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To all whom Tt may concern:

Be it known that I, DOorRR K. FELT, of Chi-
cago, in the county of Cook and State of Illi-
nois, and a citizen of the United States, have
invented a new and useful Improvement in
Adding-Machines, of which the following is a
specification, 1*eferenee being had to the ac-
companying drawings, in which—

Figure 1 is a top or plan view of a calcu-
lating-maehine with the base or top plate
broken out at one corner to show the nu-
meral-wheels and their operating devices.
I'ig. 2 is a longitudinal section through the
machine with some of the parts partly broken
away. Fig. 3 is a longitudinal section
through the machine. F¥ig. 4 18 a detall In
perspective showing the arrangement of one
series or set of recording-heads. Ifig. 5 1s a
detail, partly in section,showing a recording-
head and devices coacting therewith. Iig. 0
is a detail, being a top or plan view showIng
the ar 1‘&11ﬂ'ement of the two series or sets of
1"6(301'611110‘:-116%%
of the mtehet-wheel, cam-wheel, and spring

of the recording device. Kig. Sis a detail,
being a cross-section of -the machine, show-

ing the stop-levers and vibrating levers for
opemtmﬂ the moving wheels for the record-
ing devices. Fig. 9 1s a top or plan view of
the devices Shown in Fig. 8. Fig. 10 1s a de-
tail, - being a side elevcxtion ol 1'he devices for
thmwmﬂ up the recording-head and for stop-
ping the operation of buch heads. Figs. 11
and 12 are a side elevation and an edﬂe
view, respectively, of the releasing-pawl for
the power. Fig. 13 is a detail of the guard-
plate for the 1‘6001‘d1n0-paper Fig. 14 is a de-
tail of the pressure-bar.

This invention is an improvement on the
adding - machine for which Letters PPatent
were ﬂlanted to me October 11, 1887, No.
571, 496

The machine 1is c.:tpaubl{,, of performing.

many operations besides that of adding nuin-
bers, and may be called an *““adding ,,” “com-
putmo ? and “recording” machine.

“The leading objects ot this invention are
to provide In thls class of machines for a per-

:ﬁeet and accurate record of the added orcom- |

(o model.)

Fig.7 is a detail in section

puted numbers, which record will be made at so

the same time that the numbers are added
or computed and by the actof adding or com-
puting, and to provide for throwing the re-
cording mechanism out of 0perat1011 without
mtelfermﬂ with the operation of the adding
or LOHIleLlllU mechanism; and it consists in
the several parts and combin&tions of parts
hereinafter described and claimed as new.

In the drawings, A represents numeral-
wheels, each standing for an order of num-
bers or fractions.

B is a shaft on which the numeral-wheels
are mounted. -

C are the operating-keys, a series being
provided for each order of numbers or frac-
tions, each key having a number or fraction
upon 1t.

D are
of keys.

D’ are springs for returning the 16\761"5 D
after they have been depressed

e vibrating levers, one for each series

E are toothed segments, one on the end of

each lever D.

I¥ are pinions on the Shaftsb one meshing
with each segment L.

G are disks—one for each 1:)1111011 KF—each
integral with or secured to its pinion.

I are pivoted earrying-levers, one located
adjacent to each numeral-wheel.

1 are spring-actuated detents, which en-

gage with the numeral-wheels, one for each

wheel. |

J are vibrating stops,one for each numer al-
wheel.

I are mds one connecting each Stop J
with 1ts lever T. The parts above described
are similar to the corresponding parts shown
and described in my said patent, No. 5371,496.
Other parts and devices not shown 1161‘8111_,
but shown and deseribed 1n my said patent

~are to be used to complete the machine.

L are stop-levers, one for each series of

keys C, by which, when depressed, such le-
vers will be thrown down and will cause the
corresponding stop J to engage with i1ts ny-
meral-wheel. |

M are rock-shafts, one for each stop-lever
L, which shafts are

supported in eross-bars
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M’, which are supported in the casing of the
machine. ITach stop-lever I, is connected
with its rock-shaft by curved arms 1/, one
at each end, and a curved arm 1.2 at the cen-
ter, (see Figs. 2,3, 8, and 9,) so that when
struck by any one of its series of keys the
lever will be rocked down, operating one of
the stops J through a connecting-rod K, and

each such lever will be returned by a spring

on the stop or in some other suitable man-
ner. Each lever L has a firm and steady sup-
port by the curved arms from the rock-shaft
M, which will prevent any twisting or vibrat-
ing of . the lever when struck, and this Sup-
port extends the entire length of the lever, so
that each key will engage the lever in the
same plane, assuring its depression to the ex-
tent of the descent of the key. The arms 1.
are inclined somewhat to allow the arms to
lie side by side. Thus the levers can be lo-
cated within the case under their respective
keys and each will be given alonger leverage
and greater freedom of movement by reason
of the length of the arms. As shown in Iig.

