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UNITED STATES

PATENT OFFICE.

DORR E. FELT, OF CHICAGO, ILLINOIS.

ADDING AND RECORDING MACHINE.

SPECIFICATION forming part of Letters Patent No, 441,233, dated November 25,1890.
' Application filed September 28, 1889, Serial No, 325,393, (No model.)

To ail whom it may concern:

Be it known that I, DoRR E. FELT, a citizen
of the United States, residing at Chicago, in
the county of Cook and State of Illinois, have
invented new and useful Improvements in
Adding and Recording Machines, of which
the following is a specification.

The object of my invention is to improve
the construction of adding-machines, espe-
cially with reference to their recording mech-
anism and the means for restoring the power
of a series of hammers, by which the impres-
sion of the recording type-heads is produced
on a movingstripof paper that isadvanced at
suitable intervals by means of a lever which
is separate from the operating-keys of the
machine, and which lever also sets the ham-
mers and actuates the inking-ribbon.

The invention consists in the construction
and combination of parts hereinafter de-
scribed and claimed.y

In the annexed drawings, illustrating the
invention, Figure 1 is a side elevation of an
adding - machine embodying my improve-
ments, and shows the outer casing in section,
with the hinged portion, that contains the pa-
per-holding drum, turned down and closing
the rear upper part of the case. Fig. 2isa
central longitudinal seetion of the machine.
Fig. 8 is a rear elevation of the rear end of
the machine with the case shown in broken
lines. Fig. 4 is a view of a register or sight-
plate attached to thefront end of the machine.
Fig. 5 is a detail view of a lever and its con-
nections for actuating the the paper-feeding
mechanism and forsetting back the hammers
after the type-heads haveprinted the record.
Fig. 6 is a cross-section of the feed-roller and
the pressure-rollers geared therewith. Tig.7
is a front view of the hammers and their set-
ting mechanism, and shows also a front view
of a paper holding and guiding frame. Fig.
8 is u perspective view of the paper holding
and guiding frame with attached buffer. Fig.
9 is a view of one of thehammers. - Fig. 10 is
a view of one of the hammer-catches. Fig.
11 is a view of one of the ink-ribbon guides.
Fig. 12 represents a transverse section of the
expansible paper-holding drum with the roll
of paper thereon, and shows also the brake
devices for controlling the delivery of the pa-
per strip at a nniform tensionasthe diameter

numeral-wheels.

of the paper roll decreases. Fig. 13 shows a
longitudinal section of the same.

The drawings illustrate a ealculating-ma-
chine of that class in which, on a suitable
shaft A, is mounted a series of numeral-
wheels, (not shown,) each of which stands for
an order of numbers, or for fractions.

The construction and operation of the cal-
culating mechanism, including the numeral-
wheels and the stops and detents connected
therewith, and the devices for setting the nu-
meral-wheels in proper position before com-
mencing an operation, so that they will all
indicate nothing, is substantially the same as
in the arrangement of like devices for such
purposes shown and described in my former
patent, No. 371,496, dated October 11, 1887,
and in an application, Serial No. 302,549, filed
by me March 8, 1889, and therefore a particu-
lar description of said adding or calculating
mechanism is deemed unnecessary.

The letter B designates the operating-keys,
of which there are several series, one series
being provided for each order of numbers.
Each of these keys is distinguished from
others of the same series by one or more nu-
merals marked on its face, as shown in my
said former patent and application. The
keys B are provided with stems that are
adapted to engage and depress a lever C,
one of which is provided for each series of
keys. These levers Care pivoially supported
at their rear ends in a frame D, and to the
forward end of each lever is attached a seg-
ment E, that meshes with one of a series of
pinions F on the shaft A, that supports the
Each pinion F is integral
with or secured to a disk @, that connects
with and actuates one of the numeral-wheels
by means of an intermediate pawl-and-
ratchet mechanism, (not shown,) the arrange-

ment and operation of said parts being the

same as shown and desecribed in my before-
mentioned application.

