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UNITED STATES

PaTENT OFFICE.

DORR E. FELT, OF CHICAGO, ILLINOIS.

RECORDING COMPUTING-MACHINE.

e ——

SPECIFICATION forming part of Letters Patent No. 465,255, dated December 15, 1891.
Application filed November 11, 1880, Serial No. 371,108, (No model.) |

——

To all whom Tt Qy concern:

Be it known that I, DoRRr E. FELT, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Recording Computing - Ma-
chines, of which the following 1s a specifica-
tion, reference being had to the accompany-
ing drawings, in which-—

Figure 1 is a top or plan view omitting the
parts which carry the paper-roll. Fig. 2 1s a

gide elevation, the case being in section. Kig.

I3
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50

online 16 16 of Fig. 15.

3 is a side elevation of the opposite side from
that shown in Fig. 2, the case being In sec-

tion. [Mig. 4 is a'front elevation, the case be-

ing removed. Fig. 51s a rear elevation, the
case being removed. Fig.61isa longitudinal
section on line 6 6 of Figs. 1, 4, and 5. Iig.

7 is a longitudinal section on line 77 of Figs..

1, 4, and 5.
on line 8 8 of Figs. 1,4,and d.
tail, being a section through the paper-roll.
Fig. 10 is an enlarged detail, being a front
elevation of one numeral-wheel and part of
another and the coacting parts between them,
showing also the lever 44. Ig. 11 18 a sec-
tion on line 11 11 of Fig. 10. Tig. 12 1s a sec-
tion on line 12 12 of FKig. 10. Fig. 15 1s an
enlarged detailshowingoneface of anumeral-
wheel. Tig. 14is an enlarged detail showing
the opposite face of a numeral-wheel. 1ig.
15 is an enlarged detail showing one face of
an actuating-disk. TFig. 16 isan enlarged de-
tail, being a section through anu meral-wheel
Fig. 17 is an enlarged
detail, being a perspective view of a portion

Fig. 8 is a longitudinal section

of the device for recording the answer or re-

sult of the numbers computed. Iig.181s an
enlarged detail, being a side elevation of the
actuating-bar of the device for returning the
numeral-wheels to zero. Fig. 19isanenlarged
detail, being an elevation of the parts shown
and a portion of the device for retu rning the
numeral-wheelsto zero. Fig. 20isaview simi-
lar to Fig. 18, showing the parts in another
position. Iig.21l1san under side view of the
part of the machine shown. Fig. 22 1s an
enlarged detail view showing the devices
which I introduce and their connection with
the parts 89, 91, and 30, which constitute all

the additional mechanism necessary to cause |

I'ig. 9 is a de-

the machine to automatically print the zeros.
Fig. 23 is a detail showing a portion of the
device for moving the ink-ribbon. Fig. 241s
a detail showing a modified form of the de-
vices for resetting the ecarrying-levers, the
parts being in the position which they will
oceupy after a carrying operation. Kig. 25 1s
a detail, being an elevation of a portion ot the
outside of the frame, showing the necessary
change in the arrangement of the link 39 to

zaecomplish the change in motion required by

the change of construction, as shown in Fig.
24, Fig. 26 is a view similar to Figs. 11 and
924, showing the parts shown in the position
they will oceupy just prior to the releasing
of the carrying-arms.

This invention relates, chiefly, to recording-
machines which compute, and the novel fea-
tures are designed especially as improvements
upon recording-machines; but some of these
improvements may be used in computing or
adding machines. |

The leading object of my invention 18 to
provide an improved recording - machine,
which will record the answer or result indi-

55

60

75

cated by the numeral-wheels by pressing a -

knob instead of striking the amount of the
answer on the keys.

Another object of my invention is to pro-
vide an improved device for returning the
numeral-wheels to zero.

Another objectof myinvention is torecord
automatically the zeros of the number to the
right of the digit which is being recorded.

