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To all whom it may concern: '
Beitknown thatl, DEKERNIEAJ T. HIETT

a citizen of the Umted States, residing at St

Louis, in the State of Missouri, have mvented

certain new and useful Improvemen ts 1n Cal-
culating-Machines, of which the following IS

a full, cleal and exact specification.
ThIS lnventmn relates to 1mprovement=; in

calculating-machines, and refers more spe-
cifically to 1mpr0vementa in'the accumulator
and carrying mechanisms of a machine of
that type which are used by accountants for
recording and printing numerical items, for
per formmfr mechanical additions of the sums.

of a plumllt} of items and recording and
printing these aggregates or totals, a.nd.fm

‘various other computations, as -will herein-

after more fully appear.

Among the salieut objects of the in Ventlon-
are to prowde an accumulator mechanism

which may be readily adapted to different
forms of machines of this general type and
which may also be mdependently construct-
ed In units, a unit or group for each order of
numerals, therebv enabling machines of dif-
ferent ca paclt_les to be con%trueted by simply
increasing or decreasing the nuimber of such
units; to provide a mechanism of this char-

“acter which is absolutely positive in all of its

movements, so that the possibility of any part
failing to opemte or of any part operating im-

_pmperly by er ratic manipulation is 1educed

to a minimum or entirely obviated; to pro-
vide a construction in which the plmtmg or

recording of the totals is effected without a |

prehmm.a,ry returning of any of the accumu-
lator- mechanism parts, thereby very mate-
rially lessening the possibility of error; to pro-
vide a construetion_and arrangement which
may be more advantageously disposed 1n a
machine of this general character, so as to
afford more and better disposed space for ac-
comimodating other codperating mechanisms;
to provide a construction and arrangement

which is more accessible for inspection, care, .
and convenience of handling generally; to

provide acecumulator elements of distinctly
novel construetion and operation which are

not only positive and accurate in their opera- |

tion, but may also be economically construct-
ed; to provide novel carrying mechanism
which substantially dispenses with the use of

in rear thereof.

\ springs; to provide in a carrying mechanism

mechanism for aut{)matically locking each of

the units which is not operated in any given 55
overation and at the same time automamcally |

carrying those anits which are operated into

‘a locked position at the end of their advance

movement, thereby preventing in a positive
manner iproper operation of the parts; to

provideinan accumulatorand carrying mech-
‘anism means whereby the same is brought

into operative position by the simple depress-

‘ing of a single ‘“total-key,” whereupon the
‘total may be taken by the same operating-
handle which is used in recording the sepa-
‘rate items; to provide a construction in which
‘the totals may be repeated, if desired, as often
‘a8 necessary; to provide a construetmn in

which the same set of printing mechanism is
employed for recording the totals accumu-

Go

79

lated that is employed for printing the sepa- -

rate items and in which the accumulators

are antomatically restored to zero position at

‘the end of each printing operation performed

therewith, and, 1n f‘reneral to provide im-
proved features of construetion and arrange-
ment in mechanisms of the character re-
ferred to.

To these ends the invention consists in the
matters hereinafter described, and more par-

ticularly pointed outin the appended claims,

and the same will be readily understood
from the following description, reference be-
ing had tothe accompanying drawings, form-
ing part thereof, and in which—

Flgrure 1 is a central vertical longitudinal
view taken on line 11 of Fig. 2 and looking
in the direction of the arrows. Kig. 2 is a
horizontal sectional view taken on the indi-
rect line 2 2 of Fig. 1 and looking down-
wardly.
view taken approximately on line 3 3 of Fig.
1, parts, however, being broken away to show
other features in rear “of ‘the main plane of
the section. Fig. 4 is a rear end elevation
with certain pa,rts broken away to more
clearly expose the construetion of other parts
Fig. 5 is a side elevation
with thecasing removed certain of the parts
omitted and certain other' parts shown in

transverse section, showing particularly the
arrangement of the tlmmfr and other codp-
erating levers.

Fig. 6 is a view generally

75

80
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Fig. 3 is a transverse sectional
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similar to Fig. 5, showing the parts in changed
positions, certain parts shown in Fig. o being
omitted and certain other parts shown which
are not shown in said Fig. 5. Fig. 7 is a de-

tail in top plan of the set of impression-le-

vers, type-carriers, and codperating fulerum-
plate and plate-support.

Although the present invention relates
partieularly to the construction and opera-

‘tion of the aceumulator and carrying mech-

anisms of an adding-machine of this general
type, yet nevertheless a ready comprehen-
sion of these features requires an under-
standing of their application to a complete
adding-machine, and the entire machine will
therefore be described herein, the descrip-
tion of those features not constituting parts
of the present invention being made as brief
as consistent with a ready understanding of
the invention.

While I have herein shown and described
a novel setting-up mechanism in which the
determination of the extent of movement of
those rack and gear members which deter-
mine the printing positions of the type-
carriers is novel, yet, as hereinbefore inti-
mated, the novel accumulator and type-car-
rier mechanism forining the subject of the
present invention may be combined with any
other suitable setting-up mechanism and
may be actuated either by a straight rack
moving in rectilinear directions, as in the
instance shown herein, or the accumula-
tors may be actuated by gears or segments
of gears in a manner well understood by
those versed in this particular art. Like-
wise the immpression or printing mechanism
and coOperatinyg features shown herein are
novel and are made the subject of a separate
application filed contemporaneously here-
with, Serial No. 95,343; but it is to be under-
stood that any other suitable printing mech-
anism might be arranged to codperate with
the particular accumulator and mechanisms

forming the subject of the presentinvention.

It may be noted, furthermore, that the ac-
cuamulator and carrying mechanisms shown
and described herein while having a pecul-
iarand true cedperativerelation to each other
may nevertheless be separately adapted to
machines of this general character, or, in
other words, are not necessarily dependent
upon each other, although some kind of a

carrying mechanism 1is an essential part of

the peculiar accumulator mechanism shown
herein, and,vice versa, accumulator elements
of some type must be employed tocarry into
effect the carrying mechanism shown -herein.

‘Referring then to the several figures of the
drawings, 1 designates as a whole a suitable
base-plate having a horizontal top surface
and adapted to rest on anysuitable support,
and upon the rear portion of this base-plate

issecured the main frame structureof the ma-
In the presentinstancea pairof skele-

ton side plates (designated 2) are provided,
one at each side of the machine, these plates |

exact duplicates of each other. At their
lower ends said side frames are made rigid

with the base-plate in any suitable manner—
as, for example, by being provided with feet
portions 3, which are secured or bolted to the
base-plate, while at their upper edges they
are conveniently made rigid with each other
by means of a cross-frame member 4, in the
present instance taking the form of a hori-
zontal plate let into the upper edges of the
side frame members and suitably bolted
thereto. Between and upon said side frame
members are mounted the impression mech-

anism, the accumulator mechanism, the car-

rying mechanism, and the recording-sheet
mechanism, which several features will here-
inafter be more fully described. The base-
plate is extended beyond the forward end of
the side frame members a considerabie dis-
tance, and upon this are mounted the key-
board and setting-up mechanism, which will
first be described in detail. |
Referring more particunlarly to Fig. 1, the
numeral 200 designates each of a series of
plate-like supports mounted to extend longi-
tudinally of the machine, with their planes
vertical and in parallel relation, there being

one of these supports provided for each group

of keys representing an order of numerals.
In the preferred construction shown herein
said supporting members are made rigid with

| each other by means of a pair of tie-rods 201

and 202, inserted through the front and rear
ends thereof, the individual supports being
suitably spaced apart by means of spacing-
sleeves 203, and the outermost ones being se-
cured in position by means of suitable nuts
threaded upon the ends of the tie-rods. Dby
means of this eonstruction the supports, to-
ogether with the parts mounted upon and co-
operating therewith, may be assembled and
placed and removed asasinglestructure. The
key structure as a whole is suitably secured
in position on the base-plate conveniently by
means of bracket-legs 204, formed integrally
with the plate-like supports arranged to rest
directly upon the base and secured to the lat-
ter by means of bolts or serews 20o.
Inasmuch as the several groups of keys and
their supports are identical in structure the
deseription of one will apply to all. |
206 designates each of a series of angular
key-levers, there being nine of these levers
in the series suitably mounted upon the up-
per portion of the support 200, so as to oscil-

Jate in vertical planes, these key-levers .be-

ing forconvenience of structure and arrange-
ment disposed alternately on opposiie sides
of the support and uniformly spaced apart
throughout the length of the latter. Kach
key-lever is provided at its upper end with a
horizontal extension or lug 207, adapted for
engagement by the lower end of a key, as
208, while at its lower end it is likewise pro-
vided with a horizontal lateral extension or
lug 209, certain of which lugs are adapted for

| being arranged in parallel relation and being
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engagement with an-actuating-rod 210.
lugs 209 of the key-levers are successively
longer from the foremost key-lever rear-
wardly and 1n each instance desirably ex-
tend laterally outward in a direction away
from the support upon which the key-iever
18 mounted in order to bring the ends of the
Jugs severally vertically above a series of
connectors, (designated 211.).