The recording or printing mechanism, to
which my present invention more particu-
larly relates, comprises a series of oscillatory
type-heads H, having numerals arranged
thereon to correspond with those on the nu-
meral-wheels and on the operating-keys.
These type-heads H are pivoted on a shaft 1,
supported in a frame X, and are connected
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with the levers C by means of bell-cranks 2
and vertieal rods 3, the latter being adjust-
ably connected at their upper ends with said
bell-eranks and having their lower ends piv-
oted to the lever C, whereby the downward
movement of said levers when pressed on by
one of the operating-keys B will move the
connected numeral-wheel and type-head in a
corresponding degree, the distance that each
type-head is moved being controlled by the
distance the struck key moves the lever C,
so that the descent of each key will move a
type-head sufficiently to bring the numeral
on said type-head corresponding to that on
the struck key in position to print or record
said numeral, as hereinafter explained.

The paper strip 4, on which the record is
to be printed, is wound on an expansible
drum I, Tigs. 1, 12, and 13, mounted in a
hinged section M of the upper rear portion
of the machine-casing. The free end of the
paper strip 4 is passed down in front of a
guide-roller 5, as shown in Fig. 2, and made
to pass behind the upper horizontal bar 6 and
in front of the lower horizontal bar 7 of a rect-
angular paper holding and guiding frame N,
I'ig. 8, that is pivotally supported in a trans-
verse position in the rear part of the ma-
chine. Afterpassing downthroughthe frame
N, the paper strip 4 is carried around a feed-
roller 8 between said feed-roller and a pairof
pressure-rollers 9, Ifigs. 2, 3, and 6, and its
free end is thence returned upward through
the frame N in front of the descending por-
tion of said strip, as shown in Fig. 2.

The lower horizontal bar 7 of the frame N
is provided with a clamp 10, and a similar
clamp 11 is attached to a stationary trans-
verse shaft 12, supported in a fixed hanger
or bracket 13, as shown in Figs. 2, 3, 7, and
8. By means of these clamps 10 and 11 a
strip or sheet of rubber 14 or other elastic
material is supported at the rear of that por-
tion of the paper strip 4 which is contained
in the frame N, as shown in Fig. 2.

In order to properly place the paper strip
4 in the frame N and around the feed-rollers,
the upper end of said frame is tilted forward
anditslower end thereby carried backward by
drawing forward a lever 15, Fig. 1, attached to
a rock-shaft 16, Fig. 3, having an arm 17, that
connects by means of a link 18 with an arm 19
on a shaft 20, attached to one end of said
frame N, which is pivotally supported by
means of said shaft 20 at one end and an ad-
justable. pivot-screw 21 at the other end.
While the frameN is tilted forward by means
of the lever 15 and intermediate connections,
the paper strip 4 can be readily adjusted in
said frame and around the feed-roller 8, and
when the lever 15 is released a spring 22,
Figs. 3, 7, and §, will return said frame to its
normal position, as shown in Fig. 2.

A series of depending forwardly-curved
fingers 23 may be attached to the upper hori-
zontal bar 6 of the frame N to prevent the
front portion of the paper strip 4 from pass-

ing forward beneath the bar as said front
portion of the strip ascends, and 1 prefer to
provide the rear of said bar 6 with a knife-
edge 24, against which the upper portion of
the paper strip, with the record printed there-
on, can be torn off at intervals after each
complete operation.

The pressure-rollers 9, that coact with the
feed-roller 8, are mounted in pivoted arms 25,
connected by springs 26, whereby said press-

_ure-rollers are held in yielding econtact with

the feed-roller. The shafts of the rollers 8
and 9 are connected by gears 27, Figs. 3 and
6, for transmitting a positive movement to the
pressure-rollers from the feed-roller, to which
the necessary power for feeding the paper
strip is applied at suitable intervals, as here-
inafter explained.