Another object of my invention 18 to de-
rive the power to effect the carrying of the
tens from the movement of the lever which
advances the paper, and thus cause the keys
to be depressed with less expenditure of force.

Another object of my invention 1s to pre-
vent the carrying of tens from any column
to the next higher whenever a subtraction 1s
made by means of adding a complementary
number, as hereinafter explained.

Further objects will be hereinatter set forth
in a description of the device. |

I accomplish these various objects and the
objects hereinafter set forth, as illustrated in
the drawings and as hereinafter described.

Those things which I elaim as new will be
pointed out in the elaims,

30
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95

100
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65 gagement with the pins 6 of the numeral- | ing

pins 6 of 1ts numeral-wheel and stop

Similar figures of reference refer to similar ! wheel 4.

parts throughout the several views of the
drawings. |

1 indicates the case of the machine, which
18 made in suitable form and of suitable ma-
terial to contain the devices, hereinafter de-
seribed.

2 Indicates the frame of the machine, which
is made in suitable form to support the va-
rious parts, hereinafter set forth.

o Indicates a shaft, upon which a series of
numeral-wheels 4 is loosely mounted. Each

numeral-wheel 4 is provided on one side with -

a ratchet-wheel 5, as best shown in Figs. 10,
11, 12, 14, and 16. Each ratchet-wheel 5 is
secured to its numeral-wheel 4 by ten pins ¢,
as shown in Iigs. 14 and 16, and each ratehet-
wheel 5 is provided with ten teeth.

7 Indlicates a series of actuating-disks, one
for each numeral-wheel 4, mounted upon the
shaft 3. Kach actuating-disk has secured
thereto a spur-pinion 8,as best shown in Figs.
4, 8, 10, 12, and 15. Each actuating-disk 7 is
provided with an actuating-pawl 9, adapted
to engage with the ratchet-wheel 5 on its nu-
meral-wheel 4. Each pawl 9 is held in con-
tact with its ratchet-wheel by a spring 10.

11 indicates a series of actuating-levers,
one for each numeral-wheel 4. Kach lever 11
1s pivoted at its rear end upon a shaft 12, and
at its forward end is provided with a rack 13,
as best shown in Fig. 8, adapted to engage
with its corresponding spur-pinion 8.

14 indicates several series of keys, as best
shown 1n Kigs. 1, 6, and 8, a series for each le-
verll. Hachseriesconsistsof ninekeys bear-
ing numerals fromone tonine, inclusive, and
in addition to the number thus placed upon
each key there is also placed upon it another

in smaller type, which is equal to the differ-

ence between such first-mentioned number
and nine. Hach keyl4 is provided with a re-
turn-spring 15, as shown in Fig. 8.

16 indicates a series of stop-levers, one for
each actuating-lever 11. Each key 14 of a
lever 11 is adapted to engage with the corre-

sponding stop-lever 16 near the end of its

downward stroke. Kach stop-lever 16 is piv-
oted near its rear end upon a shaft 17, and at
its forward end isconnected bya link 18 with
a stop-pawl 19, as bestshown in Fig. 6. Each
stop-pawl 19 1s adapted to enter between the
1ts nu-
meral-wheel at the end of the stroke of the
actuated key 14, and consequently stop its
actuating-leverll. Thesefeaturesare shown
and described in Patent No. 441,232, issued
to me November 25, 1890, and their construc-
tion and operation need not be further de-
scribed. |

20 indicates a series of detaining-pawls,
one for each numeral-wheel 4. Each detain-
ing-pawl 20 is provided with a spring 21,
adapted and arranged to keepthe pawlin en-

shaft 57.

465,255

and prevent backward rotation of
sald numeral-wheel. |

The carrying of the tens from the numeral-
wheel of one order to the numeral-wheel of
the next higher order is effected by improved
mechanism, which I will now describe.