5, each stop-lever is angular, but might be
straight. A pin « depends from the inner

end of each lever L.

N 18 a series of levers, one for each lever
L, each firmly mounted upon a rock-shaft
N’, supported in the sides of the case. Kach
lever N has an ear ¢ at its free end, in which
1s an adjustable serew 0, which is in line with
the pin & on that stop-lever I. which is the
companion of a lever N, so that the depres-
sion of the lever I, will cause the pin « to en-
gage with the serew O and force down the
lever N to rock the shaft N”.

O 18 an arm or lever firmly secured to the
rock-shaft N/, so as to be thrown up by the
downward movement of any one of the levers
N, and, as shown, this lever O will be returned
to 1ts normal position by the action of a
colled spring d, one end of which is secured

to the lever O and the other to the base of the

machine, thus returning the levers N to their
normal position.

I? 1s a bar, the lower end of which is Piv-
otally connected to one end of the lever O.
Lhe upper end of this bar P extends above
the casing of the machine.

Q (see Fig. 3) is a support secured at its
lower end to the frame. At its upper end is
a stud /i, on whichis mounted a pawl e, which
pawl has an arm f attached to the upper end
of the bar P by a pin ¢, so that by the move-
ment of the barP thearm Fwill turn the pawl
e on 1ts pivot 2 to throw it into or out of en-
gagement with the teeth of the wheel R. On
the pivot /v is a pawl 7, controlled by a-pin ¢/
and by a spring j, wound around the pivot /.,
whieh spring has one arm which engages with
the pawl ¢ and another arm which CNEages
with the arm /. The pawl ¢ also engages the
teeth of the wheel R, as does the pawle; but
the two pawls operate independently to a cer-
tain extent. |

R is an escapement-wheel with the teeth of

405,024

which the pawls ¢ ¢+ engage. The location
and movement of these pawls in relation to
cach other and the wheel-teeth are such that
when the arm P?is down, asin IFig. 3, the pawl
¢ will be in cluteh with a tooth of the wheel
and the pawl ¢« will be above a tooth, and
when the bar P is raised, as shown in Fig. 2,
the pawl e will be released and the pawl
be forced intoengagement with the nexttooth
of the wheel R, which moves in the direction
indicated by arrows in Ifigs. 2 and 3. The
pin /o is stationary, so that the movement of
the barP up willmove the pawl ¢ out of cluteh
and the movement of the bar P down will
throw the pawl einto cluteh, and at the same

75

8o

time the pawl 7will be lifted out of clutch by

the action of the pin ¢'; and when the pawl
e 18 thrown out of cluteh the pawl 7 will be
thrown into cluteh by the action of the spring

7, the result being thatthe escapement-wheel

R can only advance one tooth at a time.

R’ is a wheel, the periphery of which is pro-
vided with a series of teeth which serve the
purpose of cams andact on a rubber . This
wheel is connected with the wheel R Dby a
hub R* Fig. 1, and thus both of the wheels
R R’ move one tooth at a time.

Instead of providing the wheel R’ with a
series of teeth, it might be made with only
one tooth and be provided with multiplying-
gears to produce the same effect as the con-
struction shown. |

D 18 a spring similar to a clock-spring, one
end of which is secured to the hub R? (see
Iig. 7,) the other to a pin on a ratchet-disk
S’ with the teeth of which a pawl & engages
to hold the spring from unwinding except
when the wheel R is rveleased from its pawls.
LT'his disk 87 is secured to a shaft S% on which
the hub R* which carries the wheels R R/, ro-
fates. The shaft S*is supportedin the frame
and has at one end a button 8% by whiceh it
can be turned to wind up the spring S.