Beneath and in front of the feed-roller 8
and pressure-rollers 9 is a series of yoke-
shaped guards 28 to guide the paper strip
around the feed-roller 8 when said strip is
first inserted, and to prevent the ascending
portion of said strip from passing forward
when it leaves the feed-roller, and to thus
guide it upward at the rear of the type-
heads H and through the frame N, in which
said strip is. adjusted. These guards or
guides 28 are supported on transverse rods
29 and 30, of which the rear rod 30 alsoserves
ag a point of attachment for the springs 31,
by which the levers C are returned to normal
position after having been depressed by the
operating-keys.

The impression of the required type-head
numerals or other characters in their proper
position on the paper strip 4 is effected by
means of a series of hammers P, Figs. 2 and
9, one of which is provided for each order of
numbers to be recorded. These hammers P
are loosely mounted near their upper ends on
a rock-shaft 32, having a depending trans-
verse hainmer-setting arm 33, by which the
hammers are returned to their normal posi-
tion after pressing the paper sirip against the
type-head.

On the rear of each hammer P is a shoulder
34 for engaging the upper end of one of a
series of hammer-catehes Q, fulernmed on a
transverse shatt 35, thatissupported in plates
orhangers 36, depending from a frame 37, in-
closed in the machine-casing. These ham-

mer-catches Q are held in engagement with’

the retracted hammers P by means of springs
38 until one of the operating-keys I3 is de-
pressed. As the key B descends and actu-
ates one of the levers C and the connected
numeral-wheel and type-head, the lower end
of the key-stem comes in contact with and
depresses one of a series of vibrating levers
R, the rear ends of which are pivotally sup-
ported in the frame D, as shown in Figs. 2
and 3. Each of these vibrating levers R car-

ries at its rear end a vertically and inwardly
inclined arm 39, provided at its upper end
with a horizontal adjustable serew-stud 40,
that is arranged to bear against ashoulder or
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flange 41 on the lower part of the hammer-
cateh Q, and thereby trip said catch and re-
lease the engaged hammer P at the moment
that the operating-key B completes its down-
ward movement. :

At the rear of the series of hammer-catches
Q is a toothed guide-bar 42, Figs. 2 and 3, that
holds the said catehes a proper distance apart
on the shaft 35 and prevents them from be-
ing thrown too far backward when they are
tripped.

" To each of the vibrating levers R is at-
tached a spring 43, by which said levers are
raised after tripping the hammer-catches.

‘When the hammer P is released from its
engagement with the cateh Q, as above de-
seribed, the lower end of said hammer is
thrown forward by the tension of a spring 44,
connected with a lug 45 on the upper end of
the hammer. As the hammer P is released
and thrown forward its lower end comes in
contact with the flexible or elastic buffer strip
or sheet 14, and thereby forces the paper strip
4 against the type-head and inked ribbon to
receive the required impression of the nu-
meral that is opposite the lower or striking
end of said hammer. In this operation the
elastic buffer 14 preserves the paper strip 4
from injury by the hammer, and assists in
producing a clear and uniformly legible im-
pression of the type-head numerals. Each
spring 44 is connected with its appropriate
hammer by a piece of straight wire 46, that
is passed between the depending teeth of a
toothed guide-bar 47, and in each straight
piece of wire is provided a knot 48 or other
suitable stop to engage the toothed guide-bar
47 and relieve the haminer from the tension
of the spring 44 just before the hammer
reaches the end of its stroke, thereby allow-
ing the hammer to yield slightly after deliver-
ing its blow, and thus prevent it from ob-
structing the subsequent movements of the
type-head andribbon. Aftereach line of the
record is completed the paper strip 4 can be
advanced and the hammers P set for further
operation by pressing down a lever S, which
is fulerumed at 49 in a bracket 50, Fig. 1, at
one side of the machine, The lever S con-
nects by means of a link 51, Figs. 1 and 5,
with an arm 52, adjustably secured to one end
of the rock-shaft 32, that carries the arm 33
for setting back the hammers. When the le-
ver S is depressed, thearm 33 lifts those ham-
mers that have been released in the previous
operation of the machine and causes them to
engage their. respective hammer-catches, at
the same time restoring the power of the
springs 44, by which the hammers are to be
subsequently actuated when their catches are
again tripped.