As best shown in Fig. 1, the connectors 211
each consists of a bar or plate-like member
arranged with its plane vertical and to ex-
tend longitudinally beneath the correspond-
ing connecting-rod 210 from the front portion
of the key mechanism rearwardly to a point
contiguous to the mechanism contained with-
in the main frame of the machine, each group

.of nine connectors being arranged side by

side, as shown clearly in Fig. 1. The five
connectors, which, are engaged with the five
rearmost keys of the group, are severally pro-
vided at their forward ends with laterally-ex-
tending lugs 212, adapted for engagement
with the several rods 210, while the four re-
maining ones of the group are provided with
upstandlnn' integral lug
are directly enﬂ'aged by the laterally-extend-
ing lugs 209 of the corresponding key-levers,
thereby dispensing with the necessity of con-
neeting-rodsas tothese key-levers.- The con-
nectors are so mounted as to be capable of
an endwise reciprocatory movement and also
a lifting-up movement about a pivotal axis
located near their forward ends, and to this

end each connector-bar is provided at its for-

ward end with a longitudinally-extending slot
214, which embiraces or engages a pivoting

gulde-stud 215, mounted rigidly in the sup- |

port 200, satd stud 215 being in the present

instance arranged to extend through the |
supporting-plate and project at either side

thereof a sufficient distance to support the
several connectors helonging to the group at
the respective sides thereof. At their for-
ward ends each connector is provided with a
shoe-like lower surface 216, which is arranged
to rest and slide upon a plate 217, resting

‘upon the base-plate 1.

To depress any one of the keys of a given
group operates to oscillate its key- lever and
through the action of the latter.to thrust the
corresponding connector bodily rearward.

The bodily-rearward movement of the con-

nector is effected against the tension of a
suitable spring, tending to return the same
to its normal forward limit of movement, said
springs being in the present instance in the
form of coiled contractile springs 218, which
are conveniently adapted to depending lugs

219, formed upon the connectors, and extend !

thence obliquely downwardly and rearwardly
and are connected to suitable stationary sup-
ports 220, in the present instance formed
upon a plate 220*, attached to the supporting-
plate 200. In order to hold any given con-
nector at its forward limit of movement after
1t has been shifted forwardly by the depres-

portions 213, which -

The | sion of a key, I prjdvidé a plate-spring 221,

mounted upon the base-plate beneath the
group of connectors and arranged to extend
obliquely upwardly and rearwardly, so as to
bear at itsfree end against a shoulder or sur-

3.

70

face 222, formed upon each connector, it be-

ing understood that said plate-spring is of a
width equal to the entire width of the group
of connectors, so as to be common to all.
Kach connector is provided at a point a dis-

‘tance forward from the rear end of the plate-

spring equal to the throw or extent of move-

‘ment of the connector with a shoulder 223,

75

80

adapted for engagement with the end of said

spring to hold the connector in projected po-

gition, it being noted that the shoulder 223 is
Jocated slmhtl_y below the normal position of

the free end of the spring, so that as the con-
nector is forced rearwardlv the sprmﬂ* will be
correspondingly depre:ased until it 18 permit-

ted torise into engagement with the shoulder

or noleh 223. .
- Next describing the means whereby the

actuation of any given connector serves to

Q0

place 1t in position to be selected and to be -

made temporarily an operative member of a
positive driving connection, which subse-
quently serves to actuate the printing and
other mechanisms, each connectcr is pro-
vided at ifs rear end with a hook, as 224, the
hooks of the several connectors being ar-

95

ranged to stand in successively lower planes

from the connector which corresponds to the
numeral 1 and which stands the highest to
the connector which corresponds to the nu-
meral 9 and is the lowermost. In the particu-
lar construction shown herein these hooks
are formed upon extensions at the upper
edges of the respective bars and project rear-
wardly, each hook terminating in a down-
turned extension or lip 225. Inasmuch as the
member which serves to engage the several
hooks is in the present instance caused to

travel in an arc the said hooks are shown in

100

105

ITO

the present instance as arranged to stand in

a corresponding are, so that when any given

| connector i8 shifted rearwardly it may be en-
gaged independently of all of the others of

that group. Describing now the particular
mechanism employed for selecting and lift-
ing sald connectors, 226 designates a main
1oek-shaft arranged to extend entirely aCross
the machine and journaled at its respective

‘ends in suitable pillow blocks or Joumals

115

120

(designated as a whole 227 and best seen in
Fig. 2.) Said main shaftisprovidedat a suit-

able point adjacent to each end with a rigid

crank-arm, as 228, said crank-arm being ar-
ranged to ‘extend parallel with each other
and each provided at its outer end with a
rigidstud, as 229, which are severally adapted
to engage 'and actuate two peculiarly shaped
eam-levers (designated asa whole 230,)which

are hkewwe counterparts of each obher and

arranged in parallel relation. The cam-le-
vers 230 extend rearwardly to and are jour-

naled upon pivot-studs 231, mounted upon

[25
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the side frame members in axial alinement
with each other. The loweredges of thefront
end portions of said cam-levers, which are en-
caged and acted upon by the cam-studs and
constitute cams, are of peculiar configura-
tion, the construction being such that when
the studs pass into engagement with said le-
vers they first act upon downwardly and for-
wardly inclined surfaces 231°, thereby 1m-
parting a relatively rapid lifting movement
to the cam-leversuntil the latter have reached
their uppermost limits of movement, aiter
which the studs pass into engagement with
curved cam-surfaces 232, which are so formed
as to extend concentric with the axis of the
main shaft when the cam-ievers have reached
their said uppermost limits of movement, so
that during the further rocking of said main
shaft said cam -levers remain stationary.
Next describing that member which serves
to select or pick up those ones of the several
oroups of connectors which have been actu-
ated or ‘‘set up” for any given operation or
recording of items, this device is in the pres-
ent instance essentially a lifting - bail and
comprises a pair of arms, (designated 233,)
one at eachsideof the machine, as best seen in
Fig. 2, which are pivotally mounted or con-
nected at their forward ends near the front
end of the machine upon sunitable upstand-
ing bracketsorsupports 234, the pivotal axes
of said arms being arrangedin alinement with
each other and concentric with the pivotal
axis of the several connectors. At their rear
ends said bail-arms are rigidly connected by
means of a cross-bar 235, which is suitably
shaped to engage with the connector-hooks
224, being desirably and, as shown in the pres-
ent instance, approximately L -shaped 1n
cross-section and provided at the forward
edge of its lower flange with an upstanding
lip or flange 236, adapted to interlock with
the several connector-hooks to hold the latter
positively from being drawn forwardly or re-
tracted by their respective springs 218 after
they have been lifted out of engagement with

the bolding-spring 221 and before they have

been intentionally released. A driving con-
nection is provided between the cam-arms
230, hereinbefore described, and the bail mem-
ber last described, which consists in the pres-
ent instance of a pair of studs 257, one upon
each bail-arm, arranged to project laterally
outward from the latter and engaging & COr-
responding slot 238 in the adjacent cam-arm.
The slot and stud form connection described
is adopted to provide for the necessary reia-
tive movement of the parts owing to their
axes of oscillation being located at different
points. |

The main shaft 226 is provided with a han-
dle 2262 outside of the frame of the machine,
whereby it may be oscillated to rock the arms
9228 thereof upwardly and forwardly, as it fol-
lows from the construction described that
when the said main shaft is oscillated the

g

|
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and lift all such connectors as have beer
shifted rearwardly by the operation of a key,
and therefore project beyond their normal
positions, carrying such cennectors upwardly
about their pivotal axis until the lifting-bail
reaches its uppermost limit of movement.
The connectors will therefore be lifted vary-
ing distances, depending upon the normal
plane of their several lifting-hooks, the units-
connectors being lifted a minimum distance
and the other connectors proportionately
oreater distances. In this connection it will
be noted that the normal position of the en-
caging portion of the lifter-bail 235 is below
the normal or lowest position of the lowest
ones of the connectors, and it follows that
upon the return movement of the lifting-bail
to its normal position the connectors will sue-
cossively go into bearing at their lower edges
with the plate 217, and be thus arrested and
freed from engagement with said lifter-bail.
Inasmuch as each connector is shifted rear-
wardly a sufficient distance to carry the in-
ner side of its lip 225 slightly beyond the in-
ner side of the engaging lip 236 of the lift-

ing-bail, it follows that as soon as the con-

nector has been lifted out of engagement with
the holding-spring 221 the connector will be
drawn or retracted slightly and until arrested
by the lip 236, so that upon the return move-
ment of the lifter-bail the holding-spring 221
will not reéngage the shoulder 223 of the con-
nector, and consequently when disengaged
from the lifter-bail will be at once returned
to its normal position under the action of its
retracting-spring 218. |

To next describe the connections whereby
the lifting of the conneectors is made to posi-
tively actuate type-carriers and referring
more particularly to Figs. 1 and 2, 300 desig-
nates a series of pairs of guide-rods mounted

to extend vertically in parallel relation be-

tween the cross-frame member 4 and a cor-
responding space-plate or support 4*, located
at the bottom of the machine and resting upon
the base-plate, there being a pair of these
guide-rods for each group of keys or order of
numerals, and the members of each pair be-
ing conveniently in longitudinal alinement.
Upon each pair of guide-rods is movably
mounted a sliding frame (designated as a
whole 301) consisting in the present instance
of a U-shaped member, the upper and lower
arms 302 and 303 of which are apertured to fit
upon the guide-rods and serve as supports, to
which is connected a rack member 400, while
the vertical portion 305 of said frame serves
to unite said upper and lower members rig-
idly with each other and serves alsoas a sup-
port for a bracket-like extension 306 at the
forward side thereof near the upper end of
the sliding frame. Upon the lower portion of