1118 a pressure-bar supported at its ends by
arms 1, suspended from a rod 1% so that the
pressure-bar can swing. The rubber [is sus-
pended from this rod I* in such a manner
that its free end will engage the cam-acting

teeth of the wheel R/, s0 as to impart an oscil-
lating movement to the pressure-bar 'l and

1ts supporting-arms T at proper intervals.

[’ is a spring, one end of which is secured
to the rubber /and the other end bears against
the pressure-bar T and renders the action of
the bar less rigid than it otherwise would be,
and also communicates the power from the
rubber [ to the pressure-bar T.

U U7 U% U? are recording type-heads piv-
oted on the shaft v, which is secured in sup-
ports on the casing. There are two sets of
type-headsof four each to correspond with the
several series of keys €, and each key of each
series of keys will, when operated, bring into
action the particular recording-head belong-
ing to that sevies of keys. The head Uis for
ne fractions, the head U’ for the wunits, the
head U= for the tens, and the head 17 for the
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hundreds. Kachrecording-head hason itsface
figures corresponding to the figures of the
keys, seven being provided for the fractions-
head and nine for each of the other heads.

Fig. 4 shows the construction and arrange-
ment of one set of 1*eeord111f--11cads, and thu
other set 18 similar in construction and ar-
rangement, one set being right- handed and
the other left-handed.

The head U has extending out from its side
a rod 1, which is secured to an arm 2, and on
a shaft y the head U and its :«Lctuminﬂ -arm 2
are pivoted. The head U’ has an ear 3

rod 1s also %ecured to an ear 5 of an Opemt—
ing-arm 6.
end an ear 7,in which is secured a rod 8, which
rod is secured to an ear 9 on an arm 10. The
head U® extends back of the pivot-shaft v,
forming an arm 11, and this arm and also the
arms 6and 10 turn on the shaft v as a pivot.
A rod 12 is pivoted to the arm 11 and extends
down therefrom and rests upon the lever D

of that series of keys C with which the head

U® operates, and this rod, as shown, has at its
lower end a head 16, above which is a pin 18,
against which rests the end of a coiled spring
17, which is wound or coiled around the rod
12 and abuts at its upper end against the un-
der side of the top plate z of +he casing. A
similar rod 13 is provided for the arm 10 of
the head U? which rod rests on the lever D
for that series of keys which coacts with the
head U< The arms 6 and 2 for the respect-
1ve heads U’ U are provided with similar rods
14 and 15, with a cross-pin 18 and spring 17
for each, which rods rest, respectively, on the
levers which act with the recording-heads U’
anc- U, The other set of type-heads is simi-
lar to that shown in Fig. 4, and is adjacent to
1ts companion set, as shown in Fig. 1, which
figure
between each recor ding head and 1ts series of
]x@yq -

Each rod 12 13 14 15 has-& cateh 19 on one
arm 20 of a bell-crank lever 13°, which catch
18 located in line with the pin 18 and the sev-
eral bell-crank levers are I‘l“lle secured to
a rock-shatt 21, mounted in ears, so that the
movement of one bell-crank lever will move
all of them and throw all the catches 19 he-
neath all the pins 18 of the rods of both sets
of the recording-heads and prevent the de-

scent of the rods and the consequent eleva-

tion of the recording-heads.

The arm 22 of one bell-crank lever lies in en-
gagement with a pin 23 on a rod 24, which ex-
tends above the case and down into the ma-
chine, andits lower end has aslot 25, which en-
gages a.pin 26 on lever N, which slot permits
the movement of the lever N when the rod 24 is

1nthe position shown in IFig. 3, a pin 27 on said

rod there entering arecess 28in the top z of the
casing, locking the rod stationary. This rod

passes thr ough a slot 30 on the top of the case
and 1s held locked by a spring 29, which spring
and the slot permit the rod to be moved by

the arm
therewith and throw all the bell-crank levers
forward, and the catches 19 will engage the
‘pins 18.
‘of the rod 24 with the pin 26 carries down the
levers N, so that no contact can be had be-
tween the several pins a¢ and the screws D,

> abits
pivoted end,in which a rod 4 is secured, which

The head U® has at its pivoted |

also shows the :r'da)tmn and conneetw 1

the shaft 1, ‘and havin

hand to disengage the pin 27, and then the
1"0(1 can be pushed down so that the pin will