As best shown in Iigs. 10, 6, and 11,28 in-
dicates a series of .levers, one for each nu-
meral-wheel 4, except that the numeral-wheel
of the highest order need not be provided
with one. Kach leveris pivoted npon ashaft
23, and each lever is provided with a pawl 27,
which is normally pressed to engage the pins
b6 of the next higher wheel 4 by g spring 29,
Each lever 28 is normally pressed toward its
numeral-wheel by a spring 31, as best shown
1 Iigs. 6 and 8.

52 Indicates a series of detents, as best
shown in Fig. 11, onefor each lever 28. THach
detent 32 is mounted upon a shaft 33 at one
end, and at its other end is adapted to be en-
gaged by a pin 34 (see Tig. 13) on its corre-
sponding numeral-wheel 4. Each detent 32
18 provided with a catch 35, as best shown in
Fig. 8, adapted to engage with a eateh 30 on
its corresponding lever 28. The engagement
of the catch 35 with the catch 30 holds the le-
ver 25 back against the pressure of the spring
ol until the cateh 30 is released, when the
spring 31 will cause the lever to move toward
the numeral-wheel and the pawl 27 to move
its corresponding numeral-wheel one space.

o0 1ndicates a series of links, as best shown
in Ifigs. 6, 8, 11, and 12, one attached to each
lever 28.
The rock-shaft 37 is mounted in
suitable bearings in the frame 2 and is Pro-
vided at its outer end with an arm 38. (See
FFig. 2.) The arm 38 is connected by a link
59 with a lever 40, which lever moves the pa-
per and returns the recording-hammers, as

‘hereinaftersetforth. Thelever 40 is mounted

upon a pivot 41, as best shown in Fig. 2, se-
cured in the frame 2, and is provided with
hand-piece 42, by which it-can be readily de-
pressed. The lever 40 is provided with a re-
turn-spring 43, which is preferably arranged
as shown in Fig, 2. ' |

22 Indicates a series of stops, one for each
numeral-wheel 4. Each stop 22 is brovided
with a spring 24, adapted and arranged to
cause such stop to enter between the pins 6
of its corresponding numeral-wheel 4 to pre-
ventoverrotation of said numeral-wheel under
theimpulse of the carrying-pawls. Each stop
2218 meunted upon the shaft 23, as best shown
in Fig. 12, and is provided with g pin 25,
adapted to engage with the periphery of its
corresponding actuating-disk 7, as shown in
Iigs. 10 and 12. The periphery of each disk
7 1s provided with a notch 26, adapted to re-
celve the pin 25 when the actuating-disk isin
1ts normal position. The periphery of each
disk 7 by its engagement with its correspond-
pin 25 keeps its stop 22 from locking en-

Each link 36 is attached to a rock-
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gagement with its numeral - wheel, except
when the pin is in the notech 26, at which time
the pawl is permitted to engage with the
numeral-wheel, as heretofore set forth.

The operation of the stop 22 1s fully shown
in Patent No. 371,496, issued to me October
11, 1887. |

Each lever 28 is provided with a pin 47,
which is adapted to enter an elongated open-
ing 48 in the corresponding stop 22, as best
shown in Fig. 12. When the levers 2o are

drawn backward, the pins 47 withdraw the

stops 22 out of engagement with the pins 6 of
the numeral-wheels; but when the levers 23
are released for the purpose of carrying, the
stops 22 move into engagement with the nu-
meral-wheels and prevent overrotation.

To prevent the stops 22 from engaging with
the nuwmeral - wheels before the numeral-
wheels have been rotated far enoungh to allow
the pins 6 to pass the stops 22, each stop 22 1s
provided with a pawl 49, (see Fig. 12,) which
is provided with a point 50, adapted to engage
with the shaft 33, and thereby prevent the
engagement of the stop 22 with its correspond-

ing numeral-wheel until after the carrying-

* pawl 27 has moved the numeral-wheel a part

30

35

40

O

55

b0

of the distance through which it 1s to be vo-

tated. One end of the spring 24 engages with
the pawl 49 and holds it in a normal position.
The action of the pawl 49 and spring 24, to-
oether with stop 22, is shown and described
in my former patent, No. 371,496, dated Octo-
ber 11, 1557. B |