“each sliding frame 301 is mounted or formed

a transversely-extending yoke or channel
member 307, which in the normal or lower-
most position of said sliding frame stands

cross-bar 235 of the lifting-bail will engage i horizontally opposite the lower portion of the
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rear ends of the group of connectors pertain-
ing to this particular sliding frame. Each
connector is provided at its said rearend with
a knuckle-like extension 308, which is of a ver-
tical width substantially equal to the vertical

width of the channel 309, formed in said yoke

member, and is adapted when the connector
is shifted rearwardly to enter said channel
and form a positive driving connection be-
tween the connector and sliding frame.
Referring more particularly to Fig. 2, it will
be seen that the several brackets 306 of the
several vertically-sliding frames 501 are ex-
tended laterally from their respective frames,
50 as to approach the central portion of the
machine, at which place the carriers are
orouped together as closely as may be in or-
der to record upon a comparatively narrow
strip or ribbon. Said brackets 306 are not

only extended laterally and upwardly, but |

also have their extreme ends extended for-
wardly from the respective carriers, so as o
stand in parallel relation, and are also suit-
ably spaced apart to bring the type-carriers
into proper relation to indicate the proper
periods to distingnish between units, hun-
dreds, thousands, &e. Each bracket serves
as a support upon which is pivotally mounted
a vertically-disposed type-carrier, (severally
designated 310,) each being pivoted toits cor-
responding bracket, as indicated at 511, and
extending thence upwardly in front of and
adjacent to a suitable printing roller or platen
312. Each type-carrier 310 carries a verti-
cally-disposed row of type 313, representing
in the present instance the numerals from
“0”t0 *“9,” inclusive, the numeral ‘““0” being
in the normal position of the carrier opposite
the printing-point. The type are in the pres-
ent instance shown as formed or mounted di-
rectly upon those edges or faces of the car-
riers next to the platen; but it is to be un-
derstocd that the type may be loosely or mov-

‘ably mounted thereon, if preferred. ‘I'ne
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oroup of carriers as a whole is normally held
retracted a slight distance, so as to permit the
inking-ribbon and recording-strip to move

freely across the platen conveniently by

means of a plate-spring 314, made of suffi-
cient width to act upon all of the group ot
carriers and suitably mounted upon a cross-
bar 315. It will be understood that the ex-
treme distance of travel of each vertically-
sliding frame is equal to the length of the ver-
tical row of type when in its type-carrier, or, in
other words, sufficient to carry the carrier
from its normal position upwardly far enough
to bring its lowermost type opposite the print-
ing-point. o |
Next describing the mechanisin whereby
the type-carriers are forced into printing-im-
pression upon the recording-sheet interposed
between said carriers and the platen, and,
referring again to Fig. 1 of the drawings, 316
designates a supporting-bar, in the present
instance taking the form of a rod and ar-

ranged to extend across the central portion.

of the machine a short distance in front of
the type-carriers, the ends of this rod being
supported by a pair of brackets 317, mounted
upon a cross-plate.
are mounted a plurality of impression-levers
318, one for each of the type-carriers, these

impression-levers being provided with trans-

verse slots at points intermediate of their

1 length, which slots embrace the support 316,

o

o
Upon the support 316

75

and being held in suitable alinement with

their respective type-carriers by interven-

ing washers. At their upper ends said im-
pression - levers are carved rearwardly and

terminate in rounded nose - portions 319,

adapted to engage proximate edges of the

80

type-carriers to force the latter rearwardly -

while at their opposite or lower ends said im-

pression-levers are provided with cam-sur-

faces 320, adapted for engagement by a cam

member 321, provided with a series of cam- -

surfaces 322 and in the present instance tak-
ing the form as a whole of a bail.
ing said actuating device more particularly,

it comprises a pair of arms 323, arranged to

Describ-
90

extend in approximalely horizontal direction

rearwardly to and rigidly connected with a

rock - shaft 824, while at their forward or
swinging ends said arms are connected by

935

means of a transverse bar or bail member

325, upon the outer or forward face of which

are mounted or formed eam-surfaces 322,

hereinbefore referred to. In the particular
instance shown herein these cam -surfaces

consist of a series of inclined steps which are

arranged in successively lower planes from

the other, so that said cam-surfaces act suc-
cessively or consecutively upon the latter,
each step or cam-surface being inelined for-
wardly and downwardly, so that as the bail

100

one side of the series of impression-leversto -

I<§

rises the lower ends of the impression-levers

' will be forced outwardly and the upper ends
thereof forced into bearing with the type-car-

riers. Deseribing now the mechanism where-
by said bail is lifted and referring more par-

ticnlarly to Fig. 2,326 designates a toggle-.

arm pivotally mounted at its forward end, as

indicated at 327, upon a suitable bracket lug
or support and arranged to extend longitudi-.
nally and vertically above a crank-arm 325,
rigidly mounted upon the main shaft 226, in -

the present instance adjacent to the arm 223

thereof, remote from the handle end of said

shaft. The erank-arm 328 is provided with

a wrist orstud 329 and is disposed in such an-

‘gular relation to the main shaft that during
the latter part of the movement of sald main
shaft in its forward oseillation said stud will
engage an inclined cam-surface 330, formed
upon the lower edge of said toggle member
(see particularly Fig. 1) and will force said
toggle member upwardly. To the rear end
of the toggle-arm 326 is pivotally connected
' a second toggle member or link 831, which' |
| extends upwardly to and is connected with
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a stud or wrist 332 upon one of the arms 523

of the bail adjacent to the cross- bm 325

thereof.
Inasmuch as it is desirable that only those

type-carriers should be actuated which cor-.

respond to the numbers which have been set

up by the actuation of the keys, means are’

provided wherebv the impression-levers 313
are rendered funectionally inoperative during
each operation except as to such as are nec-
essary to print the required numbers. To
this end I provide & shiftable fulerum mem-
ber,(designated asa whole 333,) which isadapt-
ed to be shifted out of register with those of
the impression-levers which are to remain
_fanctionally inoperative during each opera-
tion,. In the present instance “said fulerum
member takes the form of a plate provided

at 1ts lower side with rearwardly-extending !

ears 334, which are engaged with and slide
upon a rod and support 335, which, as best
shown in IFigs. 1 and 3, is supported at its
ends in suitable brackets: 336, formed inte-
agrally with a cross bar or support 337, which
extends entirely across the machine and is
secured to the front vertical edges of the
side frames. At its upper edge the ful-
crum- plate is provided with a rearwardly-
extending flange 338, the .edge of which is
rounded and forms the  fulerum proper,
against which the impression-levers rest and
upon which they oscillate during their func-
tional operation. Upon iis lower part said
fulerum-plate is also provided with a rear-

wardly or inwardly extending finger-like pro- !

jection 339, and in the normal position of the
latter, which 18 opposite the set of impres-

sion-levers, said finger extends into a position

in transverse alinement with the front edzes
of the vertical portions of the brackets 306,
which carry the several type-carriers. It is
to be noted, however, that..in the normal or
lowermost position of said bracket members
300 the finger 339 stands just above their up-
per ends,
be shifted laterally without engaging said
brackets. When, however, these brackets
are carried upwardly by the upward move-
ment of the sliding frames upon which they
are mounted, th93 will be. carried into the
path of the ﬁngrel 389 and w_lll serve to arrest
the latter, and in case several of these brack-

ets are thus elevated that cne of said brack-

els nearest the left-hand side of the machine
and which has been operated will arrest the
movement of the fulerum-plate toward the
right-hand side of the machine.

“Means are provided for shifting the ful-
crum-plate upon each printing operation of
the machine, such means comprising yield-
able connections which tend te shift the ful-
crum-plate the full extent of its throw or to
a pomblon entirely out of register with the
Impression - levers, but permitting the ful-
crum-plate to be a,lrested by-any of the brack-
ets 306 in the mannerhereinbefore described.

s0 that the fulerum-plate is free to

724,007

| the means for thus shifting the fulerum-plate

comprise a bell -crank lever 340, pivotally
mounted at its angle af the right-hand side
of the machine and approximately in trans-
verse alinement with the fuleranm-plate, so as
to oscillatein a transverse vertical plane, and
yieldingly connected at its upper end with
the fulerum-plate by means of a coiled con-
tractile spring 341. The lower arm 342 of
sald bell-crank lever is arranged to project
inwardly above an operating-lever 343, which
is arranged to rise and act upon said arm 842
during each reciprocation of the main shaft.
To th1s end said-operating-lever 343 is in the
form of a bar which extends forwardly to and
is pivotally mounted apon a bracket 344 (see

| Fig. 2) and is provided at a point intermedi-

ate 1ts length, upon its lower edge, with an 1n-
clined cam-surface 345, adapted to be en-
gaged by a studzor pin-346, mounted upon
the erank-arm 228 at that side of the machine.
The position of the inclined cam-surface 345
relatively to the throw of the crank-arm is
such that the lever 343 will not be actuated
until after all of the type-carriers and the
brackets which carry the latter have been
moved upwardly far enough to carry them
within the path of the finger 5339. In other
words, the movement of the lever 343 occurs
almost at the end of the movement of the
crank - arm 228 in its advance movement.
The result of this construction is that upon
each recording or printing operation of the
machine the fuleram - plate will be with-
drawn or carried:out, of register with all of
those impression-levers-318 which are to the

left of the key of highest order operated,

and when the dmuftmnfr-cmnq 322 are car-
ried upwardly to oscillate the impression-
Ievers those of the latter from behind which
the fulerum-plate has been drawn will sim-

ply swing outwardly on the guide bar orsup-

port 316 by reason of their slotted connection
therewith and wiil not be brought into oper-
ative bearing with the carriers.
that the fulerum-plate 333 may be returned
to 1ts normal position, a slotted actuating-bar
340" 1s pivotally connected with the upper
end of the angle-lever 340, the slot of which
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bar engages a suitable stud 333* upon the ful-

crum-plate and operates to positively return
the fulerum-plate with the return movement
of thelever. A coiledspring 341, connecting
the upper end of the lever 340 with the eross-
frame member 337, operates to return the le-
ver 340 to its normal position. In order to
hold the impression-levers 318 in a normally
retracted positior, each of the latter is pro-
vided with a spring, as 347, snitably secured
to its front side and arranged to bear against
a cross rod or support 348, carried by suit-
able extensions of the brackets 317, herein-
before described as carrying the support 316.
Inasmuch as the springs 347 coéperate with
the hand-bar 321 to thrust forwardly idly
those impression-levers fromin front of which