On the shaft 53 of the feed-roller 8 is se-
cured a ratchet-wheel 54, Fig. 5, through
which said feed-roller and connected press-
ure-rollers 9 are actuated by meansof a spring-
pawl 55, carried bya disk 56,loosely mounted
on the shaft 53 and driven by a link 57, con-

nected with an arm 58 on the fulerum 49 of
the lever S, as shown in Fig. 5. Inorder to
check the rotation of the feed-roller 8 and
prevent the paper strip 4 from being ad-
vanced too far, a spring-brake 59, Fig. 5, is
provided.

It is obvious that by imparting a succes-
sion of downward strokes to the lever S the
paper strip 4 can be advanced as far as may
be required, either in the act of adjusting it
in the frame N or in the subsequent opera-
tion of the machine. After each downward
stroke of the lever S it isreturned by aspring
60, Fig. 1, and in ifs upward movement it
actuates the mechanism that applies ink to
the type-heads. ,

The inking mechanism, like that shown and
deseribed in my former application, Serial No.
302,549, comprises an inked ribbon 61, mount-
ed onspools 62 and 63, Figs. 1, 2, and 3. The
spool 62 is provided with a shaft 64,to which.
is secured a beveled gear 65, meshing with a
pinion on a shaft 66, provided with a pawl-
and-ratchet mechanism that is connected by
a link 67 with an arm 68, secured to the ful-
crum or shaft 49 of the lever S, so as to be
actuated therefrom on the upward stroke of
said lever, as before mentioned. The inked
ribbon 61 is provided with guides 69, Figs. 2,
7, and 11, and the ribbon-spools 62 and 63 are
provided with friction devices or brakes 70,
Figs. 1 and 3, substantially the same asin
my said former application. The rotary ex-
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pansible drum I, Figs. 1,12, and 13, that holds .

the paper roll 4, is of such construction as to
be capable of delivering the paper strip at a
uniform tension whether the diameter of the
roll is large or small. Thisdrum L comprises:
a central shaft 71, that is supported at one
end in a fixed bearing 72,and at its otherend
in a movable or yielding bearing consisting
of a knurled sleeve or coupling 73, keyed to
the end of a fixed stud 74, on which is a coiled
spring 75, that forees said coupling into en-
gagement with the drum-shaft. "On one end
of the drum-shaft 71, adjacent to the fixed
bearing 72, is a cone 76, integral with said
shaft. A longitudinally-movable sleeve 77,
havicg a cone 78 at each end, is mounted on
the drum-shaft near its other end. These
cones 76 and 7S8supporta longitudinally-split
tube 79, which is provided with a central
internal shoulder 80 to contact with the
cone on the inner end of the movable sleeve

77, as shown in Fig. 13. A portion of the

shaft 71 is screw-threaded for engagement
with a nut 81, by which the sleeve 77 can
be forced inward along the shaft 71 and
within the split tube 79, so as to expandsaid
tube within the roll of paper 4,and thereby
hold said roll firmly. When the sleeve 77 is

forced inwaxrd, the cone atits innerend comes
in contact with the shoulder 80, and not only
expands the tube 79 at that point, but forces
it along and onto the cone 76, 80 that by thus
applying the power at both ends and  at the
center of the tube it will be expanded uni-

105

I10

113

12¢C

125

130




I0

5

20

235

30

35

40

45

50

55

6o

formly throughout its length. It will be un-

- derstood, of course, that in rotating the nut

81 to move the sleeve 77 inward, and thus ex-
pand the split tube 79 within the paper roll 4,
care must be taken tomove thenutand parts
actuated thereby only slightly or to a suffi-
cient extent merely to cause the roll of paper
to be held firmly without risk of splitting or
tearing it by the expansion of the drum.

