spaced further
apart than is required for the type segments,

the rear ends of the stop levers 87 are bent

inward, as indicated in Figs. 7, 12, and 13, to
bring the ears 72 thereof into cooperative
relation with the adding unit stop lugs 71.
The disc-like driver element type segments
69-—70 are secured to hubs 73, which are

3 preferably formed with pulley grooves, as

will be seen in Figs. 7 and 20, and driving
springs 74 pass over the hubs and engage pins
75, secured to the respective driving elements
69. The opposite ends of the springs 74 are
carried forward and sanchored in holes 76
.1n a cross bar 77, extending between the side
plates 5 and 6, and supported. thereby, as in-
dicated in Figs. 2, 9 and 16 of the drawings.
By this arrangement, it will be seen that the
driving elements 69, and hence, the adding

. Lelis40 R -

units, are urged forward b the action of the
springs T4, but are normally prevented from

such forward movement by a bail hereinafter

described. The units may be freed for such
forward movement by the depression of the
keys in the keyboar(f which would lift the
levers 37, 5 '

The hubs 78 of the type segment driving
elements 69 extend a short distance on the
right side of the latter to form bearing shoul-
ders 78, upon which adding sectors 79 are
rotatably mounted, The adding sectors are
preferably spaced ‘slightly from the associ-
ated driver-type segment discs 69 by annular
beads” and are provided with elongated
slotted holes 80, through which headed rivets
81 extend, thereby securing the adding sec-
tors to the respective driving elements for
independent rotation to the extent of one unit.
The driving elements 69-and the adding sec-
tors 79 are resiliently connected together by
springs 82, substantially as indicated in Figs.
2,18 and 21, the arrangement being such that
the spring 82 is adapted to move the adding
sectors for transfer of the tens, as more fully
described hereinafter.

The movements of the adding units, after

the stop levers 37 have been positioned by
setting keys representing the number to be

added, are adapted to be determined by the:

tail stops of the respective set keys. For this
purpose, the adding sectors 79 are provided
with pivot studs 83 to which links 84 are
pivotally connected, as indicated in Fig. 2,
the opposite ends of the links 84 being con-
nected by bolts 85, with stop slides 86, which
are provided with stop ears or lugs 87,
adapted to engage the tail stops 20—21 of the
keys 19. It has been previously pointed out

-that the adding units are mounted in con-

densed form, corresponding to the spacing
required between the type segments and,
therefore, the links 84 are bent or fan out-

‘wardly from their connection to adding sec-

tors at their forward ends to their connec-
tions with the stop slides 86 which correspond
with the spacing between rows of keys. The
stop slides 86 are provided with elongated
slots at 88 and 89 cooperating with annular
grooves 90 in transversely extending rods 91,
supported in the frame plates 5 and 6, as
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shown in Fig. 9; the arrangement being such -

that the stop slides 86 are held in proper
spaced relation, and are freely slidable. for
differential positioning of the respective add-
ing units'according to numbers set up on the
keyboard. A transverse rod 912 is supported
in the frame plates 5 and 6 forwardly of the
forward ends of the links 84. This rod 912
serves as an abutment for the links and pre-
vents their being accidentally moved out far
engugh to disengage the slots 89 from the
rod 91. S

An important feature of my improvement

in association with the link connections 84
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and the stop slide strips 86, is to provide for
independent resilient movement between
these elements: 'This is accomplished by slid-
ably mounting the pins or bolts 85 of the con-
necting links 84 in the forward ends of the
slots 88 of the respective stop slides 86, so as
to permit relative longitudinal movement
therebetween. The pins or bolts 85 are held
normally at the forward ends of the respec-
tive slots 88 by means of springs 92, connected
to fingers 93 on the links 84, and to pins 94 in
the forward ends of the respective stop slides
86, as will be seen more particularly in Figs.
2 and 9 of the drawings. “This arrangement
provides a safety device to prevent injury to
the machine in case a key is accidentally de-
pressed during the return stroke of the han-
dle. Therefore,if this should occur, that is,a
key is depressed before the full return of the
stop slides, then one of the stop lugs 87 would
engage the front side of a key tail stop 20—21,
and thus prevent the return of the correspond-
ing stop slide 86 with its associate adding sec-
tor 79, which, as hereinafter described, is
adapted to be returned to normal position
when the driving elements 69 are returned
by the pick-up bail, but this would merely
stretch the spring 92 and as soon as the return
of the handle releases the key the spring will
snap the stop slide back to normal position.
Tt has been previously pointed out that, in
order to condense the keyboard and at the
same time provide for a greater movement of
the stop slides 86 than the distance between
the keys in a row, the tail stops of the keys
are arranged in three parallel lines. This
arrangement is of advantage in that it re-
quires less accuracy in adjusting the relation
between the parts. Accordingly, the stop
ears or lugs 87 on the stop slide strips 86 are
correspondingly arranged in three lines, as
indicated in Fig. 8 of the drawings, in order
to bring the stops into proper cooperative re-
lation with the three lines of tail stops 20 and
91 of the keys. The upper or rear stops on
the stop slides 86, instead of being upwardly
projecting lugs or ears as at 87, are preferably
shoulders 95 and 96 on a folded-over angle
projection on the stop slides, as will be seen
in Figs. 2 and 9 of the drawings. This con-
struction allows for a more compact arrange-
ment between operating parts of the machine.
In order to guide and insure movement par-
allel to the stop slides 86 with which they are
slidably connected, the forward ends of the
links 84 are preferably provided with depend-
ing arms or lugs 97, engaging slots 98 in a
comb plate 99, secured at the front of the ma-
chine to the base cross bar 3, by suitable
screws 100.  The depending lugs 97 are pref-
erably adapted to cooperate with a universal
bail 101, provided with rock arms 102 pivotal-
Iy mounted upon a shaft 103 extending trans-
versely of the machine near the bottom there-
of and supported in the side frame plates 5
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and 6, as shown in Figs. 2 and 8. A spring
102* connected to the comb plate 99 and to the
right hand rock arm 102 tends to hold the
bail forward against the depending lugs 97.
The right end of the universal bail 101 is pro-
vided with an upwardly projecting arm 104
(Fig. 1) provided with a laterally projecting
ear 105, adapted to cooperate with a finger
formed ‘as part of the total clearing lever, as
hereinafter more particularly described.
The arrangement is such that, if any of the
links 84, and the associated adding sectors,
are out of normal position because of trans-
fer of the tens, the universal bail 101 will be
moved rearward, thereby placing the ear 105
in position to be engaged by the finger 106, to
thereby prevent operation of the total key, as

- hereinafter described, until the adding sectors

and links have been restored to normal posi-
tion by an idle stroke of the handle. It will
be seen that the stop slides 86 are mounted in
the machine at an angle of about 30° to the
horizontal, so as to slide in parallel relation
to the underside of the keyboard unit, the stop
lugs 87 being adapted to clear the tails or
stop ends of the keys when the keys are in nor-
mal retracted position.

Accumulator unit—The adding sectors
79, which are adapted to cooperate with the
accumulators or register wheels, are provided
with segmental gear racks 107 formed con-

.centrically with the main shaft 68 and adapt-

ed to engage the register wheel pinions 108,
rotatably mounted on a transverse rod_or
shaft 109, the ends of which are supported in
the side bars 110 of the accumulator unit rock
frame, as indicated in Figs. 2, 17 and 18 of
the drawings. The accumulators or register
wheels comprise hubs 111, (see Fig. 20) upon
which the pinions 108 are mounted, the pin-
ions being preferably flanked on each side by
outwardly flaring cupped dises 112, which
are adapted to maintain regisration between
the thin sheet metal adding sector racks 107
and the respective register wheel pinions 108.
On the left sides of the hubs 111, there are
preferably mounted rings 113,carrying single
teeth 114, forming the triggers for operating
the carrying pawls in the transfer of the tens.
The triggers 114 are preferably slanting on
one face and straight on the other and adapt-
ed to cooperate with ratchet-tooth-like noses
115 at the forward ends of carrying levers
116, which in my improvement are pivotally
mounted on a transverse shaft 117, supported
in the accumulator unit side bars 110, as in-
dicated in Fig. 7 of the drawings, and, there-
fore, are movable with the register wheels
when the latter are moved out of and into
engagement with the adding sector racks 107.
The rear ends 118 of the carrying levers are
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preferably provided with laterally extend- .

ing ears 119, adapted to cooperate with for-
wardly projecting detent fingers 120 formed
on the lower extremities of the respective
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adding sectors to limit the return movement
of the latter and-control the transfer of the
tens. The accumulator unit rock frame ‘is
preferably mounted on a transversely ex-
tending rock shaft 121, the ends of which are
pivotally supported in the main side frame

~plates 5 and 6. The accumulator unit is
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adapted to be rocked with the pivot rod 121,
as hereinafter described for moving the reg-
ister wheel pinions into and out of mesh with

the adding sector racks 107. Preferably, the -

rock shaft 121 is provided with a plurality of
notches 122, extending transversely of the
axis of the shaft, into which the respective
detent fingers 120 of the adding sectors are
adapted to project for cooperation with the
ears 119 on the carrying levers. By this con-
struction, it will be seen that the engagement
between the carrying lever ears 119 and the
detent fingers 120 is brought close to the axis
of rotation of the accumulator unit, so that

the slight rocking motion thereof, in moving.

the register wheels into and out of coopera-
tive relation with the-adding sectors, will not
materially affect the relation between the
carrying levers and the adding sectors.