In the preferred embodiment shown herein { the fulerum-plate-has been withdrawn, it is

I20

125

130




iO

15

20

30

35

40

50

55

6o

724,007 . o 7

necessary to provide for returning said 1m-
pression -levers out of the

ter. This is accemplished by beveling the
edge of the fulerunm-plate, as indicated at 335°
in Fig. 7, so that it rides over the impression-
levers shoe fashion and returns them to their
normal positions during retarn movement of
the fulerum-plate. - 1

In order to adjustably support the upper
portion of the fulerum-plate 333, I desirably

provide a supplemental plate 349, adjastably :
mounted aupon the cross-bar 337 and secured

thereto by means of adjusting-serews 350, the
lower edge of said plate being provided with
an inwardly-extending flange or bead 3851,
which forms a fulerum which rests against
the cross-bar 337, while its upper edge 1s pro-
vided with a somewhat similar bead or bear-

ing-rib 352, which forms the fixed point or |

bearing against which the fulernm - plate
rests. Obviously byadjusting the screws 550
inwardly or outwardly the upper portioun of
the fulerum-plate will be advanced or re-
tracted accordingly and the throw of the im-
pression-levers correspondingly varied.

The particular mechanism whereby the re-
cording-strip is supported and fed around
the roller-platen 312, hereinbefore referred to,
to receive the impression of the type forms
no part of the present invention, but, on the

contrary, forms the subject-matter of a sepa-

rate application filed contemporaneouslyhere-
with, Serial No. 95,345, and will therefore be
but briefly referred to herein. Said mechan-
ism comprises a feed-roller 353, which 1s suit-
ably driven step by step in the usnal manner
and serves to draw forwardly the recording-
strip 854, which passes between said feed-
roller and the impression-roller, the supply
end of the recording strip or sheet being held
by a traveling carriage (designated as awhole

355) and which is mounted to slide forward

upon a pair of gunide-bars 356, suitably sup-
ported in the upper portion of the framework
in horizontal and parallel position.

357 designates the inking-ribbon, the posi-
tion of which is merely indicated and which
may be supported in operative position by
means of any preferred ribbon mechanism.

The accumulator and carrying mechanisms
forming the subject of the present invention
will now be described. .

400 designates a series of racks which to
economize space are mounted in offset rela-
tion one upon each of the sliding frames 301,
so as to move up and down with the latter.

401 designates a transversely - extending
cross-bar mounted to have a limited endwise
or transverse movement, being to this end
provided at each end with longitudinally-ex-
tending slots 402, (see IFig. 3,) which engage
supporting-studs 403 upon the maln side
frames. S

404 designates a second transversely -exX-
tending support or bar rigidly mounted to ex-

tend between the main side frame members in

path of the ful-
crum-plate in the return operation of the lat-

T

l

parallel relation to the support 401. Within
these two supports is mounted a series of ac-
cumulator-shafts 405, one for each of the sev-
eral racks 400, earried by the vertically-slid-
ing frames, these accumulator-shafts being

journaled at their rear ends in the support |

404 in bearing-apertures 406, which are suffi-
ciently elongated or loose to afford a slight
swinging movement of the opposite ends of
the shafts in a lateral direction. The for-
ward ends of the accumulator - shatts are
loosely journaled in the supporting-bar 401
and are provided at their extreme forward

ends with pinions 407, respectively arranged

to mesh with the several racks 400. |
Upon each accumulator-shaft is° mounted
an accumulator proper,(designated 408,) pref-
erably and as herein shown taking the form
of a drum or eylinder, provided with a spi-
rally -arranged series of radially-extending
lugs or projections 409, corresponding 1In
number to the several digits and spaced at
uniform angular distances apart around the
circumference of the drum, with the excep-
tion of one space or interval, which is left
blank and which corresponds with the ¢“0”
in the series of digits.
lators are slidingly mounted upon the accu-
mulator-shafts and have spline-and-feather
interconnections therewith, so as to turn posi-
tively with the accumulator-shafts. Inorder
to insure their movement together back and

forth along the aceumulator-shafts, a confin-

ing-frame is provided, comprising front and
back bars 410 and 411, mounted upon the ac-

cumulator-shafts adjacent to the ends of the

accumulators and united at their ends by
means of integral tie portions 412, as best seen

The several accumu-
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in Fig. 2. The object of so mounting the for-

ward ends of -the accumulator-shafts in the
support 401 that the series of shafts may be
moved bodily and together is in order to
throw the pinions thereof into and out of
mesh simultaneously with their respective
racks, it being understood that during one

JIO

movement of the sliding frame the racks are

engaged with the pinions and advance or ro-
tate the accumulators an angular distance
proportionate to the distance of travel of the
respective sliding racks, while upon the op-

115

posite movement of the latter the pinions are

thrown out of mesh, so as to leave the ac-.

cumulators standing in the several positions

to which they have been rotated. |

12GC

" Describing next the mechanism for auto-

matically and positively shifting the accumu-
lator-shaft pinions into and out of mesh each -

time the main shaft is operated, and referring
more particularly to Figs. 2 and 3, 413 desig-
nates a rock-shaft journaled in vertical posi-
tion to extend between the frame members 4

and 4* and provided at a point intermediate .

its length with a rearwardly-extending rigid
finger or projection 414, which extends be-
tween the forks of a depending bracket 410,

mounted rigidly upon the reciprocatory bar

125
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401. Upon the lower portion of the roek-
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shaft is mounted a second peculiariy-shaped | to rest in holding engagement with the finger

bracket 416, which is adapted to be acted
upon by the extrelne end of a lever417, which
extends from a point opposite the rock-shaft
forwardly to and is pivoted upon the bracket
The lever 417,
as best seen in Kig. 6, is of peculiar shape,
being provided at a point intermediate its
lenﬂ*t‘,h with an upwardly-arched portion 418,
the lower edge of which forms a, e&m-burfaee
The c&m-—surfaee last referred to is adapted
to be engaged by the stud 346, mounted upon
the crank-arm 228.at the right-hand end of
the main shaft and hereinbefore referred to,
and is so shaped as to impart a peculiar and
intermittent movement to the lever £17 duar-
ing the operation of the main shaft. To this
end an approximately horizontally-extending
cam portion 419 is provided at the rear end
of theupwardly-deflected or arch-shaped por-
tion of the lever, which imparts an initial
lifting movement to the lever, and 1mmedi-
ately contiguous to this portion 419 is formed
a cam portion 420, which is concentric with
the axes of the wmain shatt when the lever
has reached the end of its initial movement,
thereby providing for a dwell in the move-
ment of the lever 417 until the stud 346
reaches an inclined cam portion 421, when it
is again lifted a short distance, the cam-stud
finally passing into engagement with a sec-
ond conecentrically-curved portion 422, which
permits the lever to remain stationary dur-
ing the remainder of the advance stroke of
the crank-arm and until the latter has re-
turned to the inclined portion 421. The in-
termittent lifting of the lever 417 is so timed
as 1o bear a definite relatiou to the operation
of other parts of the mechanism, as will here-
inafter appear.

In theoperation of the machine when print-
ing the successive items the pinions of the
a,ccumulatm shaftsare throwninto mesh with
their respective racks at the beginning of the
upward movement of the c¢rank-handle, so
that the accumulators are rotated during the
advance movement of the main shaft. To
accomplish this, the extreme end surface of
the timing-lever 417 is made inclined, as in-
dicated at 423, and the bracket member 416
is provided with upper and lower cam pro-
jections 424 and 425, separated by an interval
or opening 426, which fingers or projections
are adapted to be acted apon by the inclined
cam-shaped end of the timing-lever to oscil-
late the rock-shaft in a direction to throw the
accumulators into mesh against the tension
of aspring 427, tending to normally hold them
in disengaged position. The lower finger 425
of the bracket is somewhat shorter than the
upper finger 424, and the end of the lever nor-
mally standsin position toengage the extreme
end of said lower finger, so that upon the

initial upper movement of the timing-lever

the lower finger will be engaged and the ac-
cumulators thereby thrown into mesh, the

425, and thus 1et{11mnn* t,he racks in mesh dm-
ing ‘the full upper movement of the sliding
frames and connected racks. Upon the sec-
ondary upper movement of the lever 417 the
end thereof passes out of engagement with
the lower finger of the blacket :Lnd into the
recess bebween the upper and lower fingers,
or, in other words, does not engage the de-
pending portion of the upper finger of the

“bracket, and as soon thereafter as the lever

passes out of engagement with the lower
bracket - finger upon its upward movement
the rock-shaft is freed, and the spring, acting

upon the group of accumulators, throws them
Upon the return movement of

out of mesh.
the lever the lower edge of the latter strikes
the downwardly and outwardly inclined up-
per surface 428 of the lower bracket-finger
and is thereby forced over the end of the ﬁn-
oer cam fashion, it being understood that the
level IS of Iebllleﬂb 111atearml so as to be ca-
pable of ‘yielding laterally for this purpose