A friction-disk 82 is secured to the drum-
shaft 71 adjacent to the large outer end of
the cone 76, and has both sides in frictional
contact with the brake or retarding device
consisting of two depending arms 83, riveted
together and pivotally supported at their up-
per ends. These depending or swinging
brake-arms 83 ave slightly bent in opposite
directions, so that one will hang on eachside
of the friction-disk 82, as shown in Fig. 13,
and on the lower end of each arm is a button
or projection 84, that is in direct frictional
contact with either side of the disk. 'I'hein-
ner one of these arms 83 is provided with a
laterally-projecting brake bar or shoe 85, that
is always in direct contact with the outer pe-
riphery of the paper roll 4, the arms 83 be-
ing actuated by the rotation of the disk 821in
such a manner that as the diameter of the
paper-roll gradually diminishes the roll will
be followed immediately by the brake bar or
shoe 85, as the arms 83 tend to swing toward
the axis of the drum I. under the frictional
action of the rotating disk. This action of
the disk 82 and brake-arms 83 in maintain-
ing the brake bar or shoe 85 in constant con-
tact with the periphery of the paper roll and
causing the paper strip to be delivered at a
uniform tension, notwithstanding the gradual
decrease in its diameter, results from the
manner of pivoting the arms 83 a suitable
distance above and in vertical line with the
drum shaft or axis, while the lower ends of
said arms are arranged to bein frictional con-
tact with the disk 82 at a point above the
horizontal plane of the drum-shaft, but al-
ways in such position that they cannot be
moved above and beyond the roll of paper by
the forward rotation of the disk. It will thus
De seen thatby this construction and arrange-
ment of brake mechanism a uniform lever-
age is maintained, so that the paperstrip will
always be delivered freely and at the same
tension.

Itwill be seen that by swinging the pivoted
brake-arms 83 npward and pressing back the
knurled sleeve 73 against the tension of its
spring 75 the expansible drum L and roll of
paper thereon can be readily removed and re-
placed, as required.

By referring to Fig. 2 it will be seen that
the keys B of everyalternate row are formed
with irregularly-concaved faces 86, that en-
able them to be readily distinguished from
the ordinary plane-faced keys of adjacent
rows by the sense of touch, and thus warn the
operator in the event of his striking a keyin
the wrong transverse row. Theodd-number

441,233

keys are preferably provided with irregular
faces and the even-number keys with plane
faces. 'This arrangement of keys faecilitates
rapid operation of the machine, and greatly
reduces any liability of errorin manipulating
the keys.

To the front end of the machine frame or
casing is secured a fransverse register or
sight plate T, Fig. 4, having a series of open-
ings 87, through which any oneof the charac-
ters on the numeral-wheels can be observed,
and above these openings are pivoted anum-
ber of pointers 88—one for each mumeral
wheel or order of numbers. At the side of
each pointer or index-finger 8§ is a stop 89, to
support the pointer when it is turned aside
and not in vwse. The shape and distribution
of weight in each pointer is such that it will
maintain the position to which it is turned
either when in use or while turned aside.
These pointers or index-fingers are employed
to point off decimals during the course of
various computations for which the machine
is adapted.

If desired, a stationary transverse shaft
90, Fig. 2, may be arranged beneath the paper

holding and guiding frame N between the

feed-roll 8§ and the front portions of the
guides 28 to prevent any tendency to a back-
ward buckling of the front portion of the
paper strip 4 during its upward advance.

What I claim as my invention is—

1. The eombination, with a series of oscil-
latory recording type-heads I1, keys I3, and
levers C,of a series of pivoted hammers P, a
series of hammer-catches Q, and a series of
vibratory levers R, having arms 39, adapted
to trip said hammer-catches and release the
hammers, substantially as described.

2. Thecombination of the pivoted hammers
P, hammer-catches Q, springs 38 and 44, and
the vibratory levers R, having arms 39, sub-
stantially as described.

3. The combination of the hammers P, hav-
ing shoulders 34 and lugs 45, the hammer-
catches Q, having flanges or shoulders 41, the
springs 388 and 44, and the levers R, having
arms 39, provided with studs 40, substantially
as described. .