The noses 115 of the carrying levers 116 are
provided with cam bevel faces 128 for coop-
eration with the triggers 114, as the register
wheels 108 are rotated during normal addi-
tion. * Opposite the cam faces, the tooth-like
noses 115 of the carrying levers are straight,
that is, substantially radial as to the register
wheels, to form detent latches for engaying
correspondingly radial faces on the triggers
114 when the register wheels are rotated in
the opposite direction to reset the accumula-
tors to zero or take thé total. It will be un-
derstood that when the register wheel pin-
‘ons 108 are rotated more than 9 units, dur-
ing addition, the triggers 114 will engage the
bevel faces 123 on the ends of the carrying
levers 116 and move the latter, so that the
opposite ends 118 thereof will be moved out

of the field of the detent fingers 120, thereby

permitting the respective adding sectors to
move forward an additional unit space, un-
der the pull of the transfer springs 82, for
the transfer of the tens. It will be apparent,
however, that frequently the adding sectors,
and hence the detent fingers, will not have re-

turned to normal positions, as indicated in

Fig. 18, at the time the carrying levers 116 are
tripped by the triggers 114, and, therefore,
means must be provided for holding the
carrying levers 116 in tripped position, until
the transfer of the tens takes place. For this
purpose, the carrying levers 116 are provided
with depending arms 124, provided with
laterally projecting ears 125, adapted to
cooperate with latch lugs or notches 126 on
latch pawls 127, pivotally mounted on- a
transverse shaft 128 supported in the side
bars 110 of the accumulator rock frame, sub-
stantially as shown in Figs. 2,7, 16 and 21 of

-the drawin
_storing -an

.outer ends 132 of the

‘tent fingers

.~ Springs are required for re-
resiliently holding the carrying
levers 116 in position to be en aged by the
triggers 114, and, preferably for this pur-
pose, double acting springs 129 are provided,
which extend. from holes 130 in the carrying
levers 116 to pins 1381 on the
127, thereby also utilizing the springs for
holding the latch pawls in engagement with
the ears 125 when the carrying levers are
displaced by the triggers. :

After the transfer of the tens, at the end
of a return stroke of the handle, it is neces-
sary to reset the carrying levers 116 for the
transfer of the tens on the next return stroke

‘of the handle, and: this is done during the

forward stroke of the handle. “When the
accumulator rock frame 110 is moved down-
ward to disengage the register wheel pinions
108 from the adding sector racks 107 , the

latch pawls 127 are
adapted to engage a ‘transversely disposed
fixed rod 133, which will lift the latches from
the position shown in Fig. 17, to the position
shown in Fig. 14, and thereby release the
transfer levers 116 and permit them to return
to normal position by the pull of the s rings
129, as indicated in Fig. 21, provided the de-
120 have been pushed back, as
hereinafter described. . When the register
wheel pinions 108 are again moved into mesh
with the adding sectors, there will be no pos-
sibility of displacement of pinions by the
carrying levers, for both move together with
the rock frame 110.

During the positioning movements of the
adding sectors, the register wheel pinions 108
are moved out 8f mesh with the adding sector
racks 107 and, therefore,
being freely rotatable, are liable to become

the register wheels,
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displaced. To obviate this, fixed detents 134 -

are preferably located below the register
wheels, as indicated in Figs. 2 and 21 of the
drawings, for engaging the respective regis-

ter wheel pinions 108 when the latter are

moved out of mesh with the adding sectors,
as indicated in Fig. 14: The detents 134 are
preferably punched out of thin sheet metal
and provided with tooth-like noses adapted
to project upward between the guide discs
112 (see Fig. 20), so as to properly align with
and enter between the teeth of the register
wheel pinions 108. The bases of the detents

-184 are preferably provided with semi-cir-

cular notches 135, which are adapted to en-
gage annular grooves 136 in horizontally dis-

110

115

120

posed rods 137, supported by and between the -

main frame plates 5 and 6, thereby providing

~means for securing and properly spacing the

respective detents 134. In order to limit the
vibrating or rocking movement of the accu-
mulator rock frame 110, when the register
wheel pinions 108 are moved into and out of
mmesh with the racks 107 of the adding sectors,
the rock frame side bars 110 are provided
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with forked ends, the lower forwardly pro-
jecting fingers 188 being adapted to cooper-
ate with a fixed transverse rod 189, supported
in the main frame plates 5 and 6, substantially
as indicated in Figs. 2 and 21, to limit the
movement of the pinions toward the adding
sector racks, while the upper forwardly ex-

tending ends 138° of the side bars 110, by en- -

gaging the rod 189, will limit the movement
of the accumulator rock frame when the reg-
ister wheel pinions are withdrawn from the
adding sectors, as indicated in Fig. 14 of the
drawings. The side bars 110 of the accumu-
lator rock frame are preferably secured rig-
idly together by transverse stay rods 140, the
ends of which are riveted to the respective
side bars 110, but the transverse rods 109, 117
and 198, supporting respectively the register
wheels, the carrying levers and the latch
pawls, are removably secured in the rock
frame by sealing clips such as the.sealing clips
17, previously referred to.

Printing mechanism.—It has been previ-
ously pointed out that the type 70 on the re-
spective driving element type segments 69
are faced radially outward toward the rear
and are adapted to be printed on by 2 suit-
able platen, which is moved toward and from
the type segments. For this purpose, the
platen 141, Figs. 2, 24 and 25, is rotatably
mounted in platen frame side plates 142,
which are secured together by transversely
extending stay rods 143, 144 and 145, to form
a rock frame, which is mounted upon a trans-
versely extending rock shaft 146. The platen
frame side plates 142 may be secured to or
otherwise adapted to be rocked by rocking
the shaft 146, but preferably} a suitable hub
147 is mounted on the rock shaft 146, as in-
dicated in Figs. 2 and 6 of the drawings, and
secured thereto by a suitable set pin 148, the
hub being provided with a rock arm 149,
forked at its lower end and adapted to en-
gage the lowermost platen rock frame stay
rods 145, as shown in Fig. 2. A collar 150 is
preferably secured to the rock shaft 146 ad-
jacent the left side plate 142 to hold the platen
rock frame in spaced relation to the main
frame side plates 5 and 6, a spacing collar
150* being inserted between the rock frame
and the side plate 6, as indicated in Fig. 6.
An additional collar 151 is secured to the left
end of the rock shaft 146, outside the side
plate 6, for preventing movement of the shaft
toward the right, as viewed from the front
of the machine. The side plates 142 of the
platen rock frame are preferably provided
with forwardly projecting lugs 152, adapted
to engage a fixed transverse rod 153, mounted
in the main frame plates 5 and 6, for limit-
ing the rearward movement of the platen
under the action of a spring 154, (see Fig. 6)
preferably connected at one end to the lower-
most stay rod 145, the other end extending
toward the front of the machine and being

-will be held by the detent roller 1632
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suitably anchored to one of the fixed trans-
verse rods, previously referred to. The lower
extremities of the platen frame side plates
142 are formed as stop fingers 155, adapted
to cooperate with a fransversely extending
stop rod 156, for limiting the movement of
the platen toward the type segments under
the action of the handle as hereinafter de-
scribed. The stop rod 156 is preferably
adapted to be adjusted up and down by be-
ing mounted in vertical slots 157, as shown
in Figs. 1 and 2, the stop rod being held in
adjusted position by suitable nuts or screws
158. By means of this adjustment, the pres-
sure of the platen against the type 70 of the
type segments may be regulated.

The platen 141 is preferably secured to a
platen shaft 159 by suitable set screws in the
hub 160 of the platen, and the right end of
the platen shaft 159 is provided with the usual
knurled knob or twirler 162 for manual op-
eration of the platen. The hub 161 at the
right end of the platen is preferably provided
with a line space ratchet wheel 163, which
is adapted to cooperate with the nose 164 of
a line space pawl 165 pivoted at 166 to a stud
167 secured to the main frame plate 5, as
shown in Fig. 6 of the drawings. A spring
168 is provided for urging the line space pawl
toward the rear, the spring being connected
to the pawl and to a fixed pin at 169. Move-
ment of the line space pawl 165 toward the
rear is limited by a forwardly projecting
finger 170, which is adapted to engage the
stop rod 153, as indicated in Fig. 24. A
detent roller 163* is mounted on the end of
a lever 1635 and adapted to resiliently engage
the teeth of the line space ratchet 163, a spring
163¢ being connected between the lever and
a pin in the platen frame plate 142.

The arrangement just described is such
that, when the platen rock frame is moved
forward, the end 164 of the line space pawl
165 will be brought into contact with the
ratchet wheel 163 and moved down to the po-
sition shown in Fig. 25, so that upon the re-
turn stroke of the handle, as the platen rock
frame moves back to normal position, the
platen will be rotated one line space, but just
before the platen rock frame reaches normal
position, the pawl 165 will be withdrawn from
the ratchet wheel by the engagement of the
finger 170 with the rod 153, and the platen
The
normal position of the parts is illustrated in
Fig. 24. ’

Paper feed and guide mechanisms are pro-
vided for the platen 141 and these may be of
any desired construction. In the present in-
stance, a deflector plate or apron and paper
guide 171 is secured by screws 172 to the stay
rod 144, immediately below the platen, (see
Figs. 2 and 6) and extends in a semi-circular
loop 178 around the front of the platen. The
guide plate is preferably cut out at 174, some

70

80

80

100

105

110

120

—

25

bt

a0




16

20

3¢

[~
$1%

46

45

(-]
O

b5

80

5 frame 184

- 1,811,840

distance below the printing line, to leave
space for the type segments to reach the plat-
en, or the paper thereon, for the printing op-
eration. '%he ends 175 of the narrow strips
of the paper guide, on each side of the print.
ing line, are preferably bent upwar
Eass through holes 176 in a paper-tearing-off

lade 177, which is secured to the uppermost
stay rod 143 by ears 178 substantrally as
shown in Figs.'2 and 24. The tearing-off
blade 177 is held in proper position by lugs
179, at the ends thereof, entering suitable
holes in the platen frame plates 142, as shown
in Fig. 24. The deflector plate 171, toward
the front of the platen, is provided with elon-
gated openings at 180, through which metal
feed rollers 181 are adapted to contact with
the surface of the platen or with the paper
thereon. The feed rollers 181 are preferably
provided with knurled faces, and are freely
rotatable upon a transversely extending shaft
182, the ends of which are loosely supported
in forwardly projecting arms 183 OF a feed
roller rock frame 184, pivotally mounted on

5 the stay rod 144 substantiallﬁ as shown in Fig.

2. A spring 185 is coiled about the stay rod
144 and arranged so that one end engages a
notch 186 in the feed roller shaft 182, as will
be seen in Fig. 24, while the other end en a2ges
the depending edge of the guide plate lgl, as
will be seen in Figs. 2 and 6 of the drawings.
In this manner, the feed rollers 181 are resil-
lently held for feeding engagement with the
platen and, preferably, the feed roller rock
is provided with rearwardly and
upwardly extending finger pieces 187 , Which
may be moved inward for releasing the feed
rollers from the platen when it is desired to
adjust the paper. :

"The platen 141 is preferably narrow, so as
to accommodate merely a narrow strip or rib-
bon of paper, adapted to be drawn from a roll
188, (see Fig. 25). The roll is removably
mounted upon shaft 189 provided with annu.
lar grooves 190 at the ends thereof, which
are adapted to engage slots 191 in a paper roil
bracket 192. The paper roll bracket is pref-
erably secured to the rear lower edge of the
cover casing 8 by suitable screws 193, as
shown in Figs. 2 and 25. The slots 191 in the
paper roll bracket 192 preferably extend up-
ward and rearward at a relatively sharp an-
gle, so as to facilitate gravity feed to keep
the roll of paper in contact with the friction
roller 194, rotatably mounted in forwardly
projecting extensions 195 of the roll holder
bracket 192, as indicated in Figs. 25 and 26
of the drawings. This arrangement enables
the paper to be readily drawn from the roll
188, upward and over the deflector plate 171,
the tension on the paper strip being regulated
by the pressure of the roll of baper against
the friction roller 194. -

The roller 194 is preferably placed close to

the rock shaft 146 on which the platen rock

and -

11

frame is mounted. The paper always runs
from the roller 194 to the platen so that the
relation of the paper to the platen remains
the same without regard to tEe diameter of
the roll of paper.