~and another purpose which will now be ex-

plained. In order to insure the positive re-
turn of the lever to its lowermost position, a
lip 429 is provided at its lower side in posi-
tion to be engaged by the stud 346 as the lat-
ter approaches its limit of downward return
movement. When the total is to be printed,

the operation is accomplished by actuating

the sliding frames through the mediam-of the
accumulators, and in this case the accumau-
lators are held out of mesh during the upward
movement of the sliding frames and racks
and thrown into mesh with the latter upon
the return or downward movement for the
purpose of clearing orreturning the accumu-
lators to theirzero positions. In order to ac-
complish this latter movement, mechanism
is provided as follows:

Referring to Figs. 1 and 5, 430 designates
a total-key, generally similar to the numeral-
keys, arranged at one side of the latter, as
best indicated in Fig. 5, and likewisearranged
to act upon a hell-crank lever 431, pivotally
mounted upon a suitable standard or bracket
432. The end of the lower arm of the lever
431 is pivotally connected with an actuating-
bar 433, which extends longitudinally and
rearwardly to the rear end of the machine, at

which point it is connected with a depending

link 434, rigidly mounted upon a suitable sup-
port 435, which is in tarn pivotally mounted
between the main side frames. At a point
intermediate its length and approximately

| transversely opposite the rock-shaft 413 said

actuating - bar is provided with a wedge-
shaped cam projection 436, which is arranged
to act upon an upstanding arm 437 to force
the same laterally during the forward move-

ment of said actuating-bar or that movement:

produced by depressing the total-key 430.
The arm 437 issecured to or formed as a part
of a transversely-extending bar or rod 438,
which is guided in suitable ways or bearings

dwell of the lever 417 permitting the latter | in the lower part of the main frame and Is
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provided at its opposite end or at thatside of | the accumulator which happens to be extend-*

the machine remote from the actuating-bar

433 with a forwardly-extending arm 439, (see:

Fig. 2,) which terminates in an upstandmfr
portion 440, which extends inside of and ad-
jacent to the free end of thelever417. When
the rod 438 is shifted endwise through the ac-
tion of the cam projection 436, the upstand-
ing arm 440 (see Fig. 6) forces the yielding

end of the lever 417 outwardly far enough to
carry it out of alinement and permit it to pass

the lower bracket-finger 425 during the initial
upward movement of the lever. Upon the
secondary upward movement of the timing-
lever, however, the end of -the same engages
the dependmtr portmn of the npward br acket-
finger and oscillates the rock-shaft so as to

throw the pinions and racksinto mesh, it be- .

ing understood that this secondary movement

occurs just after the completion of the up-
ward movement of the shdmﬂ' frames.
the return movement of the main shaft it is:

to be noted that the timing-lever remains in
1ts uppermost position by reason of its frie-
tional engagement with the bracket - finger
until the cam-stud 346 on the crank-arm en-

gages the lip 429, and thus carries the lever

poaltlvely downward but before this latter
engagement takes place the sliding frames

will have reached their lowermost positions,
and the accumulators have accordingly re-

turned to zero. A description of the mechan-
1sm and operation thereof by which the totals

may be taken from the accumulators by the.

movements last described is now in order.
The normal position of the accumulators

upon their several shafts is that shown in
Fig. 1, 1n which position they are shown at the
Immedi-

Iimit of thelir forward movement.
ately below each accumulator when in its nor-

mal or forward position is mounted a sliding
rack-frame, (designated asa whole441,) which

13 supported to slide longitudinally upon a
guide-bar 442, secured at its ends to trans-
verse bar meinbers 445 and 444, it being under-

- stood that there is one of these rack-fraines

55
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1in Kig. 1.
1ntermesh at its lower part with a rack 449,

for each aceumulator and that they are free
to move independently of each other. Upon

the lower side of each rack-frame is mounted
a rack 445, which i1s arranged to intermesh
with an intermediate segment 446, the sev-
oral intermediate segments being journaled

upon a suitable transverse shaft 447, having
its ends supported in suitable brackets 448,
rising from the base-frame, as best indicated
Each segment is also arranged to

formed or mounted upon the rear side of the
correspondingsliding frame 301, so that move-
ment of the rack-frames 441 is positively
transferred to the respective sliding frames.
Upon each rack-frame 441 at the rear part
thereof is formed or mounted an upstanding
lug 450, which 1s vertically beneath the axis

y of the corresponding accumulator and is
adapted Lo contact with or be engaged by

Upon

scribed.

9

ing vertically downward. 'The position of
the lug 450 is normally just in rear of the rear
end of the accumulator, from which it fol-
lows that when the accuimulators are shifted
rearwardly the several lugs 450 will be en-

gaged and the rack-frames carried rearwardly

a distance exactly proportional to the relative
positions of the several lugs of the aceumu-
lators thus brought into engagement—that is
to say, the lugs upon the accumulators are
spaced apart such distance as to impart move-
menttothe sliding frames,and consequently to
the type-carriers connected therewith,a move-
ment equal to the distance between type-nu-
merals of the carrier, so that if the rearmost
lug of an accumulator is in alinement with
the stud 450 of the sliding rack-frame the

type-carrier will be elevated the full distance

of 1ts throw and accordingly brought into
position to print the numeral ¢¢9.”
seribing the means whereby said aceuamu-

lators are shifted rearwardly for the purpose

described, 451 designates a pair of arms, one

1 at each end of the eonﬁnmn*-fx ame inclosing
1 the accumulators.and rlgldly mounted in par-

allel relation upon a rock-shaft 452, journaled

| transversely in the lower part of the main

frame, conveniently in the lower part of the
brackets 448. Hach arm 451 is provided af
its upper end with a fork or slot 453, which
is arranged to embrace and engage a stud
454, mounted upon the corresponding end of
the confining-frame referred to, so that mo-
tion imparted to the rock-shaft serves to shift
the accumulators positively and uniformly.
In order to actuate said arms 451, one of the
latter is conveniently provided with a for-
wardly-extending wing or finger 455, which
projects forwardly alongside one of the cam-
levers 230, in the present instance that one

-at the remote side of the machine, as seen in

Fig. 1. Upon said cam-lever 230 is mounted
a stud 456, which 1s in position to engage the
lower edge of the wing and force the latter

| upwardly when said cam-lever is oscillated,
| provided the wing 1s shifted into wvertical

alinement with said stud, as now to be de-
Normally the wing 455 stands in a
position out of vertical alinement with the
stud 456, and in order to force it laterallyinto

alinement with the stud at the time a total is.

being taken the same arm 437 which is acted

extended above said cam projection a suffi-
cient distance to engage the outer side of the
wing and force the latter over with said arm.
Movement is imparted to the cam-levers 230
by means of the main crank-shaft aecting

| through the crank-arm 228 and stud 229, as

herembefore fully set forth.
From the foregoing description it will be ob-

vious that the type-carriers will be eaused to
print the numerals which correspond to the
position of the lugs 409 of the respective ac-
cumulators which are in register with the

whicheverone of the spirally-disposed lugs of i lugs of the several rack-frames441 at the time
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the total is taken. It will be obvious, how-
ever, that a transfer or carrying mechanism
must be provided of some kind for codperat-

ing with the accumulators in order that the

latter should be brought into proper position
in order to so correct totals.

Referring more particularly to the rear end

elevation view, Fig. 4, upon the end of each
aceumulator - shaft is rigidly mounted a
ratchet-wheel 500, which ratchet-wheels, it
will be noted, are of such diameter relatively
to the spacing apartof the aceumulator-shafts
that their peripheries are closely contiguous,
Kach
ratchet-wheel is provided with ten teeth or
ratchet-shoulders corresponding to the digits

of each order, and likewise each ratchet-wheel.

is provided with a singlestud, as 501, mount-
ed near the peripheries of the wheels and pro-
jecting outwardly or in a direction parallel
with the axis of theirshafts. Upon the main
frame, above the ratchet-wheels, is secured a
supporting-plate 502, which forms the sup-
nort upon which is mounted the actuating
mechanism now to be described, said plate
being provided in its upper and lower edges
with a series of guide-recesses 503, arranged

in vertically-disposed pairs, a pair of these.

guide - recesses being provided in vertical
alinement with the space between each con-
tiguous pair of ratchet-wheels.” Upon the
plate 502 is also mounted a series of sliding
pawl-supports 504, each consisting of a plate

slightly wider than the width of the guide-

notches and provided at each end with an in-
turned integral lug or guide member, as 505
and 506, engaged with the upper and lower
cuide-recesses. The lugs 505 and 506 are
spaced apart far enough to provide fora lim-
ited vertical reciprocation of the pawl-sup-
porting plates upon the support 502, and the
lower lugs 506 project inwardly beyond the
inner face of the support 502 and are there
severally connected with coiled contractile

springs 507, supported uponlugs508 upon the

inner face of the plate 502 and tending to
normally hold the pawl-supports at their up-
per limits of movement. Upon the outer or
rear face of each pawl-support is pivotally
motnted a push-pawl 502, which is pivoted so
as to oscillate in a transverse plane and is
adapted to act upon the subjacent ratchet-
wheel to step the latter forward when the
pawl-support is depressed in the following
manner: Adjacent to each pawl-support and
at the left-hand side thereof as viewed from
the rear is pivotally mounted a pawl-setting
lever 510, which is arranged to depend at its

lower end into the path of rotation of the
corresponding stud 501 of the ratchet-wheel

vertically beneath the same, while at 1ts op-
posite end it is arranged to extend across
the pawl-supporting plate into position to
engage the paw!l thereon to swing the same

toward the right as viewed from the rear,
in which latter position the end of the pawl
is brought into position to engage and ad-1