4. The combination, with the hammers P
and the springs 44, having straight wires 46
provided with stops 48, of the toothed gnide-
bar 47, substantially as described.

5. The combination, with the hammers P
and hammer-catches Q, having springs 38, of
the toothed guide-bar 42, substantially as de-
seribed. .

6. The combination, with the spring-actu-
ated hammers P and hammer-catches Q, of
the vibratory levers R, having arms adapted
to trip said hammer-catches and release the
hammers, substantially as described.

7. The combination, with a series of type-
heads H and a series of hammers P, of a pa-
per holding and guiding frame N and the
rubber sheet 14, attached to said frame, sub-
stantially as desecribed.
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8. The combination of the tilting frame N, |

having horizontal bars 6 and 7, the station-
ary shatt 12, the rubber sheet or buffer 14,
and the clamps 10 and 11 for attaching said
sheet to the bar 7 and shaft 12, substantially
as described. : )

9. The combination, with the feed-rollerS§,
of the tilting paper holding and guiding
frame N, having horizontal bars 6 and 7, and
shaft 20, thearm 19 on said shaft, the link 18,
and the rock-shaft 16, having arm 17 and le-
ver 15, substantially as desecribed. -

10. The combination, with the tilting paper
holding and guiding frame N, having shaft
20, of the rock-shaft 16, having arm 17, the
lever 15,the link 18,thearm 19,and thespring
22, substantially as described.

11. The combination, with the tilting frame
N, having a cross-bar 6, provided with de-
pending fingers 23 and knife-edge 24, of a le-
ver and connections for tilting said frame,
substantially as described.

12. The combination, with the feed-roller 8
and pressure-rollers 9, of the tilting frame N,
substantially as described.

13. The combination of the frame N, the
feed-roller 8, the pressure-rollers 9, and the
guides or guards 28, located beneath and in
front of said rollers and extended upward in
front of said frame,substantially as described.

14. The combination, with the hammers I
and the rock-shaft 32, having a hammer-set-
ting arm 33, of .the arm 52, the link 51, and
the lever S, substantially as deseribed.

15. The combination, with the feed-roller 8
and pressure-rollers 9, geared together, and
the shaft 32, having a hammer-setting arm
33, of the lever S, connected with said feed-
roller and hammer-setting devices, substan-
tially as described. '

16. The combination, with the type-heads,
the inking mechanism, the paper-feed roll 8,
and the hammer-setting devices, of the lever
S, connected with the inking mechanism,

feed-roll, and hammer-setting devices, and-

provided with a spring 60, substantially as

| deseribed.

17. The combination, with a paper-deliver-
ing drum having a frietion-disk 82, of abrake-
arm 83, pivotally supported above and in a
vertical line with the axis of the drum, and
provided at its lower end with a bt}t/non or
projection 84 in frictional contact with said
disk above the horizontal plane of the drum
shaft or axis, substantially as described.

18. The combination, with a paper-deliver-

ing drum having a friction-disk 82, of a piv-

oted brake-arm 83, having a horizontal shoe
or brake-bar 85, and provided with a projec-
tion 84 in frictional contact with the disk
above the horizontal plane of the dram-shaft,
substantially as described. )
19. The combination, with the paper-deliv-
ering-drum having a friction-disk 82, of the
brake-arms 83, pivotally supported above the
drum and provided with projections 84 in

frictional contact with opposite sides of said.

disk above the horizontal plane of the drum
shaft or axis, substantially as described.
20. The combination, with the register-

plate T, having a series of openings 87, corre--

sponding with the numeral-wheels, of aseries

‘of pointers or index-fingers 88, pivoted above

said openings, substantially as deseribed.
In testimony whereof I have affixed my sig-
nature in presence of two witnesses.
DORR E. FELT.

Witnesses: , ;
JAMES A. RUTHERFORD,
JAMES L. NORRIS.
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