The paper, therefore, will be fed under uni--.
form conditions at all times; and by placing

the roller 194 close to the pivotal axis of the
rock frame no material slack-will be develop-
ed in the paper strip between the platen and
the roller because of the oscillations of the
rock frame. Any slight slack developed will
be taken up by the feeding of .the paper
around the platen. , : .
Control ‘mechanism.—The handle 196,
which is adapted to operate the machine after
keys have been set m the keyboard or for
taking the total, is preferably provided with
a boss-like hub 197, removably attached to the
end of the main shaft 68 by means of a screw
198 passing through a hole in the hub boss
197, the screw being threaded into the end of
the shaft 68, substantially as indicated in
Fig. 7. The right end of the main shaft 68 is
rovided with a collar 199, secured thereto
Y a pin 200, the outer end of the collar
being cut away to form a tongue (see
Figs. 1 and 7)
a transverse slot on the handle hub boss 197,
to insure the rotation of the shaft €8 when
the handle 196 is operated. The collar 199 is
preferably adapted to form the hub of a cam
disc 201, secured thereto and adapted to be
rotated by the handle. The cam dise 201 is
provided with an arcuate slot at 202, (see Fig,
1) adapted to cooperate with a laterally pro-
jecting stud 203, secured in the side frame
plate 5, the stud and slot being adapted to
limit the forward and return throw of the
handle. * Preferably, the return stroke of the
handle is cushioned by securing a leather pad
204 to the back side of the cam dise 201, in
position to engage the stud 203, substantially
as indicated in Fig. 1 of the drawings. The
peripheral edge of the cam dise 201 is pro-
vided with a cam at 205, adapted to cooperate
with a friction roller 206, mounted on the up-
per end of a lever 207 pivoted at 208, to a rock
arm 209, secured to the end of the rock shaft
121, upon which the accumulator rock frame
110 is mounted, as previously described. The
forward end 210 of the rock arm 209 is pro-
vided with a laterally projecting stud or pin
211, projecting through a slotted opening 212
in the side frame plate 5. The inner end of
the stud 211 passes through a hole in the end
of the right side bar 110 of the accumulator
rock frame and is secured thereto by a nut
213a, substantially as shown in F ig. 7, thereby
tying the accumulator rock frame to the rock
arm 209, so that any movement of the latter
will be transmitted to the rock frame. A
spring 214, secured to the stud 211 and to the

relatively fixed transverse rod 91, as indi-

adapted to cooperate with
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cated in Figs. 7 and 9, is adapted to normally
hold the register wheel pinions 108 in mesh
with the adding sector racks 107. By the
construction just described, it will be seen
that when the handle is drawn forward, the
cam 205 will engage the friction roller 206
and move the rock arm 209 downward, and
when the roller passes onte the dwell portion
915 of the cam disc, the latter will maintain
the register wheels out of mesh until the end
of the forward stroke of the handle. The
friction roller lever 207 is provided with a
rearwardly projecting stop lug 216 engaging
a pin 217, mounted on the rock arm 209, and
918¢ extending from the pin 217 to
a pin 218, secured to the lever 207, 1s adapted
to hold -the friction roller lever in the posi-
tion shown in Fig. 1, with the lug 216 in con-
tact with the pin 217. It will be seen, how-
ever, that the line of thrust between the fric-
tion roller 206 and the pivot 208 of the lever
is such that as soon as the cam disc 201—215
starts on its return movement, the friction
roller 206 will be pushed to the left (as seen
in Fig. 1) beyond the line of thrust and, un-
der the action of the spring 214, the accumu-
lator rock frame will be snapped back into
normal position, and the register wheels 108
will again mesh with the adding sector racks.
Ordinarily, the frictional engagement be-
tween the roller 206 and the dwell edge 215
of the cam dise is sufficient to insure tripping
of the lever 207 and moving the roller beyond
the line of thrust, but in order to insure this

5 action, the dwell edge 215 is preferably pro-

vided with a notch 219, which will offer suffi-
cient resistance to the friction roller to carry
it beyond the line of center and permit the
restoration of the register wheels as previ-
ously described.

The cam disc 201 is cut away at its rear
portion and provided with a rearwardly pro-
jecting arm 220, carrying a friction roller
991 adapated to engage the laterally pro-
jecting pin 51 on the trip lever 50 of the rock
bail 46, previously described as being adapt-
ed to rock the bail 44 and release the keys
by forward movement of the latch strips 28.
Tt will be noted that on the forward stroke
of the handle, the friction roller 221 will
engage the pin 51 and trip the arm 50 with-
out actuating the rock bail 44 to release the
keys, but on the return stroke of the handle,
the pin 51 will be engaged by the roller 221
and the two bails 46 and 44 will be locked
together, and the latter will be moved to
release the keys. The roller 221 continuing
on the return stroke will pass under the pin
51 to the position shown in Fipﬁ 1 of the
drawings, thereby permitting the restora-
tion of the latch bail 44, under the action
of the latch strip springs 43, as previously
described. _

The cam disc 201 is also utilized for op-

5 erating the platen rock frame for moving it
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toward and from the type segments in the
printing operation. For this purpose, a link
or pitman 222 is pivotally mounted on a stud
293 carried by the cam disc 201, forward of
its-axis of rotation on the main or handle
shaft 68, as indicated in Fig. 1, the link ex-
tending downward and rearward at an angle,
such that a toggle action will be secured
between the pivot 223 and the link when the
handle is at the forward end of its stroke,
as shown in Fig. 28 of the drawings. The
rear end of the pitman or link 222 is pro-
vided with a laterally and inwardly pro-
jecting stud 224, preferably mounted for
slight_adjustment and secured in place by
a lock nut 225. The inwardly projecting
stud 224 is adapted to normally ride in an
elongated notch or open slot 226 in the lower
extremity of a crank arm 227, secured to the
outer end of the platen frame rock shaft
146, the arrangement being such that there
is a certain amount of lost motion during the
first part of the forward stroke of the handle,
before the stud 224 will engage the rear end
of the open slot 226 and rock the platen
toward the printing point. The toggle ac-
tion near the end of the forward stroke,
as the pivot brings the pitman to dead cen-
ter, will force the platen against the type
segments for pressure printing the numbers
thereon that are brought to the printing
line. The amount of pressure required for
printing varies with the number of segments
to be printed from, and the adjustment of
the stud 224 is adapted to be made accord-
ing to the pressure required. It has been
previously pointed out, however, that, in
order to limit the movement of the platen
against the type segments, the lower ex-
tremities 155 of the platen rock frame are
adapted to engage the transversely extending
stop rod 156 (see Fig. 2} to thereby prevent
excessive pressure when only a few type seg-
ments are to be printed from. The link
or pitman 222 is preferably held in proper
relation with the open slot 226 in the crank
arm 297, by a vertically slotted bracket plate
998 secured to the side of the erank arm 227,
substantially as indicated in Figs. 1 and 7
of the drawings, the slot being elongated
’{_o zf{llow upward movement of the end of the
ink.

Tt is frequently desirable in machines of
this type to operate the machine without
printing the numbers, and this is usually ef-
fected by providing a special mechanism op-
erated or controlled by a non-print key. In
the present instance it will be seen that, if
the stud 224 on the end of the pitman or link
999 is lifted out of the open slot 226, the
rock arm 227 will not be operated on the for-
ward stroke of the handle and, hence, the
platen will not be moved forward for print-
ing. Therefore, the stud 224, at its inner
end, is provided with a pin 229 (Fig. 7)

70

80

85

90

100

110

115

120

130



1,811,840

' projecting through an opening in the side

10

15

20

25

30

35

40

45

50

55

plate 5 to engage the upper edge of the rear
end of a lever 230, pivoted at 231, substan-
tially as shown in Fig, 29, The lever 230 is
located just inside the right frame plate 5
of the machine and the forward end 232
thereof is offset so as to lie outside of the
frame plate, which is provided with an open-
ing 233 at this point, as indicated in Fig. 1.
The forward end 232 of the lever is provided
with- an outwardly projecting stud or pin
234, passing through an_elongated slot or
opening 235 in the lower end of a non-print
key 2386, which extends upward through a
slit in a laterally projecting shelf-like plate

-or bracket 237, secured to the side frame

plate 5, substantially parallel to the keyboard
as will be seen in Fig. 1. Preferably the pin

234 is floatingly mounted in the slot 235, by -

means of two springs 238 and 239, each con-
nected to the pin 234, the lower spring 238
being connected at 240 to the lower end'of the
key, while the upper spring 239 is connected
at 241, whith the shelf 237, as indicated in
Fig. 29. This connection is desirable because
of the resistance at the rear end of the lever
230 when attempting to lift the stud 224
before operating the handle. The rear end
of the lever 230 is provided with an arcuate
edge at 242 to permit the stud 224 on the end
of the link 222 to slide over the notch 226
during the handle operation, when the for-
ward end 232 of the lever is pulled down by
the spring 238, after depressing the key 236.
The key 236 is preferably provided with a
notch 243, adapted to engage the shelf plate
2387 when the key is depressed to hold the
key in depressed position.

This arrangement enables the key 236 to
be depressed and latched down before the
handle is started, the lower'spring 238 being

extended thereby, and as soon as the handle:

is started, the lever 230—282 will be drawn
down to the position shown in Fig. 29, there-
by lifting the stud 224, so that it will ride
over the end of the open slot 226 without mov-
ing the platen rock -arm 227. .