‘engage the under side of the top z, and with

811(311 movement the pin 23 will foree down
22 of the bell-crank lever engaged

At the same time the enﬂaﬂement

thus preventing the operation of the lever N

by its stop-lever L, also stopping the opera-

tion of the bar P, and eonseqnentlv that of
the recording dewees

Each recordm o-head has on one of its side

faces a series of pins m, Fig. 5, which are set at
a proper distance apart to pe_rmit the entrance
between them of the stops n, which are car-
ried by a eross-piece o, secured by the arms T

below the pressure-bar . These stops and

pins pertorm the office of centering the nu-
‘meral which is to be 1mprinted on the paper
and holds the head steady during the im-

yintinge operation., and. as shown. each fieure
g 0p 9 ) . &

0of each headi1s made to center with a cushion
» on the pressure-bar, which cushion allows
the pressure-bar to yield a little, so as not to
huart the face of the type.

V 1s the strip of paper on which the record

18 to be made, which strip 1s unwound from
a roll of paper mounted on a shaft supported

in standards V’, and on the shaftis a friction-

disk V# against which the end of the spring
V2 bears to prevent too rapid unwinding of
paper.
under a roller ¢, thence over the cross-piece

The strip passes over the roller g and

o and up in front of the pressure-bar P and

between feed-rollers X X’ on shafts Y Y.

The shaft Y’ is mounted on sliding bars 7,
each located in a slot ,” in which is a coiled
spring 7% by which the roller X’ is pressed

onto the roller X.

/. /i are bars secured to the top of the cas-
ing, and furnish a support for the shafts S?
and 9. To one of these bars the arm or sup-
port Q 1s secured. The bars Z have upward
extensions Z’, which furnish a support for the
shafts ¥ Y’ and rod T=
jects ab one end. beyond its support,
this end 1s secured a ratchet-wheel s

W 1s an inking-ribbon running from the
spool W= to a spool W', and guided in front
of the pressure-bar by rollers w®. The spool
W=* has secured to its shaft a coiled spring w’,
the other end of which spring is secured to a
spring w°, and the 1*1bb011 1s held tight by the
action of the spring 2"

A’, Fig. 1, is a lever pivotally mounted on
o at 1t8 rear end an ex-
tension 1, Fiﬂ' 3,to which a pawl x is secured
by a pin 2/, whleh pawl engages with the

ratchet-teeth w on the spool W’. The rear
end v of the lever A” has a pawl { pivotally
secured to it by a pin #, the acting end of
which pawl engages a tooth of the ratchet-

and to

wheel s, with which the pawl is held in en-.

The shaft Y pro-
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gagement by a spring #. The lever A’ is re-
turned to its normal position, after being op-
erated, by a spring ¢’. When the front end
of this lever A’ is pressed dowh, its rear end
will rise, raising the pawl / to engage with a
ratchet-tooth on the wheel s, and will retract
the pawl @ to engage a ratchet-tooth on the
spool W', and on the release of this lever the
spring a” will return the lever, cansing the
pawl ¢ to advance the ratchet-wheel s and ro-
tate the roller X, carrying the paper V for-
ward, and at the same time the wheel W’ will
be advanced by the pawl x, winding the rib-
bon W thereon. The levers M and O, bar P,

arm f, pawls e and ¢,and ratchet-wheel R con- |

stitute an escapement mechanism for releas-
ing the wheel R’ by the action of one of the
levers L, for the purpose of allowing the
power, which in this case is in the spring S,
to actuate the wheel R"and operatethe press-
ure-bar T, and make an impression of the
struck figure on the paper.

The construction of the machine.is such

that the descent of a lever D, by the striking
of a key, will raise the corrvesponding type-
head, so that the figure on the head corre-
sponding to the key struck will be opposite
to the pressure-bar, and the descent of the le-
ver 1. at the end of the stroke of the key will
actuate the escapement to release the eam-
wheel R” and cause an impression of the fig-
ure presented by the type-head to be taken
by the action of the pressure-bar.

57 1s a guard or shield, in which is an open-
ing 0’ located in front of the paper V and in
line with the stopping-point of the row of re-
corded numerals when advanced, so thatonly
the row last advanced can be observed, the
other rows being covered by the shield, so
that the operator will not be confused when
looking at the recoxd.