'
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vance the ratchet-wheel one tooth when the
pawl is shifted downwardly. The pawls are

' 50 mounted upon their pivotal supports as to

be frictionally held in whatever position they
are left, so that after any given pawl has
been thrust over into position to act upon its
ratchet-wheel by the engagement of the stud
of the ratchet-wheel of next lower order with

| the lower end of the corresponding pawl-shift-

ing lever 510 it will remain in this position
until the next printing operation, as will here-
inafter appear. It will be noted that in the
normal positions of said pawls they stand in
such position as to pass between the adjacent
ratchet-wheels without advancing the latter,
so-that it is only those pawls which have been
set by the action of the pawl-shifting levers
510, as hereinbefore described, which act
upon the corresponding ratchet-wheels. 1t
will be further noted as-to these latter pawls
the rotation of the ratchet-wheel under the
action of the pawl serves to return it to its
normally vertically depending position, So
that upon succeeding operations it will not
actuate the ratchet-wheel unless it has again
been reset. It may also be noted at this
pointthattherelationsof the adjacentratchet-
wheels toeach other are such that when the
pawl reaches its limit of actuating movement
between the latter both adjacent ratchet-
wheels will be positively locked against fur-
ther rotalion, by reason of the fact that the
pawl practically occupies theentirespace oris

inserted wedge fashion between the two. This

is a feature of much importance, inasmuch
as it positively prevents overthrowing of the
ratchet-wheelsand theaccumulators connect-
ed with the same shafts:

Describing now the mechanism whereby
the pawls are actuated, and referring more
particularly to Fig. 1, 511 designates a rock-
bar journaled at its ends in the main side
frames of the machine to extend transversely
across the latter and carrying at one end a
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depending arm or erank 512, upon which is

mounted a wrist or stud 513. 514 designates
an oscillatory arm pivotally mounted at its
lower end as engaged at 515 to a suitable

‘bracket upon the base-plate and provided at

its upper end with a fork or slot 516, opera-
tively engaging the stud 513. 517 designates
an actuating-bar connected with the arm 514
at apoint intermediate the length of thelatter
and extending thence forwardly toa poing ver-
tieallyabovethe mainshaftand providedinits
forward end withalongslot 518, which isoper-
atively engaged with the stud 329 of the crank-
arm 328. The length of the slot 518 13 such
as to afford considerable lost motion, 80 that
the oscillatory arm 514 is drawn forward a
short distance only during the advance move-
ment of the main shaft, and this movement
occurs practically at the end of the sald ad-
vanced movement of the main shaft. The
return movement of the oscillatory arm 1is
likewise imparted just at the end of the re-
turn movement of the main shatt.
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Referring more particularly to plan view
Fig. 2, 519 designates a series of levers—one
for each of the several accumulators—ar-
ranged to extend longitudinally of the ma-
chine and journaled at their forward ends
upon a cross bar or shaft 520, said levers be-
ing conveniently spaced apart, so as to be
held in register with the several Iugs 506 of the
pawl-supports, by means of spacing-sleeves
521. RHach lever at its rear end rests upon
the corresponding inwardly -extending lug
206 of one of the pawl-supports, so as to de-
press the latter when the lever is depressed.
At a point intermediate its length each lever
519 1s provided with a stud 522, and the rock-
bar 511 is provided with a corresponding se-
ries of cam-wings 523, severally adapted to
engage the studs 522 and force downwardly
the levers when the rock-bar is oscillated by
means of the arm 514, as hereinbefore de-
scribed. The cam-wings 523 are disposed in
different angular relation to the axis of the
rock-bar 511, each wing from the right-hand
side or units order toward the opposite side
being behind the preceding one relatively to
the forward direction of movement of the
rock-bar, so that the levers 519 are depressed
consecutively. - The object of this arrange-
ment 1s to Insure a proper carrying from one
accumulator to the next. Forexample, if all
of the accumulators should happen to stand
in position to record the numerals 9’ the
addition of one unit would necessitate the
carrying across the entire series, and by rea-
son ot their consecntive operation this would
be properly accomplished. The shape of the
cam-surfaces 524 of the several wingsissuch
as to Impart a relative rapid downward move-
ment to the levers and to thereafter retain
the latter depressed duringtheentire advance
movement of the rock-bar. Thesprings 507,
acting upon the pawl-supports, obviously re-
turn the levers and hold them in their nor-
mal upper positions.

After the total has been taken the accumu-
lators are thrown into mesh with their re-
spective racks. while the rack-frames are in
the positions occupied during the printing of
the total, and upon the return or downward
movement of the rack-frames the accumula-

tors are therefore returned to zero, as here-

inbefore deseribed. It will be obvious that
this necessitates a reverse rotation of the ac-
cumulators and the ratchet-wheels mounted
upon their respective shafts. In practice it
1s desirable to provide centering-pawls 525,
which are mounted to reciprocate vertically
in suitable bearings 526 and 527 upon the

main frame vertically beneath the respective |

ratchet-wheels and arranged to act upon the
latter to insure the accurate stopping of said
wheels to bring their several lugs 409 in ex-
act alinement with the engaging lugs of the
sliding rack-frames 441.

these centering-pawls during the operation
of clearing or returning the accumulators to
zero, the support 435; upon which the depend- |

i

In order to retract |

14

ing link 434, engaged with the actuating-bar,
which transmits motion from the total-key
dismounted, is in the form of a rock-bar jour-
naled between the main side frames of the
machine, and upon this rock-bar is mounted

a series of fingers 528, which project rear-

70

wardly and engage collar-like projections 529

upon the centering-pawls, hereinbefore re-
ferred to, and operate to depress the latter

75

when the total-key is depressed against the

tension of spiral springs 530, interposed be-
tween sald projections 529 and the lower
guide-supports 527 of said pawls. |
The operation of the machine constructed
as hereinbefore described may be briefly de-
seribed as follows: The recording sheet or

strip being in printing position, the operator

proceeds to set up the first item to be recorded
by depressing keys to correspond numerically
with the item to be recorded, it being noted
that the ‘0" of any item will be printed auto-
matically without the manipulation of any
key. The depression of any key operates to
shift rearward that one of the connectors con-
nected therewith, which connector will be au-

tomatically engaged and held by the spring-

detent 221 in said position. Should the op-
erator make any error in setting up the item
or for any other reason desire to change the
numbers before printing, the depression of
another key belonging to the same order or
group of connectors will not onlyset forward
the correct connector,but willatthesame time
antomatically release the previously - oper-
ated connector and allow it to return to its
normal position. Having thus set up the
item, the operator next turns the main shaft
by means of the crank-handle, whereupon the
following operationsoccur: Theinitial move-
ment of the main shaft, acting through that
one of the crank-arms 228 which acts upon
the lever 417, operates the latter to rock the
rock-shaft 413 in the manner hereinbefore
fully described, and thus throws the accu-
mulator-pinions into mesh with the several
racks of the type-carrying frames 301, it De-

ing noted that this operation of throwing into

gear 1S completed before the studs 229 of the
crank-shafts 223 engage ‘the cam-levers 230.

The further movement of the crank-arms 228, .
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acting upon the said ecam-levers 230, impart

a relatively rapid movement to the latter,
which in turn lift the lifting-bail 235, and the
latter picks up or engages all of the connec-
tors which have been placed in said posi-
tion.  T'he several connectors, by reason of
their engagement with the corresponding

type-carrying frames, operate to lift the lat-

ter to predetermined heights corresponding
to the distance of travel imparted to each
connector, it being noted that the lifting-bail
has a predetermined and fixed -extent of

travel.
rying frames in the manner described carries

The lifting of the several type-car-
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the type-bars thereof into proper positions to

‘bring the type-numerals corresponding to the

numerals set up on the keys into printing
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position. The type-earrying frames having
been fully lifted, the cam-studs 229 of the
crank-arms pass into engagement with the

concentrically - curved cam portions of the |

cam-levers, thereby permiftting the latter to
remain stationary during the remainder of
the forward and return movement of the
crank-arms beyond this point. Immediately
following the arrival of the lifting-bail at its
uppermost position the wrist 329 of the crank-
arm 328 of the main shaft passes into engage-
ment with the cam-surface 330 of the toggle-
arm, which actuates the impression mechan-
ism, and upon the forward movement of the
main shaft said toggle is lifted, thereby tore-
ing the cam-bar 321 upwardly into operative
engagement with the impression-levers 313
and through the latter forcing the type-bars
into printing engagement with the platen.
At about the same time that the type-car-
riers reach their printing positions the stud
329 of the crank-arm 328 at the right-hand
side of the machine engages a cam-shoulder
345 on the lever 343, which operates upon the
angular lever 340, (best shown in transverse
sectional view, Fig. 3,) thereby oscillating the
upper arm of said lever outwardly and
through the medium of the coiled spring 541
drawing the fulerum-plate 333 toward the
right. The movement of the fulecrum-plate
in this direction will be arrested by its en-
gagement with that one of the brackets of the
type-carrying frames which belongs to the
numeral of highest order which has been set
up for the particular item to be printed,
thereby renderinginoperative allimpression-
levers and type-bars of higher order, as here-

forward movement of the crank-arm 223,

which engages the lever 417, which controls

the throwing into and out of mesh of the type-
carrying frames with the accumulator-pin-
ions after the type-carrying frames have
reached their upper limit of movement, the
said lever 417 is given its secondary upward
movement by the engagement of the cam-

¥
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turned to their normal positions by the ten-
sion of the several springs 218 thereof.