For taking the total and clearing the ma-
chine, special mechanisms are provided,
which, in the present improvement, are much
simpler than in prior machines. During
normal operation of the machine for addi-
tion, the friction roller 206 is adapted to
stand in the position shown in Fig. 1, so as to
be engaged by the cam 205 to move the reg-

- ister wheels out of engagement with the add-

6o

AR

ing sectors on the forward stroke of the han-
dle; and when the friction roller lever 207
is tripped on the return stroke of the handle,
the register wheels will be again brought into
mesh with the adding sectors to accumulate
the number to be added on the return stroke.
It will be seen that normally the register
wheels are in mesh with the adding sectors,
as shown in Fig. 2, and, therefore, in taking

the total, all that is necessary is to retain
them in this position on the forward stroke
of the handle, thereby positioning the respec-
tive adding sectors according to the digits
representing the total on the register wheels.
For this purpose a combined total and clear-
ing lever 244 is pivotally mounted on a stud
245 projecting from-the right frame plate
5. Preferably a double acting spring - 246,
extending radially of the pivot stud 245, is
connected between a pin 247 on the lever 244
and a fixed pin 248 on the frame plate 5.
The spring 246 will hold the total clearing
lever 244 in and restore it to the position rep-
resented in Fig. 1, which is the normal idﬁ)e
or inoperative position, the lever being adapt-
ed for movement counter-clockwise and clock-

- wise, as hereinafter explained. A total key

lever 249 is preferably pivoted on a stud 250

to the side frame plate 5, and is provided.

with an open slot at 251 engaging a pin 252
projecting from the side of the total clear-
ing lever 244, as indicated in Fig. 1. A fin-
ger button 253 is provided for moving the
upper end of the total key lever 249 toward
the rear, thereby operating the total clearing
lever 244 counter-clockwise. The lower ex.
tremity of the total clearing lever 244 is pref-
erably provided with an arm 254 adapted to
cooperate with a pin 255, extending mmward
from the lower end of the friction roller lever

207, previously described as mounted on the

rock arm 209 of the accumulator rock frame.
The total clearing lever arm 254 is adapted
to engage the pin 255 when the total key 253
is moved rearward, (see Fig. 32) .thereby
moving the friction roller 206 out of the feld
of the cam 205. Thus, when the handle is
operated, as shown in Fig. 34, after the total
key 253 has been operated, the register wheels
will remain in mesh with the adding sectors
on the forward stroke of the handle, thereby
permitting the triggers 114 (Fig. 33) to en-
gage the flat sides of the noses 115 of the car-
rying levers and locate the type segments ac-
cording to the total represented on the accu-
mulators. Tt has been previously pointed
out that during the return stroke of the han-
dle, in normal addition, the register wheels
are in mesh with the adding sectors, and this
will be true after the forward stroke in the
total operation thus far described; therefore,
the total will remain on the register wheels
at the end of the return stroke of the handle,
thereby giving what is called a sub-total.

In order to clear the register wheels, after
a fotal has been obtained, it is necessary to
provide means for moving the register wheels
out of mesh with the adding sectors on the
return stroke of the handle.” For this pur-
pose the total clearing lever 244 is adapted
to be rocked in the opposite direction, that is,
clockwise, on the return stroke of the handle.
In order to accomplish this, a trip lever 256
is pivotally mounted on a stud 257 projecting
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outward from the side of the frame plate 5,
the lever being held normally in the position
shown in Fig. 1, by means of a radial double
acting spring 258 connected to the tail of
the lever and to the lower end 259 of a clear-
ing key 260. The stud 257 is adapted to be
engaged by a depending stop-projection 244*
upon the lever 244 to limit the counter-clock-
wise movement of said lever. The upper end
of the clearing key 260 is slidably mounted
in the shelf-like plate 237, previously referred
to as supporting the non-add key 236, while
the lower end thereof is preferably pivoted,
at 261, to the front end of a lever 262, pivot-
ally mounted on the main handle shaft 68, as
shown in Fig. 7 of the drawings, a bridge
bracket 263 being secured thereto to provide
for a wide bearing on the shaft 68. The rear
end of the lever 262 is bent inward at right
angles, as shown at 264, in Fig. 7, and the
end of this portion is bent rearward, parallel
to the type segments and lies adjacent the
units segment. This final rear end of the
lever is pointed at 265 (see Fig. 1) to form a
dash (—), which is adapted to be printed on
the paper at the side of the total when the
clearing key 260 is depressed. The clearing
key is provided with a notch at 268, adapted
to engage the edge of the plate 287, to thereby
hold the key in depressed position. A spring
267, extending from the pin 261 to the shell
plate 287, is adapted to restore the key 260
to normal position and move the character

_end 265 thereof out of printing position.

A stud 268 projecting from the side of the
cam disc 201 is adapted to pass the rear end
of the trip lever 256 when the latter is in the
position shown in Fig. 1, but when the clear-
ing key 260 is depressed as indicated in Fig.
35, the stud 268 will engage the tapering end
269 of the trip lever, on the forward stroke
of the handle, and merely push it out of the
way. The spring 258, however, will flip the
point 269 of the trip lever back into the path
of the stud 268, as soon as the latter has
passed, so that upon the return stroke of the
handle, as shown in Fig. 38, the stud 268 will
engage the other side of the lever 256 and
swing it up into engagement with a pin or
stud 270, projecting from the total clearing
lever 244, and, as the handle continues on the
return stroke, the total clearing lever 244 will
be moved clockwise, as viewed in Fig. 38.
The lower extremity of the total lever 244 is
provided with a cam surface at 271, adapted
to engage the stud 211 and move the accumu-
lator rock frame downward to disengage the
register wheels from the adding sectors, so
that, during the return stroke of the handle,
the register wheels will not be rotated. It
will thus be seen that by combining the opera-

tion of the total key 253 and the clearing key

260, the register wheels will remain in mesh
with the aading sectors during the forward
stroke of the handle, so as to turn all of the
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register wheels back to zero and print the
total, but, upon the return stroke of the
handle, the trip lever 256 will come into
action and, by withdrawing the register
wheels from the adding sectors, the clearing
operation is effected, thus leaving the regis-
ter wheels in zero position. One particularly
novel feature in connection with this mecha-
nism is that, if the clearing key 260 is de-
pressed during a normal operation, the trip
lever 256 will come into action, as previously
described, and the accumulator rock frame
will be moved downward to disengage the
register wheels from the adding sectors on
the return stroke of the handle, so that the
number set up in the keyboard will be printed
but not added or accumulated on the register
wheels. Thus in the clearing key, and with-
out any additional mechanism, I have pro-
vided a “non-add” key, which may be used as
such when required.

In prior machines of this type, various
more or less complicated mechanisms or inter-
locking devices are required to prevent mal-
operation, but in my improvement, few, if
any, of such devices are required. Xor in-
stance, it will be understood that no keys
should be depressed in the keyboard when
the total is to be taken; therefore, the upper
extremity of the total clearing lever 244 is
provided with a cam edge at 272 adapted to
engage the stud 67, previously described as
projecting from the rock bail 44, so that the
fatter will be moved toward the front of the
machine to release any keys that may be de-
pressed, while performing the necessary
operation of lifting the stop levers 87 from in
front of the detents 71 so that the adding
units are free to move forward. The cam
edge 272 is brought into operation when the
total key 253 is moved rearward to take a
total, as indicated in Fig. 35 of the drawings.
Thus no special interlocking mechanism 1is
required to prevent mal-operation of the keys.

The total clearing lever 244 is preferably
provided with two studs or pins 273 and 274,
spaced apart as indicated by dotted lines, in
Fig. 1, so that, when the handle is operated,
an arcuate locking plate 275, secured to the
ingide face of the cam plate 201, will pass
between the pins and prevent operation of
the total clearing lever 244. By this mecha-
nism mal-operation of the total key is avoid-
ed. The pins 273 and 274 are of such diam-
eter that, when the total key 253 is depressed,
as shown in TFig. 35, the pin 273 will ride
on the inner face of the locking plate 275 and
prevent restoration of the total key until the
end of the forward stroke of the handle, when
its function is completed. If, as previously
pointed out, the clearing key has also been
depressed, as shown in Fig. 35, then the total
clearing lever 244 will be rocked clockwise,
on the return stroke of the handle, by the
stud 268, and the locking pin 274 will ride
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on the duter face of the lockin; plate 275, as

| . indicated in Fig. 88, thereby holding the total
-« clearing lever 244, after positioning by trip

5

10

Pt

lever 256, so as to prevent reengagement of
the register wheels with the adding sectors
until the end of the return stroke of the
handle. It will be noted that the locking
plate 275 enters behind the pin 274 just before
the stud 268 passes off the tip 269 of the trip
lever 256. R s

" The total clearing lever 244 is provided
with a forwardly projecting arm 276, from
which a pin 277 extends outward, as indicated

| . in Figs. 35 and 38, the pin being adapted to

engage the stem of the clearing key 260 when
the total clearing lever 244 is rocked clock-
wise, as will be the case when the key 260 is
depressed, to thereby release the notch 266,

..and permit the key to be restored to normal

20

ition by its spring 267, as indicated in
Fig.38. ~ »

The total clearing lever 244 is also provided

with a depending finger 278 (106) which, as -

. .shown in Fig. 85, is adapted, when the total

25

'key 253 is operated, to pass over, that is, clear

the ear 105 on the upper end of the arm 104,
previously referred to as carried by the uni-
versal bail 101, which lies in front of the for-

. ward ends 97 of the adding sector links 84,

30

as will be seen in Figs. 1 and 2. If, however,
any of the adding sectors have been permitted
to move the extra unit space for transfer of
the tens, that is, clockwise as viewed in Fig.