Instead of locating the head 16 on the ends
of the rods 12,15,14, and 15, the heads can be
secured to the levers D in line with the rods,
and may be cup-shaped to insure the correct
centering of the rods.

I'he bars TV of the pressure-bar and the rod
or bar [* together form a frame, and the rod
(* holds the rubber {and the spring I’ in proper
relation to the pressure-bar, and without this
rod # the pressure-bar would be constantly
forced against the type-heads.

1The operation of the adding and computing
devices is similar to that set forth in my said
patent.

The operation of the recording devices is as
follows: When any key of any one series of
keys C 1s pushed down, it first causes the le-
ver D to move downward, operating one or
more numeral-wheels, as in my former patent.
The descent of the key also causes the lower
end of the key to bear on a lever 1., forcing
such lever down and causing a stop J to en-
gage with and arrest the numeral-wheel, also
bringing the pin ¢ on the lever I, into con-
tact with the serew 0 on the lever N, foreing

such lever down, which raises the lever O and |

405,024

11fts the bar P, releasing the pawl e and allow-
ing the wheels R R’ to be votated a distance
of one tooth by the action of the spring S,
causing a tooth of the wheel R’ to push out
the rubber [ and carry forward the pressure-
bar 1. Such descent of the lever D allows the
rod of the recording-head, with which the le-
ver coacts, to descend by the action of a coiled
spring, which throws up the recording-head
the distance required to bring the figure on
the head corresponding to the struck key in
line with the pressure-bar, so that the forward
movement of the bar will produce through the
inked ribbon an impression of the figure on
the sheet of paper. Each succeeding figure of
the number added or computed will he re-
corded in like manner. The several figures
of each item or number can thus be recorderl
on the strip of paper, and when the record of
cach item is complete the operator, by press-
ing down on the lever A/, can bring the pawls
¢t and « into operation to advance the paper
and ribbon, and another item or number ¢an
be recorded in like manuer.

The several recording-heads have the nu-

merals arranged thereon corresponding to the
numerals on the striking-keys, and the dis-
tance that each head moves is controlled by
the distance the key moves the lever D, so that
the descent of each key will move the head
sufficiently to bring the numeral on the head
corresponding to that on the struck key in
line with the pressure-bar.

The depression of any one of the fraction-
keys will operate the head U through the rod
19, arm 2, and one of the sprinegs 17. The de-
pression of any one of the keys of the unit
series will operate the head U’ through the
rod 14, arm 6, rod 4, and a spring 17. The de-
pression of any one of the keys of the tens
series will operate the tens-recording head U*
through the rod 13, arm 10, rod 8,and a spring
175 and the depression of any one of the keys
of the hundreds servies will operate the hiun-
dred-head U?® by the rod 12, arm 11, and a
spring 17.  In like manner the depression of
any one of the keys of the remaining series

of the adding-machine will operate the coact-

ing recording-head through the connecting de-
vices. |

With the release of each key C all the op-
erating parts will be returned to their nor-
mal position by the action of the springs.
Each recording-head is positively stopped by
the action of pins m and stop =, which stop-
page occurs when the figure to be recorded is
in line with the pressure-bar. |

The pawls e 7are double-acting in the sense
that when one is released the other becomes
engaged; but the release of the pawl e per-
mits the wheel R to advance a much greater

distance than does the release of the pawl 7, -

and this difference produces a saving of the
power, nearly all of the power of the spring
> being utilized in making record on the pa-
per, very little being lost when the parts are
returning to their normal positions.
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The spring S can be wound up by turning
the shaft S° through the disk 8/, and when the
ribbon is unwound from its spool W? the

spring of the spool will wind the ribbon back

thereon when the spool W’ is released from
itspawla. Theribbon-spool W’isheld against

- the action of the spring of the spool W? by a

pawl &, arranged to engage the stop w and
prevent the back rotation of the spool, the
acting end of the pawla’ being of such shape
that it allows the spool W’ to be advanced by

- the pawl z.
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When it is desired to have the recording
devices thrown out of use, the rod 24 is to be
operated to throw thebell-crank leverinto en-
gagement with the several rods of the record-
ing-head and lozk down the levers N, as De-
fore described. | |

What I claim as new, and desire to secure

by Letters Patent, is as follows:

1. The combination, with the series of keys
of anadding-machine, of a seriesof levers L, op-
erated by said keys, aseries of numeral-wheels
A, type-heads, asU U’ U? U3 aseriesof levers

N, a rock-shaft N’, common to all of said le-

vers, stops J, wheels R and ¥/, and an escape-
ment mechanism between cach of the levers
L and the wheel R, substantially as and for
the purposes specified.