To next describe the operation of taking
totals, assuming that a plurality of items
have been transferred to the accumulators by
the repeated operation of the vertically-slid-
ing rack-frames, the operator depresses the
total-key shown at the left of the bank of
keys, thereby drawing forwardly the recipro-
catory bar 433, connected therewith,and cauns-
ing the cam projection 436 upon said bar to
act npon the transversely-reciprocatory shaftt
433 to change the position of the timing-lever
417, so that during this initial upward move-
ment it will pass by the lower finger of the
rock-bar bracket and during its secondary up-
ward movement will engage the upper finger
of said bracket and throw the vertically-slid-
ing rack-frames into mesh with the accu-
mulator - pinions at the end of the forward
movement of the main shaft. The same de-
pression of the total-key operates to with-
draw the centering-pawls from the ratch-
ets of the carrying mechanism, thus free-
ing the acecumulator-shafts preparatory to
the clearing rotation of the accumulators.
The same operation of the total-key which
causes the reciprocatory bar 343 to shift the
transverse bar 438 also, acting through the
medium of the upstanding arm 437 of said
transverse bar, moves the wing 455 pertain-
ing to the arm 451 into position to be engaged
by the stud 456 of the main cam-lever 230 at
that side of the machine, and the arm 451, by
reason of its engagement with one end of the
confining-frame of the accumulators and by
reason of the engagement of the correspond-
ing arm at the opposite side of the machine
and rigid with the rock-shaft 452, operates to
shift the gang of accumulators rearwardly as
the said cam-lever 230 is raised. Asthe group
of accumulators are thus carried rearwardly

‘upon their supporting-shafts those ones of

the contacting points or projections 409
which are in register with the upstanding
contact members 450 of the several horizon-

stud 346 with its cam-surface 421, thereby | tally-sliding rack-frames 441 engage said up-

carrying the end of said lever out of engage-

ment with the lower finger of the bracket |

member 423, and thus permitting the pinions
of the accumulators to be thrown out of mesh

with the rack-frames under the tension of the

spring 427. Upon the return movement,
therefore, of the type-carrying frames the
accumulators remain stationary. Thereturn
movement of the main shaft restores or per-
mits the other parts, which have been actu-
ated as described, to return to their normal
positions, and it is to be noted in this con-
nection that as the lifter-bail 235, which 1s
engaged with the connectors, descends the lat-
ter will be arrested by engagement of their
lower sliding surfaces 216 with the support-
ing-plate 217 before the bail reaches its nor-
mal position, and thus disengaged from the
latter. As soon as the connectors are disen-

1

|

standing members and carry the sliding rack-
frames rearwardly distances exactly propor-
tional to the position which the engaging
studs of the several accumulators occupy
relatively to the full endwise travel of the

‘accumulators. The horizontally-sliding rack-
frames, by reason of their driving connections

with the vertically - sliding type - carrying

frames through the several intermediate seg-

ments 446, obviously operate to carry the sev-
eral type-bars into printing positions to print
numerals corresponding to the angular posi-
tions of the several accumulators.

The operation of the carrying mechanism
will now be explained; but it will be under-
stood that the carrying mechanism is oper-
ated upon each recording operation of the
machine for printing items, so that the posi-
tions of the accumulators when totals are

eaged from the bail they are instantly re- i taken are modified by the action of the car-

75

30

Q0

95

100

105

IIC

115

I120

125

130




10

I5

20

25

 the right side of the machine to the left.
30

724,007

rying mechanism thereon. As hereinbefore
described, in the ordinary addition of items
each time the vertically-sliding rack-frames
are moved upwardly they turn the several
accumulator-shafts forward. The ratchets
upon the several accumulator-shafts are each
provided with the studs 501, as hereinbefore
described, which as each accumulator-shaft
completes a revolution engages the oscilla-
tory pawl-setting lever of the pawl of next
higher order and forces the latter over into
position to engage its ratchet upon the next
recording operation of the machine. Describ-

‘ing the operation of the mechanism which
effects the actual carrying, upon the advance

or forward movement of the main shaft the
stud or pin 329 of the crank-arm 328, which
is engaged with the slotted lever, acts to
draw the latter forward a short distance just
at the end of the forward stroke of the main
shaft, and this lever or actuating- bar, by
reason of its connection with the oscillatory
arm 514, oscillates the rocking cam-bar 511.
The cams 523 thereupon act upon each of the
levers 519, which engage the several sliding
pawl - supports, thus depressing all of the
pawls of the series, it being noted that the
pawls will be depressed consecutively from
It
will be noted that those pawls which have
not been shifted over will simply pass down

" between the two adjacent ratchets idly and
- without acting upon their respective ratchets.
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The return of the rocking cam-bar and the
parts operating the latter is accomplished
positively by the return of the main crank-
shaft. | -

- The manner of feeding the paper around
the impression-platen is entirely obvious, but
may be briefly described, and in this connec-
tion itisto be understood that any other suit-
able means may be adopted for feeding the
paper step by step upon each recording oper-
ation. Upon the slotted actuating-bar 517
at a point intermediateits length is mounted

- a stud 531, which upon the return or rear-
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ward movementengagesacam-lever 532, suit-
ably pivoted adjacent thereto npon the main
frame and carrying a pawl-arm 533, which
extends vertically up to and engagesaratchet
534 upon the lower feed-roller 353, hereinbe-
fore referred to. The forward movement of
the slotted actuating-bar permits the oscilla-
tory lever to descend to retract the pawl-arm
and engage a succeeding notch, the pawl-arm
being held in yielding engagement with the
ratchet by means of a coiled spring 535. Ib
follows from the foregoing construction that

the paper will be fed forwardly a step imme-.

diately succeeding each printing operation.
It will be seen from the foregoing descrip-
tion that a machine embodying my invention
attains the several objects hereinhefore men-
tioned in a simple, direct, and practical man-
ner. The positive echaracter of the machine
throughout its entire mechanismisa feature

that is not to be underestimated. Hereto- | apart at a distance equal to one-tenth of the

o

tThe machine.
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fore the term ‘ positive” has been applied to

various adding-machines which did not in’

any correct sense answer the term; but in the
present instance it will be noted that the ac-
tuation of every part upon which in any sense
depends the accuracy of results is absolutely
positive. I
It will be seen that a machine embodying
my invention may be constructed containing

‘any number of orders of numerals, since each

ocroup of mechanism for any given order 18
substantially complete initself and in a sense
independent in its action.. It will also be seen
that the several codperating mechanismsare
so constructed and disposed as to afford the
oreatest facility for freedom of movement for
inspection and other manipulation and never-
theless compact and simple.
ther seen that the manipulation required of
the operator in adding is reduced to a mini-

mum, and it is especially to be noted that the |

operator may move any part as abruptly or
suddenly as he may choose without overcom-
ing any retarding device, without the possi-
bility of causing the machine to operate er-
roneously, £nd without liability of injuring
| In other words, the speed of
the machine depends absolutely upon the
capability of the operator and is not con-
trolled by any structural limitation.

It will be fur-
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That feature of the machine which enables '

following its production is important, since
it enables the operator toascertain ata glance
whether he has correctly set up the item, as

‘the printed record to be exposed immediately '

[OQC

well also as what the totals are, which of

course he cannot know until he sees, and this -

feature therefore very greatly contributes to

105

the utility and practicability of the machine.
While I have herein shown and described

what I term to be ‘‘preferred embodiments”

of the various structural features of the ma-

chine, yet it will be understood that these

structural features and the features of ar-
rangement may be very considerably modi-
fied withont in any sense departing from the
spirit of the invention. It is also to be un-

derstood that the various terms employed in

designating the elements of construction are
to be construed generically, except to the ex-
tent that they are employed in specific ¢laims.

I have not herein attempted to specify or
point out possible modifications, for the rea-
son that they are many; but nevertheless-I
wish the invention to be understood as nob

in any sense limited to the constructions

shown, except to the extent that such specific
details are made the subject of claims.

I claim as my invention— '

1. An accumulator element having a ¢ircu-
lar and helically-arranged series of contact-
ing points and mounted to rotate upon an
axis conecentric with said helically-disposed
series of contact-points, said contact-points
being nine in number and arranged at uni-
formly-angular distances apart and spaced

’
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circumference of the accumulator, and a j
transfer device having a contact member

adapted to engage said contact-points and
relatively m ovable in a direction parallel with

the said longitudinal axis of the accumaulator |

element. | |
2. Anaccumulatorelement having a circu-

lar and helically-arranged series of contact-
ing points and mmmted to rotate upon an
axis concentric with said helically-disposed
series of contact-points, said contact-polints
being nine-in number and arranged at uni-
formly-angular distances apart and spaced
apart at a distance equal to one-tenth of the
circumference of the accumulator, an inter-
raption of said series of contact-points being
formed between the angularly-separated ends
of the series, and a transfer device having a
contact member adapted to engage said con-
tact-points and relatively mmovable in a direc-
tion parallel with the said longitudinal axis
of the accumulator element.