- 1 of the drawings, the bail 101 will be moved

35

rearward to bring the ear 105 into the path
of the finger 278, thereby preventing opera-
tion of the total key 258 until an idle stroke

- of the handle has restored the links 84 to
. normal position. By this means, an erro--
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neous total is prevented. ,

‘When the ear 105 is in the path of the fin-
ger 278—106 the total clearing lever 244 will
have a limited movement in response to the
operation of the clearing key 249. . This
movement of .the total clearing key will be
sufficient to bring the locking pin 273 into

the path of the locking flange 275 of the cam

disc 201 thereby preventing the forward
stroke of the handle and locking the entire
handle-operated mechanism. - '

The control mechanisms thus far deseribed
are located or operated from the right side
of the machine and the mechanism located

on the left side of the machine will now be

described. - As will be seen in Fig. 4, the left
end of the main handle shaft 68 is provided
with a segmental cam plate 279, provided
with a hub 280, secured to the shaft 68 by a
pin 281. The cam plate 279 is provided with
a cam slot 282 of irregular shape, extending
from the outer periphery, where it is pro-
vided with a dwell at 283, inward toward the
axis-of the shaft 68, where it is provided with
a dwell at 284. The cam slot 282 is adapted

65 to cooperate with a roller 285, mounted on
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the end of a crank arm 286 extending from a -

stud shaft 287. The latter is rotatabl
mounted in a bearing boss 288 (see Fig. 7{
secured to and projecting from the inner wall
of the main frame plate 6. The crank arm

. 286 is preferably provided with an inwardly

projecting stud 289, indicated by dotted lines
just below the roller in Fig. 4, which projects
through an arcuate slot 290 in the frame side
plate 6. A pair of connecting links 291 are
pivotally connected with the end of the stud
289, ag.indicated in Figs. 7 and 43, the links

extendixg rearward and having their other:

ends pivotally connected to a stud 292 car-
ried by and projecting from an arm 293, form-
ing part of a universal rock bail 294 or adding
unit pick-up bail." The pick-up bail 294, as

70

80

will be seen in Figs. 2, 7, and 16, is rotatably

mounted on the main shaft 68, and is nor-
mally located in front of the main shaft in
position to cooperate with noses or stop edges
295, carried by and formed as part of the type
segment discs 69, which, as previously point-
ed out, form the drive elements of the adding
units. When the handle is operated, the cam
roller 285 will be moved upward toward the
center of the shaft 68 by following the cam
slot 282, as indicated in Figs. 40 to 42, there-
by moving the universal pick-up bail 294
counter-clockwise, as viewed in Fig. 2. This
will permit the adding sectors to move for-
ward, differentially, according to the number
set up on the keyboard, and when the handle
returns the bail 294 will pick up the respec-
tive adding units by engaging the noses 295
and restore the driving elements to normal
};Zsition against the action of their springs

Tt will be understood that the throw of the
universal pick-up bail 294 should be accu-
rately determined. for, on the forward stroke
of the handle, the bail should move far
enough to permit the adding unit driving ele-
ments 69 to move the full nine units or spaces
and also, upon its return movement, to bring
the driving elements back far enough for the
key actuated stop levers 87 to drop in behind

the stop noses 71. In order to insure accu-’

rate adjustment of the positions of the pick-
up bail 294, both in its normal (return throw)
position and at the end of its forward throw,

~the two links 291 are preferably employed,

which, in the present instance, are made L-
shaped, as indicated in Fig. 43, so that the
short arms thereof may be bent forward or

backward, to vary the distance between the.

centers 289 and 292. To facilitate the adjust-
ment, the holes in one end of the links 291

are elongated, substantially as indicated at’

296. It will thus be seen that one link 291
may be bent to locate the position of the uni-
versal bail 294 in its normal position, and the
other bent so as to limit or locate 1t at the
end of its forward throw. Thisis an import-
ant feature of my improvement, for it elimi-
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nates and does not require accurate manufac-
turing operations. An accurate limit for the
forward throw of the pick-up bail 294 is de-
sirable, for the bail, which moves in arcuate
slots 79* back of the racks 107, is adapted to
engage the adding sectors 79, at the bottom

normal position, if any of them have moved
forward, as indicated in Fig. 17, for trans-
fer of the tems. This accurate positioning
of the adding sectors 79 is required in order
to move the ﬁngers 120, at the lower extremi-
ties thereof, back far enough to permit the
ears 119 on the carrying levers 116 to drop
down in front of the fingers when the carry-
ing levers are released and restored to normal
position, as indicated in Fig. 14.

In order to insure the full forward throw
of the pick-up bail 294, to move the adding
sectors 79 the full predetermined limit, as just
described, it has been found desirable to pro-
vide a positive driving member for moving
the bail at the end of the forward stroke.
This driving member preferably comprises
a thin sheet metal spiral finger 297, carried
by a hub 298 which is secured, by means of
a pin 299 (see Fig. 7), to the main handle
shaft 68, the end of the finger 297 being
adapted, at the end of the forward stroke of
the handle, to engage the stud 292, substan-
tially as shown in Fig. 43, and positively
move the pick-up rock bail 294 the full limif
required. The spiral arrangement of the fin-
ger 297 provides for a resilient engagement
between the finger and the stud 292 so as to
avoid injury to the parts, particularly as a
positive stop is provided for limiting the
forward throw of the pick-up bail 204. This
positive stop for limiting the forward throw
of the pick-up bail 294 comprises a finger 300,
extending radially (see Fig. 43) of an arm
301, rotatable with the pick-up bail upon the
main handle shaft 68 and having its opposite
end mounted upon the stud 292 previously re-
ferred to as extending laterally from the arm
293 of the pick-up bail 204. In this manner,
the stop arm 300 is movable with the pick-
up bail and is adapted to limit its movement
on the forward stroke of the handle by engag-
ing a fixed stay rod, preferably, the rearmost
of the rods 91, which, as previously pointed
out, support the stop slides 86 of the adding
sectors, (see Fig. 2). The arm 301 is pref-
erably bifurcated and provided with a sec-
ond radially projecting finger 302 which car-
ries the laterally projecting stud or pin 63,
(see Fig. 15) previously described as adapted
to engage the depending arm 62 of the lock-
ing bail 60, for holding the latter out of en-
gagement with the notches 59 in the key
latch strips 28. Xt will thus be seen that when

" the handle is operated on the forward stroke,

the pin 63 will move out of the field of the
rock arm 62, thus permitting the locking bail
60 to drop into the notches 59, as indicated
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in Fig. 14, and the stop finger 300 will en-
gage the transverse rod 91 to limit the for--
ward throw of the pick-up bail 294, the pick-
up bail being positively moved to its ulti-

mate forward throw by means of the resilient 70

_finger 297 as.shown in Fig. 43.
of these slots, (Fig. 14) and restore them to

The cam disc 279, which, as previously
pointed out, is provided with the slotted cam
982, is provided, on about one fourth of its
circamference, with double. faced ratchet
teeth at 803 adapted to cooperate with a dou-
ble acting pawl 804, pivoted to the side plate
6 on a stud 305, and resiliently held for move-
ment in either direction from a central posi-
tion by means of-a radial spring 806, extend-
ing from the tail of the pawl to a fixed pin .
307. This simple mechanism provides the
usual full stroke device, which compels the
operator to make the full forward stroke of
the handle, after the latter has been started
and carried forward far enough for the pawl
304 to engage the ratchet teeth 303. On the
return stroke, the pawl 804 will be reversed in
its position of thrust, and will engage the
teeth 808 to prevent forward operation of the
handle until the full return stroke is com-
pleted.

Tor returning the handle, the cam plate 279
is preferably provided with a laterally pro-
jecting stud 308 (see Figs. 8 and 4) to the
outer end of which a cord or cable 309 is se-
cured by means of an anchor tip 310, pivotal-
1y held on the stud and secured to the end
of the cable, substantially as indicated in
Fig. 4. The cable extends toward ‘the rear
of the machine and passes over a puiley 211,
rotatably mounted on a stud 812 projecting
laterally from the main side frame plate 6.
The other end of the cable 809 is provided
with an anchor tip 313, which is secured to
one end of an extension spring 814, the other
end of the latter being secured to a pin or
stud 815, projecting laterally from the side
frame plate 6, near the front end thereof.
By this means, it will be seen that T am en-
abled to use a long helical spring, which will
give a substantially uniform pull on the
handle mechanism to return the handle and
associated parts to normal position after the
forward stroke thereof. It is obvious, how- 115
ever, that in my improved construction,
where the stroke of the handle is approxi-
mately 135°, the pull of the cord or cable 309,
at the end of the forward stroke of the handle,
as shown in Fig. 42, would be so nearly on 120
the line of dead center that it might be 1nef-
fective in properly returning the parts to
normal position. Therefore, to equalize the
pull, a notched stud 816 is preferably mount-
ed on the cam disc 279, at approximately 128
135° from the pin 308, in order to pick up
the cord or cable 309 and thereby change the
leverage so that the pull of the spring, at the
beginning of the return stroke of the handle,
will be more effective and at a suitable 130
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radius from the center of the main shaft 68.

In machines of this type, it is desirable to
provide a governor for regulating the speed
of operation of the control mechanism, par-
ticularly on the return stroke, when the op-
eration is effected by the main handle spring.
For this purpose, my improvement embodies

& simple governor, which comprises a gear
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segment 317 secured to the side of the cam
disc 279 by mounting it on the stud 308, pre-
viously referred to, and on a stud 318, the
latter being provided with a threaded end
and a nut 319 (see Fig. 8) for securing the
gear segment 317 in position on the cam disc
279. The gear segment 317 is adapted to en-
gage a pinion 320, rotatably mounted on a
stud 321, projecting laterally from the frame
side plate 6, as indicated in Figs. 4 and 8 of
the drawings.. The pinion 320 is secured to
a brake drum 822, which carries a brake band
323, secured at one end to a pin 324, project-
ing inward from a relatively heavy fly wheel
825, the latter being independently rotatable
upon the outer end of the pinion stud 321.
The brake band 828 extends around the brake
drum 322 and, near its free end, is secured to
a spring 326 the end of which 1is attached to

the stud or pin 324, to which the fixed end of

the brake band 323 is secured, substantially
as shown in Fig. 5 of the drawings. By this
arrangement, it will be seen that on the for-
ward stroke of the handle, the action of the
brake drum 822 on the brake band 323 will be
such as to tend to stretch the spring 326, there-
by relieving the clutching action, but on the
return stroke, the direction of motion of the
pinion 320 will be reversed and the friction

.pull of the brake drum 322 on the band 323

will be added to the pull of the spring 826
and thereby increase the frictional drive im-
parted to the fly wheel 325 to govern the re-
turn stroke of the handle accordingly.
Printing the zeros—In my improved ma-
chine, it is found desirable to make no pro-
vigion for automatic printing of the zeros to
the right of a number set up in the keyboard,
except by depression of zero keys, which are
provideg for this purpose. In prior ma-
chines, where the zeros are printed auto-
matically, an exceedingly complicated mech-
anism is sometimes required to carry out the
printing of the zeros to the right of a num-
ber set up.and, in order to simplify my ma-
chine; no such mechanism is provided. In
the well known 10-key type of adding and
listing machine, it is ‘well known that zeros
to the right of a number must be set up by
the operator, in order to place the number in
proper denomination. Therefore, when so

desired, the zeros can be set up on the key-
board on my machine, although they are not
rqulired for correct totaling of the numbers
to be added. . T

When the zero keys are depressed the stop
fingers 21 are in position:to block any move-

17

ment of the stop slides 86 and the adding sec-

tors. The detent dogs 72 will be lifted, how-
ever, and the type segments will be moved for-

ward one space by the springs 82 and 74 to

bring the zeros on the type segments into
printing position. This movement of the
type segments. is permitted by the pin and
slot connection 80—81 between the type seg-
ments and the adding sectors 79, and takes
place when the handle is rotated in the usual
manner for the adding and printing opera-
tion. ' :

I have, however, provided for printing the
zeros in the units and tens plaees, which are
ordinarily allotted to cents, and for this rea-
son, the zeros in these denominations prefer-
ably should be printed. By thus providing
for printing the zeros in the cents column, the
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zeros in these denominations will be printed

at every stroke of the handle, if no numersl:
“keys are depressed, and this means is utilized

85

for indicating an idle stroke of the handle by .=

printing two zeros on the strip of paper. The
‘printing of the zeros in the cents column is

provided for in my machine by cutting the
stop edges of the lugs 71, on the units and tens
driving elements 69, back by means of notches

90

327, as indicated in Figs. 32 and 33, thereby -

permitting the units and tens type segments
to advance a unit distance each time the han-
dle is operated, before engaging the ears 72
on the ends of the stop levers 37. This ad-
vance movement of the type segments 69—70,
independently of the adding sectors 79, will
be permitted by the pin and slot connections
therebetween and under the action of the
transfer springs 82 and driving springs 74,
which as previously pointed out, tend to move
the driving element type segments 69-—70
forward relative to the adding sectors 79, the
unit space required for transfer of the tens,
upon the release of the driving elements 69
by miovement of the pick-up bail 294, as indi-
cated in Fig. 33. Obviously, arrangements
can be made for printing all the zeros, but, in
my improvement, it is preferable to allow for
this zero movement only in connection with
the type segments for if such movement were
permitted for all the zeros, the zeros to the
left of the numbers added would be printed.