The lever 40 is to be depressed after the re-
cording of each number for the purpose ot
shifting the paper, movingthe ink-ribbon,and
returning the recording-hammers, as herein-
after set forth. On each depression of the le-
ver 40, as best shown in Figs. 2, 7,11, and 12,
the levers 28 are drawn backward by means
of the links 36, rock-shaft 37, arm 38, and link
39, and said levers 28 are held back against
their springs 81 by the engagement with their
catches 30 of the catches 35 of the detents 52.
The levers 28 and their carrying-pawls 27
are thus held back against the spring until
the cateh 35 is disengaged from the cateh 50,
when the lever 28 and its carrying-pawl 27 1s
driven forward by the impulse of the spring
31,thereby causing the carrying-pawlto move
the- numeral-wheel of the next higher order
one space, thus effecting the carrying of the
tens.

As it is necessary to carry the tens from
each numeral-wheel to the next higher nu-
meral-wheel but once on recording each num-
ber and as the lever 40 is operated after the
recording of each number, the carrying levers
and pawls will be reset after the recording ol
each number. - -

On computing-machines heretofore in com-
mon usethe operation of subtraction has been
accomplished by adding thecomplementof the
subtrahend to the minuend. In practice this
isaccomplished as follows, and in this explana-

one of the figures 1 to 9, inclusive, and as not
including zero: It will be observed that there
are two numbers on each key 14.  (See I'ig. 1.)
The large one represents the power or nu-
meral value of each key, and thesmallone rep-
resentsitscomplementlessone. Whenitisde-
sired to subtract one number from another by
means of my improved machine, the operator
strikes the minuend on the keys with reter-
ence to the large numbers, asin adding, and he
then strikes the subtrahend on the keys with
reference to the small figures, except that he
strikes one less for the extreme right-hand or
units digit, and that he omits to strike the 9’s
of such subtrahend and strikes all of the ci-
phers to the left of the right-hand digit of the
subtrahend, and he strikes as many ciphers to
the left of the left-hand digit as the number
of places or figures in the minuend exceeds
the number of places or figures in the sub-
trahend. Theanswerorremainder will be ex-
pressed on the numeral-wheels of those orders
on which the operation has been performed,
and the next higher numeral-wheel will indi-
cate one, which is to be disregarded 1n read-
ing the answer.

The operation of subtraction is performed
in like manner on my present machine; but
in my former machine the 1 carried to the
next higher numeral-wheel to the left of the
highest numeral-wheel of the subtrahend was
removed by adding a 9 to said numeral-wheel
and to all other numeral-wheels at the left of
it. To save the carrying of the 1 above men-
tioned and afterward adding the 9’s,as above
deseribed, I provide the following device:

44 indicates a series of levers, (see IFigs. 1
and 4,) one for each earrying-pawl 27. IKach
lever is mounted upon a stud 45, as shown in
Fig. 11, and is provided with a finger-piece,
which extends apward to within convenient
reach of the operator, as shown in If1gs. 1, 4, 7,
10, and 11. Each lever 44 is provided with

an arm 46, adapted toengage with the under

side of its ecarrying-pawl 27, as best shown 1n
[Figs. 10 and 11, and hold said carrying-pawl
from engagement with its numeral-wheel.
When the operator makes a subtraction, the
lever 44 at the left of the highest column or
series of keys in which a key 1s struck in the
subtrahend is pushed backward, which raises
the carrying-pawl 27, which carries from said
highest series or column of keys to the next
column at theleft. By this construction and
operation the carrying-pawl i1s held out of
operation, so that the complementary num-
ber is added and the tens of the highest se-
ries are not carried, thereby making a proper
subtraction. - When the levers44are in their
normal position, they do not interfere with
the operation of the carrying-pawls 27. "I'he
shaft 3 is provided with a series of pins or
projections 56, one for each numeral-wheel 4,
as best shown in Fig. 18. Kach numeral-
wheel 4 is provided with a pawl 87, located in
its face, as shown in Ifigs. 13 and 16. HKach

tion I use the word “digit” as meaning any | pawl is provided with a spring 53 to press 1t
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outward and a stop 59 to limit its outward ] the stops 22 out of engagement with the nu-

movement. Kach pawl 57 is arranged and

~adapted to be engaged Dby the pin or projec-

IJ

20

25

30

40
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cured to the bar 064.