3. An aceamnlator element having a sub-
stantially eylindrie circumferential surface,
a supporting-¢haft npon which said element
ig slidingly supported, a series of contact-
points upon said eylindrie surface arranged
toextend %pn'(tllydnd lon “‘ltlldlﬂd“_}? with Ief-
erence to said longitudinal axis, means for
rotating said ﬂccumuldtm upon its longitu-

-~ dinal axis, means for shlftmﬂ-' the aecumul&-

35

.ing frame and operative

60

tor upon its shafe, and a transfer device hav-
ing a contaet member adapted to engage said
contact-points of the accumulator, for the

purpose set forth.
4. An aceumulator element having a sub-

stantially e¢ylindric cirecumferential surface,

) SllppOI‘Llnﬂ‘-Shdfh upon which satd elemenb

~is slidingly supported, a series of contact-

points nupon said cylindrie surface arranged
to extend snirally and longitudinally with
reference to said longitudinal axis, means for
rotating said accumulator upon its longitudi-
nal axis, means for shifting the acenmulator
upon its Shdft a tr (msl’erdevwe having a con-
tact member adapt_ed to engage said contact-
points of the accumulator, and a type-carry-
connections posi-
tively connecting said transfer device with
said type-carrying frame, whereby movement

is imparted to the latter from the former, for

the purpose set forth.

- 5. Inan adding-machine, the combination
of a reciprocatory type-carrying frame pro-
vided with a rack member, an aceumulator-
shaft provided with a pinion, means for throw-
ing sald pinion into and out of mesh with said
rack member, an accumulator element slid-
ingly and non-rotatably mounted upon said
shaft and having a substantially eylindric
surface, a spirally-disposed series of contact-
points upon said accumulator, a transfer de-
vice mounted to reciprocate adjacent to the
accumulator and provided with a contact

memberadapted to'engage the contact-points

of the latter, means Tor positively moving

of a reciprocatory type-carrying frame
vided with a rack member, an accumlator-

-amumulatmw movement,

794,007

interconnections for connecting said transfer

~device with the type-carrying frame, whereby
-endwise movement imparted to the accumau-
Jator is transmitted to the type - carrying

fmme for the purpose set forth.
0. In an adding-machine, the combination

pro-

shaft provided with a pinion, means for throw-
ing said pinion into and out of mesh with said
rack member, means for imparting recipro-
catory movement tosaid type-carryingirame,
an accumulatorelementslidingly and non-ro-
tatably mounted upon said shaft and having
a substantially eylindric surface, a spirally-

disposed series of contdact-points upon said

accumulator, a transfer device mounted to
reciprocate adjacent to the accumulator and
provided with a contact member adapted to
engace the contact-pointsof thelatter, means
for positively moving said aceumulator end-
wise along its shaft, a rack member upon said
transfer device, a second rack member upon
said reciprocatory type-carrying frame, and
anintermediate memberoperatively connect-
ing said latter rack member, for the p 1rpose
%et forth.

7. In combmduon, anacecumulator element
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having an engaging surface provided with a

series of contact pomtb and mouanted t¢ move

transversely to the longitudinal axis of said

element during its aceumulating movement,
aid series of contact-points being arranged
to extend obligquely with reference to said
longitudinal axis, a transfer device having a
contact member adapted to coOperate with
sald contact-points of the accumulator and
moving in a direction parallel with the lon-
gitudinal axis of the latter, means for inter-
mittently imparting an accumulating move-
ment to said accumulator, a carrying mech-
anism arranged to cooperate with said aec-
cumulator to impart an accumulating move-

ment thereto mdepenclent. to the afo resaid
and means for ac-

IO
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tuating said tmnsfer devwe for the purpose

set forth.

‘8. In combination, a plurality of accumu-
lator elements of generally eylindric form and
severally mounted upon parallel shafts ex-
tending through their longitudinal axes, a
lenﬂ‘ltudmally extending %plrally disposed
series of contact-points upon each accumaula-
tor element, a plurality of type-actuating
frames, one for each aceumulator, each pro-
vided with a rack member, pinions upon the
respective accumulator - shafts, means for
throwing said pinions severally into and out
of euwaﬂ'emenb with the corresponding racks
of the type-actuating frames, means for im-
parting a bodily lonmtudnml movement to
the accumulators, an aeuuatmﬂ' device shift-
ably supported adJacent to each acecumulator
atnd provided with a contact member adapted
torengagement with the contact-points of the
aceumulaﬁor operative connections between

said accumulator endwme along its shaft, and | said actuatmw devices and the several type-
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actuating frames, whereby the latter may be | tion with a plurality of ratchet-wheels ar-
actuated from the accuamulators, and a ear-__i ranged in series,of aseriesof movably-mount-

rying mechanism codperating with said ac-

cumulators to impart movement thereto, for

the purpose set forth. o

9. In an adding-machine, the combination
of aplurality of fixed guidesarranged in trans-
verse alinement with each other, a series of
type-actuating frames mounted to recipro-
cate upon said gnides and each provided with
a rack member extending parallel with the
path of movement of their respective trames,
a series of corresponding accumulator-shafts
journaled to extend approximately at right
angles to said racks and each provided with
a pinion, a connecting-bar connecting sald
several accumulator - shafts and shiftably
mounted, means for reciprocating said con-
necting-bar to carry said pinions simultane-
ously into and out of engagement with the

respective racks, a series of accumulators |
plane parallel with the plane of the ratchet-

mounted uponsaid aceumulator-shafts,means
for actuating the type-actuating frames to
impart an accumulating movement to the ac-
cumulators, and other means for actuating
said acecumulatorstoimpartarecording move-
ment to the type-actuating frames, for the
purpose set forth.

10. In combination with adding mechan-
ism, a carrying mechanism comprising a
ratchet - wheel, a pawl-carrying member, a

pawl shiftably mounted thereon and adapted

to be shifted into and out of operative aline-
ment with the ratchet-wheel, a pawl-setting

device arranged to act upon said pawl to shift |

it into alined position, means holding said
pawl frictionally in each of its positions, and
a revoluble contact device arranged to actu-
ate said pawl-setting device once upon each
revolution of said revoluble contact device.
11. In combination with adding mechan-
ism, a ecarrying mechanism comprising &
ratchet- wheel, a pawl-carrying member, a
pawl pivotally mounted thereon and adapted
to beoscillatedintoand outof operativealine-
ment, a pawl-setting device arranged back
upon said pawl to shift it into operative aline-
ment, means holding said pawl frictionally in
each of its positions, a revoluble contact de-
vice arranged toactuate said pawl-setting de-
vice once upon eachrevolution of the former,
and means for intermittently functionally

operating said pawl-carrying member, and |

means operating to automatically restore the
pawl to functional inoperative position each
time it is functionally operated. -
12. In a carrying mechanism, a pair of
ratchet-wheels arranged with their periphe-
ries adjacent to each other and a push-pawl

6o arranged to act upon that side of the ratchet-

wheel next to the adjacent ratchet, the end
of the engaging pawl being arranged to en-

~gage and lock both ratchet-wheels against

65

farther rotation at the end of each funection-
ally-operative movement of the pawl.
13. In a carrying mechanism the combina-

|

el Bl

| vance movement of the ratchet, substantially

|

ed pawl-carrying members, a pawl pivotally
mounted upon each pawl-carrying member

- in position to be oscillated into and out of op-
i erative alinement with a contiguous ratchet-

wheel, means holding each pawl frictionally
in either position to which it is oscillated, a
pawl-setting lever pivoted adjacent to each
pawl and a contact-stud moving with each
ratchet and adapted to oscillate the pawl-set-
ting lever of the ratchet of next higher order
whereby the pawl of the latter is shifted into
functional operative position once upon each
rotation of the preceding ratchet. |

~ 14. Ina carrying mechanism, the combina-
tion with a plurality of ratchet-wheels ar-

ranged in series, a shiftably-mounted pawl-

carrying member for each ratchet-wheel, a
pawl pivotally mounted upon each pawl-car-
rying member in a position to operate in a

wheel, means holding said pawls frictionally
in whatever position they are shifted, a pawl-
setting lever pivoted adjacent to each pawl, a

contact-stud mounted upon each ratcleet and

adapted to oscillate the pawl-setting lever of
the pawl pertaining to the ratchet of next
higher order into functionally-operative po-
sition, a separate actuating device for mov-
ing all of the pawl-carrying members each

Lo
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time a recording operation is performed, said -

actuating device being common to all of the
pawl-carrying members and arranged to act
consecutively upon the latter.

15. In combination with a series of ratchet-
wheels arranged in the same plane and with
their peripheries slightly separated, a series
of pawls arranged to severally act upon saild

cagement between two adjacent ratchets at
the end of their advance strokes, a series of
shiftable supports upon which said pawls are
respectively mounted, and means for actuat-
ing said supports consecutively comprising a
series of levers operatively connected with
the respective supports and a series of spi-
rally-disposed cams mounted upon a roek-

shaft extending transversely of said series of

levers. o
16. In a earrying mechanism, the combina-

tion with a ratchet-wheel, of a pawl-carrying
member mounted to reciprocate approxi-

mately radially to the ratchet, a pawl pivot-

ally mounted thereon and frictionally held at

I00
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ratchet-wheels and to pass into locking en-

IIO
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both of its limits of oscillation, means forac-

tuating said pawl-carrying member intermit-

tently, and means for positively operating
the pawl into operative alinement with the
ratchet, said pawl being so mounted with re-
lation to the ratchet that the engaging end
of the pawl is carried out of operative aline-

125

ment with the ratchet at the end of each ad-

as described. |
17. In a carrying mechanism, the combina-

I30




Wt

e e

tion with a plafe-like support and a series of
ratchet-wheels arranged adjacent to one edge

of said support, of a series of parallelly-dis-
posed recesses formed in said plate, a pawl-
support operatively engaged with oppositely-
disposed pairs of said recesses to reciprocate
upon said plate, and pawls mounted upon

16 | 794,007

| the several pawl-supports, for the purpose set
forth. f -

DE KERNIEA J. T. HIETT.

Witnesses: ,
IFREDERICK C. GOODWIN,

SAMUEL N. PonND.
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