It will be understood that the units adding
sector 79 is never required to effect the trans-
fer of the tens and for all practical purposes
the spring 82 could be eliminated from the
units adding unit. Furthermore, it will be

seen that no carrying lever 116 is provided

for the units adding sector.
this reason the rock
with a dead end notch 328, for engaging the
nose 120 of the units adding sector, substan-
tially as indicated in Fig. 7 of the drawings.

Ribbon mechanism~—To provide a satis-
factory ribbon mechanismm for machines of
this type is a difficult problem, particularly as
the space is limited and it is desirable to pro-
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vide not only for the satisfactory feeding of
the ribbon, but also to provide for the auto-
matic reverse of the feed, which will not re-
quire any attention on the part of the oper-
ator. Therefore, in my improved machine,
I have provided a particularly novel and
simple rihbon mechanism, which comprises a
bracket 829, mounted on the rear downward-
ly inclined portion of the cover casing 8 and
se.ared thereto by suitable screws 330, as in-
dicated in Fig. 4 of the drawings. The
bracket 329 is provided with an upwardly
extending side bar 331, provided with 2 later-
ally projecting rod or stud 332, forming the
axle for a pair of ribbon spools 333 and 334,
which are held in place thereon by suitably
spaced sealing clips (not shown) and a screw
335 in the end of the axle rod 332, cooperai-
ing with a washer 336. The ribbon spools
333 and 334 are spaced apart on the axle 332
and mounted therebstween is a ribbon feed
dog-rocker 337 (see Figs. 44 {0 49) provided
with a laterally projecting rock-arm 838.
The rock arm 338 is provided with an ear
339 adapted to be engaged by a pin or stud
340, projecting from the left platen rock
frame plate 142, substantially as shown in
Figs. 8, 4 and 6 of the drawings. An up-
wardly projecting ear 341 on the dog rocker
is provided with two feed dogs 342 and 343,
pivotally mounted thereon, on a stud 344, the
feed dogs being adapled to cooperate with
ratchet teeth 845, formed on the peripheries
of adjacent spool flanges of the ribbon spools
353 and 834, as indicated in Figs. 4, 44 and
47 of the drawings. The dog rocker 337 is
provided with another outwardly projecting
arm 346, provided with a hole 847 in the end
thereof, in which a spring 348 is secured.
The opposite end of the spring 348 is prefer-
ably secured to a laterally projecting lug 349
»n the base of the bracket 328, as indicated in
igs. 44 and 47. The dog rocker spring 348
is adapted to restore the dog rocker to nor-
mal position, after it has been moved or
rocked by engagement of the pin 840 on the
platen frame with the dog rocker ear 839.
The dog rocker 337 is further provided with
a downwardly projecting stop finger 850
adapted to engage a transverse rod 351 to
thereby limit the return movement of the
dog rocker under the action of the spring 348.
The dogs 342 and 343 are adapted to be urged
toward the ratchet teeth 345 of the respective
ribbon spools by means of springs 352 con-
nected to the respective dogs and to the dog
rocker 837, in the hole 847, as indicated in
Fig. 46.

Detent dogs 853 are pivotally mounted at
354 in the ears of a small bracket 355, secured
to the main ribbon supporting bracket 329,
as indicated in Fig. 44, the detents being
formed by laterally projecting pins 856,
adapted to cooperate with the ratchet teeth

5 345, of the respective ribbon spools 333 and
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334. Obviously, in feeding the ribbon in one
direction or the other, only one of the feed
pawls 342 or 343 will be in operation at a time
and the ribbon spool not being so fed should
be left free for independent rotation as the
ribbon is fed by the action of the feed dog
of the other spool. Therefore, the detent
dogs 353 are provided with overhanging ends
357 adapted to lie above the laterally bent
ends 358 of the respective dogs 842 and 848, so
that when the dogs are lifted out of opera-
tive relation to the corresponding ribbon
spools, the detents 353 associated therewith
will also be lifted out of the field of the
ratchet teeth 345, substantially as shown in
Fig. 47. The detent dogs 353 are preferably
resiliently held in cooperative relation with
the feed dogs and ratchet teeth of the respec-
tive ribbon spools by means of suitable
springs 359. :

In order to provide means for holding one
of the other of the ribbon feed dogs 342—3843
out of operative engagement with its corre-
sponding ribbon spool, & pair of cam plates
360 and 361 are preferably mounted upon the
axle 332, one on each side of the dog rocker
337, as indicated in separated perspective in
Fig. 49. The cam plate 360 is provided with
a cam followed by a dwell at 862, cooperating
with the bent end 358 of the feed dog 842,
while the cam plate 861 is provided with 2 cam
and dwell at 863 for cooperation with the bent
end 358 of the feed dog 343, substantially as
shown in perspective in Fig. 49. The two
cam plates 360 and 361 are rigidly secured
together by a tie rod 364, so that when one
cam plate is moved by means of an outwardly
projecting finger piece 865, formed as part
thereof, the other will also be moved, and the
arrangement is such that when the cam 368 is
moved under its dog, the other cam 362 will
be moved out from under its dog, thereby per-
mitting the Iatter to operate in the ratchet
teeth 845 of its ribbon spool, for feeding action
of the ribbon, when the dog rocker 837 is op-
erated. Obviously, the cam plates 360 and
361 should rock with the dog rocker 337, in
order to maintain the respective dogs 842 and
343 in the respective operative or inoperative
positions required for feeding the ribbon and,
therefore, a detent, operating between the cam
plates and the dog rocker 337, is preferably
provided and may consist of a spring pressed
pin 366 in the dog rocker 337, cooperating
with two positioning holes 3662, preferably lo-
cated in the cam plate 360. hen the cam
plates are in the position shown in Figs. 45
and 48, the cam 362 is under the end 358 of
the pawl 342 and it as well as its correspond-
ing detent dog 356 are held out of cooperative
relation with the ratchet teeth 845 of the rib-
bon spool 833. When the cam plates are shift-
ed to the position shown in Fig. 47, the cam
363 will engage the end 358 of the pawl 343
and hold the latter and its corresponding de-
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tent dog out of operative relation to the ratch-

_et teeth 345 of the upper spool 334, and the

ribbon will be fed or wound onto the spool
333. The feeding action of the dog rocker
337 always takes place upon the return move-
ment of the platen rock frame, under the ac-
tion of the dog rocker spring 348, the return
movement of the dog rocker being limited b
engagement of the finger 350 with the shaft
351. ' ' o -

An automatic ribbon reverse is an exceed-
ingly desirable feature, in machines of this
character, for' the machine may be operated
indefinitely without requiring the operator
to watch the ribbon and reverse the feed there-
of when necessary. Therefore, in connection
with my improved ribbon feed mechanism, I
have provided an automatic reverse, which

comprises means for automatically shifting

the cam plates 360 and 361, under the feeding
action of the dog rocker, when the latter is
operated by the platen rock frame. For this
purpose, ribbon following fingers 367 are piv-
otally mounted on the shaft 351, and the
springs 359, previously referred to as con-
nected with the detent dogs 353, are prefer-
ably secured to pins 368 in the hubs of the
following fingers, substantially as shown in
Fig. 45, so as to resiliently hold the respec-
tive following fingers in contact with the rib-
bon on the ribbon spools. In this manner,
the following fingers 367 are adapted to move

inward and outward as the ribbon on the re- -

spective spools decreases or increases in diam-

eter, and this motion of the following fin-.

gers is utilized for moving dogs 369 and 870
respectively, which are provided with oppo-

‘sitely extending ears 371 and 872. The cam

plates 860 and 361 are provided with operat-
Ing fingers 874 and 373 respectively adapted
to cooperate with the ears 371 and 372, when
the latter are thrown into the paths thereof
by movement toward the center of the spools
of the associated following fingers 367. As
will be seen in Fig. 49, the cam operating fin-
ger 373 is provided with a squared end, adapt-
ed to cooperate with the ear 871, while the cam
finger 874 is provided with a hook end or
notch 3875 adapted to cooperate with the un-
derside of the ear 372, when the latter is

. thrown outward into its path.

1

It will be recalled that the cam plates 360
and 361, carrying the respective operating
fingers 874 and 373, are adapted to be rocked
with the dog rocker 337, each time the latter

is operated by the pin 340 on the platen rock -
frame.

Hence, when the parts are in the
position shown in Fig. 47, with the ear 371
moved outward so as to lie under the end of
the operating finger 873, the parts are in posi-
tion to reverse the feed when the rock arm
3388 is operated by the pin 340. When this

. occurs, the dog rocker 337 will be moved
-downward substantially as shown in Fig. 48,

but the cam plates 860 and 361 will be pre-

vented from moving therewith by the engage-
ment of the operating finger 373 with the dog
ear 371; thus the cam plates will be shifted
and the cam 362 will be brought into the
position shown in Fig. 48 to.lift the feed

dog 342, thereby preventing feed of the cor-
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responding ribbon spool, while the cam 361
will be withdrawn from support of the dog -

343 and the latter, under the pull of its spring
352, will be brought into feeding relation
with the corresponding ratchet teeth 345 of
its ‘ribbon spool, as indicated in Fig. 46.
When the following finger 367 of the spool
333 reaches the position shown in Fig. 47,
that is, when the spool becomes nearly empty,
the corresponding dog 370 will be moved out-
ward to bring its ear 372 into the notch 875
of the operating finger 374 carried by the
cam plate 360 so that, upon the return move-
mient of the dog rocker 337 from the position
shown in Fig. 48, the spring 348 will restore
the dog rocker to normal position, shown in
Fig. 47, but the dog ear 372 will hold the
cam plates 360 and 861 from movement with
the dog rocker, thereby shifting the relative
position: therebetween and placing the cam
363 under the end of the dog 343, thus lift-
ing the latter, and its cooperating detent dog
353, out of cooperative relation with the cor-
responding ratchet teeth 345 of the spool 334,
to thereby again reverse the feed.