2. T'he combination, with the series of keys
of an adding-machine, a series of levers N, a
common rock-shaft N/, nupon which said le-
vers are mounted, and connections between
sald keys and levers, of an arm or lever O,
carried by the rock-shaft, a bar P, connected
with such arm or lever and carrying a com-
pound pawl e ¢, a coacting escapement-wheel
R, a pressure-bar T, and a wheel R’, having
teeth for advancing the pressure-bar, substan-
tially as deseribed. | |

5. The combination, with the series of keys
of an adding-machine, of a series of stop-le-
vers L, connections between said keys and le-

vers, a series of levers N, operated from the

stop-levers, a rock-shaft N/, common to all of
the levers N, an arm O, carried by the rock-
shatt, a bar P, connected with said arm and
carrying a double-acting pawl, an escapement-
wheel R, with which the pawl coacts, a wheel
R’, connected with the wheel R and having

-a series of teeth, a moving power for both the

wheels R and R/, a pawl coacting with the
teeth of the wheel R/, and a swinging press-
ure-bar T, substantially as deseribed.

4. The combination, with the series of keys
of an adding-machine, an escapement mech-
anism, and the bar P, carrying a double-act-
ing pawl, of the toothed wheel R’, means for
actuating the escapement mechanism and the
toothed wheel R/, and the pressure-bar T,

acted on by the toothed wheel, whereby said

pressure-bar is forced against the paper to
make an impression thereon with the descent
of each key of the adding-machine, substan-
tially as desecribed. ~

5. The combination of the series of keys of
an adding-machine, the levers L and N, con-
nections between said levers, substantially as
deseribed, a common rock-shaft N’, on which
all the levers N are mounted, an arm O, car-
ried by said rock-shaft, a bar P, pivotally con-
nected with said arm and carrying a double-
acting pawl, the escapement-wheel R, and the
connected wheel R’, whereby said wheel R’ is
advanced step by step with the striking of
each key, substantially as deseribed.

6. T'he combination, with the series of keys
of an adding-machine, the bar P, carrying a

- compound pawl e 1,and connections, substan-

tially as described, between said bar and keys,
of an escapement-wheel R, controlled by said
pawl, the toothed wheel R’, means for moving
both wheeis R R’, the rubber /, and the press-
ure-bar 1, substantially as deseribed.

7. 'T'he combination, with several series of
keys C of an adding-machine, a series of vi-
brating levers D, operated by said keys, and
a series of numeral-wheels, of a recording-
head for each series of keys, and connections
between each vibrating lever and recording-
head for operating said recording-head by the
movement of said lever, substantially as de-
seribed. o

S. The combination of severalseries of keys

C, a series of vibrating levers D, actuated by

said keys, a series of numeral-wheels, a series
of type-heads, and connections -between the

vibrating levers and the type-heads, substan-

tially as described.

J. The combination of the keys C, the nu-
meral-wheels A, and the levers D with rods,
as 15, springs, as 17, arms, as 2, and a series

of type-heads, substantially as described.

10. The combination of the numeral-wheels
A, the series of keys C, stops J, levers L, le-
vers N, rock-shaft N’, having arm O, bar P,
connected to sald arm, and an escapement
mechanism actuated by said bar, substan-
tially as described.

11. The combination of a series of levers 1.
and series of arms orlevers N, a rock-shaft N’,
common to the levers N, arm O, a bar P,
pawls e and 7, wheel R, toothed wheel R/, rub-
ber [, and pressure-bar T with the keys C, le-
vers D, and a series of recording-heads oper-
ated from the levers, substantially as speci-
ted. | h |

12. The combination,with the rock-shaft N’,
levers N, mounted thereon,and the levers L,
and rock-shaft M, of theinclined connecting-
arms I/ between the levers I, and rock-shaft
M, for giving said levers uniform support,

substantially as described.

DORR E. FELT.

Witnesses: -
- ALBERT II. ADAMS,
HARRY T. JONES.
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