The ribbon 876 is preferably carried from
the respective ribbon spools over a ribbon
guide 377, which is mounted, by means of ears
378, on the rear downwardly slanting portion
of the cover casing 8 substantially as shown
in Fig. 2, the ears 878 being located in de-
pressions 379 in the cover plate on the hori-
zontal edge of the opening 11 therein. The
ribbon guide 377 is secured to the casing 8 by
suitable screws 380, so as to lie in a plane
parallel to the printing line of the type seg-
ments 70. The ribbon 376 is adapted to pass
through slots 381 and over right angled re-
versing edges 382, so that the ri%)bon will pass
from one spool to the other and lie in parallel
bands extending from the spools over the
ribbon guide, the lower band of the ribbon

passing over the printing line, so that it is:

adapted to be between the type and the paper
when the platen is moved forward in the
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printing operation. The upper ribbon spool

334 of the ribbon mechanism is preferably
provided .with a small knob 383 (see Figs.
4 and 6) for manually winding the ribbon,
when it is necessary to do so, for instance,
in taking out an old ribbon and putting in a
new one. 2 '

Operation—The operation of the various.
mechanisms has been indicated in the descrip- -

tion thereof, but it will be desirable to review
briefly the general operation of the machine.

Ad?litz’on’.—In normal addition on the ma-
chine, the keys 19 are depressed in the key-

board according to the digits in the different
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adding sector racks 107.

20

|
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denominations and, if zeros appear in the
number and it is desired that they should be
brinted on the list, the correspondin% Zero
}{eys should be depressed. Setting the re-
spective keys will move the latch strips 28

‘toward the front of the machine and the set

keys will be latched down thereby. The latch
strips so moved will not return fully to nor-
mal position, thereby holding the associated
stop levers 37 out of the paths of the detent
lugs 71 of the respective adding umnits. The
keyboard is what is called a “flexible” key-
board, and, therefore, if a key has been
wrongly depressed in any column, the mere
depression of the proper key will automati-
cally release the wrongly depressed key, so
that under the action of its spring 38, it will
be restored to normal position.

After the number has been set up on the
keyboard as described, the handle 196 is
operated, thereby rotating the main handle
shaft 68 and the associated control mecha-
nisms. The first effect of operating the han-
dle, for normal addition, is that the cam 205
on the cam plate 201 will engage the friction
roller 206 and, as shown in Fig. 28, on the
forward stroke of the handle, move the ac-
cumulator unit downward and hold the reg-
ister wheel pinions 108 out of mesh with the
Thereafter the
pick-up bail 294 is moved to the position
shown in Fig. 14, thereby permitting differ-
ential movement of the respective adding
units, according to the keys depressed. In
this movement of the adding units under the
pull of the driving springs 74, the stop slides
86 will move forward until the correspond-
ing stops 87—95—96 engage the lower or tail
ends 20—21 of the keys, to thereby position
the type segments and adding sectors to cor-
respond with the numbers set up in the key-
board. During this operation, the driving
springs 74 are operative to move all the ele-
ments of the adding units, while the transfer

i springs 82 will cause a relative movement be-

tween the driving elements 69 and the adding
sectors 79, to the extent of the unit space per-
mitted by the pin and slof connections 80—381.
Toward the end of the forward stroke, as
shown in Figs. 14, 25 and 28, the platen will
be brought into printing engagement with
the positioned type segments 70, by the tog-
gle action of the link or pitman 222, which,
through the crank arm 227, rocks the platen
rock frame 142, as previously described.
The pressure of the platen against the type
segments will be limited by the engagement
of the depending finger 155 with the stop
rod 156, as shown in Fig. 14,

The platen rock frame, in its movement to
the printing point, that is, from the position
shown in Fig. 2, to the position shown in
Fig. 14, is adapted, by means of the stud 340,
to operate the ribbon feed . dog rocker
337—339, moving it downward to the posi-
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tion shown in Fig. 48, so that, upon the re-
turn stroke of the handle, when the platen is
restored to normal position, the spring 348
will operate the ribbon mechanism for feed
thereof. ,

On the forward stroke of the handle, the
pick-up bail 294 is moved forward as de-
scribed, by means of the cam slot in the cam
plate 279 on the left side of the machine,
engaging the roller 285 (Figs. 40 and 41)
and moving the crank arm 286 inward. The
latter, through the links 291, will rock the
pick-up bail, as indicated in Figs. 42 and 43,
and, at the end of the forward stroke of the
handle, the resilient finger 297, by engaging
the stud 292, will positively position the
pick-up bail at the limit of its forward move-
ment, as determined by the engagement of
the stop finger 300 with the rod 91. During

this final movement of the pick-up bail, any

of the adding sectors 79 that may have been
left in the position shown in Fig. 17, after
transfer of the tens, will be moved back, as
indicated in Fig. 14, so that the ears 119 of
the carrying levers 116 may drop down inm
front of the detent fingers 120, thus restor-
ing the transfer mechanism for the next
transfer of the tens. :

Upon the return stroke of the handle, the
first step is to move the friction roller lever
207 over to the left, as shown in Fig. 30,
thereby permitting the accumulator unit 110
to snap back to normal position, under the
action of its spring 214. This places the reg-
ister wheel pinions 108 again in mesh with
the adding sector racks 107 for accumulation
of the total. The pick-up bail 294, by the re-
turn movement of the cam plate 279 from the
position shown in Fig. 42, will engage the
noses 295 of the driving elements 69, and
restore the adding units to normal position,
as represented In Hig. 2, except as to adding
sectors released for transfer of the tens. On
the return stroke of the handle, the roller 221,
on the cam disc 201, will, near the end of the
stroke, engage the pin 51, as indicaied in
Fig. 81, and rock the universal bail 44 for-
ward, to move the latch strips 28 and release
any keys set in the keyboard.

The transfer of the tens is effected by the
triggers 114, engaging the noses 115 (see Fig.
19) of the carrying levers 116, to the left of
the respective register wheels accumulating
more than nine, and moving them down to the
position shown in Fig. 17, thereby lifting the
ears 119 out of the field of the corresponding
detent fingers 120. If the adding unit to the
left is in normal position, that is, no number
has been set up in that column of keys, the
spring 82 will immediately move the adding
sector 79 to the position shown in Fig. 17,
thereby moving the corresponding register
wheel an additional unit distance for the
transfer of the tens. If, however, the corre-
sponding adding unit has been ac}lvanced, as
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indicated in Fig. 14, it will be necessary to
hold the carrying lever 116 in its actuated po-
sition until the corresponding adding unit Eas
been returned to normal position, to thereby
permit the adding sector 79 to assume the
transfer position shown in Fig. 17. For this
purpose, the latch pawls 127 are provided for
latching the carrying levers 116 in actuated
position and will retain them in this position
until the next operation of the handle. On

_the succeeding operation of the handle, the.

accumulator unit is again withdrawn from
cooperation with the adding sectors and the
latches 127 will be lifted to release the carry-
ing levers, by engagement of the latch pawls

“with the fixed bar or rod 133, substantially
“as shown in Fig. 14. '

Repeat—When it is desired to add the
same number repeatedly, the repeat lever
52'is operated by the finger piece 58 and
moved rearward to the position shown in
Fig. 36, thereby lifting the pin 51 out of the
field of the roller 221, so that, upon the return
stroke of the handle, the rock bail 44 will not
be operated to release the keys, During the
repeat operation, or in fact on any operation
of the handle, the locking bail 60 will drop |
into the notches 59 of the latch strips 28, as
shown in Fig. 14, thereby preventing the de-
pression of keys in the keyboard, as well as
preventing release of any  depressed keys:

- The locking bail 60, as previously described,

35

will be lifted out of locking position, as shown

in Fig. 15, by the pin 63 on the arm 302 en-

gaging the lower end of the rock arm 62.
When the repeat operation is completed,

- the keys will be still in depressed position,,
“unless the repeat lever 52 has been released
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prior to the last handle operation. Ifthekeys
still remain depressed, they may be released
by a forward pull of the repeat key 58, which
will first release the bail 46 and then engage
the ear 57 and rock the releasing bail 44 for-
ward, to move the latch strips 28 and release

.the keys. Thus, in one operation, the pin 51

can be restored tonormal adding position and
the keys released in the keyboard. Obvious-
ly, by a forward pull of the repeat key 58,
when in the position shown in Fiﬁ' 2, any
number erroneously set up in the keyboard
can be released before operation of the handle.
Sub-total.—For securing a sub-total, the
total key 253 is moved rearward, as indicated -
in Fig. 82 of the drawings, and held in this po-
sition while starting the operating handle
forward, but, it will be remembered that the
total should not be taken until after.an idle
stroke of the handle, for, as previously point-
ed out, if any of the adding sectors 79 are in
the position shown in Fig. 17, which they
will occupy after the transfer of the tens, the
ear 105 on the bail 101 (see Fig. 1) will be
moved rearward into the path ofg he depend-
ing finger 278, thereby preventing operation
of the total key 253. However, by an idle

oy
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stroke of the handle, the adding sectors 79

will be restored to the position shown in Fig.
18, which is obviously necessary to avoid any
error in taking the total. ' When the total key
is depressed, as shown in Fig. 82, the edge

272 on the total clearing lever 244 will en-
gage the stud 67 and by rocking the bail 44

will release any set keys and lift the stop
levers 37 so that all the adding units are free
to advance when the handle is operated. At
the same time the finger 254, at the lower ex-
tremity of the total clearing lever 244, will en-
gage the pin 255 and move the friction roller
206, on the lever 207, out of the path of the
cam 205, so that when the cam plate 201 is
moved forward by operation of the handle,

the register wheel pinions 108 will remain in,

mesh with the adding sector racks 107, so
as to rotate the register wheels backward un-

til, as shown in Fig. 33, the triggers 114 en-'
gage the flat faces 'of the noses 115 of the

carrying levers 116. At the same time, the
printing segments 70 will be positioned ac-
cording to the total accumulated in the reg-
ister wheels and, at the end of the forward
stroke of the handle, the platen will be forced
against the type segments to print the total.
* Upon-the return stroke of the handle, the
register wheels will remain in engagement
with the adding sectors and, hence, the reg-
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ister wheels will be rotated forward in the .

same manner as for addition, thus restor-

Ing the number previously accumulated,

after printing the sub-total. ' _
Olearing—1In order to clear the accumu-

lators, the clearing key 260 is depressed and -

latched down as shown in Fig. 85, while, at
the same time, operating the total key 253.
Under these conditions, the operation of the
mechanism, on the forward stroke of the
handle, will be identical with that just de-
scribed in connection with the sub-total,
but, with the clearing key 260 depressed, the
trip lever 256 will be engaged by the pin 268,
on the return stroke of the handle, and as
shown in Fig. 38, the total clearing lever 244
will then be moved clockwise, by engagement
of the lever 256 with the stud 270. This
clockwise movement of the total clearing le-
ver 244 will force the cam edge 271 against
the stud 211 and move the register wheels
out of engagement with the adding sectors,
as indicated in Fig. 39. Since the register
wheels are withdrawn, while the triggers
114 are in zero position, that is, in contact
with the flat sides of the noses 115 of the
carrying levers, the register wheels are
cleared after printing the total.

‘When the total clearing lever 244 is rocked
clockwise by the trip lever 256, the stud 277
is brought into engagement with the key
260, as shown in Fig. 38, and the latter is
moved to release the notch 266 and permit
the restoration of the key to normal posi-
tion, As previously pointed out, the clear-
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ing key 260 will move the lever 262 so that
the character printing end 265 thereof will
be brought into printing line with the type
segments representing the total and print a
dash following the total, thus indicating on
the strip of paper that the clearing operation
has been performed. When the total key
253 is operated either for the sub-total or
the clearing operation, the cam edge 272, at
the upper éxtremity of the total clearing

lever 244, will engage the pin 67, and rock

the bail 44 forward to release any keys that
may be -set in the keyboard and lift all the
stop levers 87 so that all the adding units are
free to be moved by their actuating springs

when the handle is pulled forward. The -

- bail 44 will be held in its forward position
- during the forward stroke of the handle by

20
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the total clearing lever 244 and this lever
will be held in its shifted position, as shown
in Fig. 35, by the locking pin 273 riding on
the inner face of the locking plate 275. This
obviously will prevent the setting of any nu-
meral keys during the forward stroke of the
handle. On the return stroke of the handle
in the clearing operation, as shown in Fig.
38, the total clearing lever 244 will be held
in the position shown, by engagement of the
pin 274 with the outer face of the locking
plate 275. o _
Non-add—In my improved machine, as

, Ereviously pointed out, no special non-add
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ey is required for, if the clearing key 260
is depressed after a number has been set up

on the keyboard, then on the forward stroke.

of the handle the machine will operate in
the usual manner, but, on the return stroke
of the handle the trip lever 256" will be
brought into operation to move the total
clearing lever 244 clockwise, that is, the same
as described for the clearing operation, with
the result that the accumulator unit is moved
downward to withdraw the register wheels
from the adding sectors, thereby preventing
the accumulations of the number set up on
the keyboard. The number, however, will
have been printed in the usual manner unless
the non-print key has been depressed.
Non-print—It is frequently desirable to
eliminate the printing operation and, for
this purpose, a special non-print key 236 has
been provided, which, when depressed, as
shown in Fig. 29, will lift the stud 224, and
the rear end of the pitman 222, so that the
stud will clear the notch or open slot 226
in the lower extremity of the rock arm 227,
thereby preventing rocking movement of the
platen toward the type segments. The po-
sition of the end of the pitman 222, at the
end of the forward stroke of the handle,
when the non-print key is in depressed posi-
tion, is shown in Fig. 29. Obviously, one
advantage of operating the ribbon mecha-
nism by means of the platen rock frame 142,
is that when the non-print key is depressed,
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to cut.out the printing of a number, opera-
tion of the.ribbon mechanism is automati-
cally eliminated at the same time.

ile T have shown and described the pre-
ferred form of my improved portable add-
ing and listing machine, it -will be under-
stood that I do not wish to be limited to the

'sFeciﬁc details shown and described, for,
ob

viously, various modifications in the de-

-tails of construction and various changes

and adaptations in the mechanisms may be
made, for the purpose of further simplify-
ing and reducing the cost of construction or
improving the action, without departing
from the spirit and scope of the invention.

Features of invention shown in the draw-

.ings and description herein but not claimed
‘are claimed in my divisional applications,

Serial No. 208,578, filed July 26, 1927; Se-
rial No. 216,672, filed August 31, 1927; Se-
rial No. 224,616, filed October 7, 1927; Serial
No. 284,100, filed June 9,1928 and Serial No.
421,728, filed January 18, 1930. ‘

What I claim is: :

1. In a key-set adding machine, the combi-
nation with a main shaft on which adding
sectors are rotatably mounted, of a handle
secured to said shaft, a register wheel unit, a
rock arm connected with said register wheel
unit, a spring for normally holding the reg-
ister wheel unit in engagement with the add-
ing sectors, a cam disc rotatable with said
main shaft for moving the register wheel
unit to its disengaged position, a projection
on said disc, a total clearing lever, a pin on
said total lever normally out of the path of
the said projection on the cam dise, a cam-
ming arm on the total lever adapted to en-
gage a pin on said rock arm for moving said
register wheels out of engagement with the
adding sectors, a lug on the total lever to
prevent the-operation of the total clearing le-
ver when any one of the adding sectors is
out of normal position and in its carry-over
position, said latter lug permitting a limited
movement of the total lever to bring the pin

_on the total lever into the path of the projec-

tion on the disc to lock the handle-operated
mechanism against movement; and a clear-
ing key with connections to the total clearing
lever to move said lever to bring the cam-
ming arms into operation when all of the
adding sectors are in their normal positions.

2. The combination of an adding sector, a
register wheel, a rock frame supporting said
register wheel, a spring normally holding
said rock frame with the register wheel in en-
gagement with the adding sector, a rock arm
connected to said rock frame, a handle op-
erated cam disc, a lever pivoted on said rock
arm and carrying a roller, a spring connected
to said lever and to the rock arm normally
holding said lever against a.stop with the
roller in position to %e engaged by the said
cam disc on the forward stroke of the handle
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to force the register wheel out of engagement
with the adding sector without moving the
lever on its pivot; and means to cause the le-
ver to turn on its pivot to swing the roller
out of the path of the cam disc at the begin-
ning of the roturn stroke of the handle to
thereby permit the register wheel to imme-
diately snap back into engagement with the
adding sector, the cam disc being shaped to

permit the pivoted lever to snap back to nor-

mal position on completion of the return
stroke of the handle. ,

3. The combination of an adding sector, a
register wheel, a rock frame supporting said
register wheel, a spring normally holding
said rock frame with the register wheel in en-
gagement with the adding sector, a rock arm
connected to said rock frame, a handle oper-
ated cam disc, a lever pivoted on said rock
arm and carrying a roller, a spring con-
nected to said lever and to the rock arm nor-
mally holding said lever against a stop with
the roller in position to be engaged by the
said cam disc on the forward stroke of the
handle to force the register wheel out of en-

gagement with the adding sector without -

moving the lever on its pivot; means to cause
the lever to turn on its pivot to swing the
roller out of the path of the cam disc at the
beginning of the return stroke of the handle
to thereby. permit the register wheel to im-
mediately snap back into engagement with
the adding sector, the cam disk being shaped
to permit the pivoted lever to snap back to
normal position on completion of the return
stroke of the handle, and a total clearing le-
ver adapted to move said pivoted lever to
swing the said roller out of the path of the
cam disc on the forward stroke of the handle
thereby to permit the register wheel to re-
main in engagement with the adding sector.

4. The combination with a main shaft, an
adding sector, a rock arm connected with a
register wheel unit, a spring normally hold-
ing the register wheel unit in engagement
with the adding sector; a handle operated
cam dise, a lever pivoted on said rock arm
and carrying a roller, a spring connected to
said lever and to the rock arm mnormally
holding said lever against a stop with the
roller 1n position to be engaged by said cam

disc on the forward stroke of the handle to -

force the register wheel unit to inoperative
position, a total clearing lever, a total key

23

pin at the end of the forward stroke of the
handle to permit the total clearing lever to
return to normal position.

5. The combination with a shaft, an add-
ing sector rotatably mounted thereon, a han-
dle connected thereto, a register wheel unit,
driving racks, a rock arm connected to said
unit, a spring normally holding the said unit
in operative position, key-controlled stop le-
vers, a rock bail, a pin on said rock bail, a
lever pivoted on the rock arm and carrying
a voller, a cam disc on the main shaft to
engage the said roller on the forward stroke
of the handle, a total clearing lever provided
with a cam at its upper end to engage the

pin on the rock bail, and with a cam at its

lower end to engage the rock arm, and also
with an arm at its lower end to engage the
lever to swing the roller out of the path of
the cam disc, and further provided with a
stud, a total key for moving the total clear-
ing lever to cause its cam to engage the pin
on the rock bail and its arm to swing the
roller carrying lever, a trip lever normall
inoperative, & pin on the cam disc adapted
to engage the trip lever on the return stroke
of the handle to force the said trip lever
into engagement with the stud on the total
clearing lever, a clearing key "with connec-
tions to the trip lever to set said lever in the
path of the pin on the cam disc.

~ 6. In a key-set adding machine, the com-
bination of a cam disc, a total clearing lever
provided with a cam at its upper end adapted
to release driving racks, amf with a cam at
its lower end to move an accumulator unit to
inoperative position, and with an arm at its
lower end to engage and disable an accumu-

-lator shifting means, and further provided

with a stud, a total key for moving the total
clearing lever to cause the cam at its upper
end to release the driving racks and the arm
at its lower end to disable the accumulator
shifting means during the operative stroke

of the cam disc, settable means operable by

the cam disc on its return stroke to engage
the stud on the total clearing lever and cause
the cam at the lower end thereof to move the
accumulator unit to inoperative position.
In testimony whereof I hereunto affix my

signature. _
GLENN J. BARRETT.

for moving said total clearing lever, an arm

on said total clearing lever to swing the
roller lever on its pivot to inoperative posi-

- tion. when the total key is operated ; an arcu-
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~ate locking plate carried by the cam disc; a

pin on the total clearing lever adapted to
engage the inner side of said locking plate
on the forward stroke of the handle to lock
the total clearing lever in position to hold
the said roller out of the path of the cam
disc, the said arcuate plate being free of said
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