tion 56 on the shaft 8 when the shaft is ro-

tated in the direction indicated by the arrow

in Ifig. 13. The arrangement and operation
of these parts is fully deseribed in Patent
No. 371,496, issued to me October 11, 1887.
When the numeral-wheel 4 is rotated forward,
as 1n computing, the spring 58 permits the
pawl 57 to pass the pin 56. The shaft 3 is
provided with a spur-pinion 60, which is pref-
erably located upon the outer end of said
shaft, as shown in Kig, 3.

61 indicates a lever pivoted at its rear end

upon a pivot 62, as best shown in Fig. 3. At
1ts forward end the lever 61 is provided with
a rack 63, which meshes with the pinion 60.

64 indicates an actuating-bar for the lever
61. "T'his actuating-bar is mounted and can
move longitudinally in a vertical bearing 65,
as best shown in Figs. 18, 19, and 20. The
actuating-bar 64+ may be provided with an eye,
as shown in [ig. 3, or as shown in Figs. 18
and 19. This bar 64 is connected with the le-
ver 61 by a spring 66, which is attached to
the eye in the lower portion of the bar 64 and
acts to return the bar 64 to normal position.
The bar 64 is provided with a shoulder 67,
which is adapted to engage with the edge of
or a flange on the lever 61 and depress said
lever. . When the bar 64 is in its normal po-
sition, (shown in Ifig. 18,) the shoulder 67 will
be elevated a distance above the edge of the
lever 61,-for purposes which will hereinafter
appear. When the lever 61 is moved down-
ward to1ts lower limit by the bar 64, the rack
03 will rotate the pinion 60 and shaft 3. The
rotation of the shaft 3 will, as best shown in
Kig. 13, by the engagement of its pins 56 with
the spring-pawls 57, rotate the numeral-wheels
4 forwardly. The arrangement of the pins
56 upon the shatt 5 and of the rack 63 in re-
Jation to the pinion 60 is such that when the
lever 61 and rack 63 reach their lowest posi-
tion they will have rotated' the nameral-
wheels into the position which will reveal the
zeros at the sight-opening.

In order to automatically move the stops
292 outof engagement with the numeral-wheels
to permit said numeral-wheels to be reset to
zero, 1 provide the following device:

68 indicates an engaging plate, which is se-
This plate 68 is pro-
vided with an inclined shoulder 69 on its
lower edge, as best shown in Fig. 18. |

70 1ndicates a push-rod, which, as best
shown in IFig. 7,1s at one end loosely connect-
ed with an arm 71 on a rock-shaft 72, and at
1ts other end 1s adapted to engage with the

incline 69 of the plate 68, as best shown 1n

Figs. 18 and 19. This rock-shaft. 72, as best
shown 1n Ifigs. 7, 11, and 12, is adapted to en-

gage with a series of projections 73, one apon

cach stop 22.  When the bar 64 is depressed,
the push-rod 70 will be moved by its engage-

meral-wheels by the engagement of the rock-
shaft 72 with their projections 78. This op-
eration takes place prior to the engagement
of the shounlder 67 with the lever 61, so that
the stops 22 are out of engagement with the
numeral-wheels before any of the numeral-
wheels begin to be rotated by the shaft 3, as

hereinbefore set, forth.

The plate 68 is provided with a vertical
edge 74 and an inclined face 75, as shown in
IFig. 19.  When the bar 64 and plate 68 pass
downward, as best shown in Ifigs. 7, 18, and
20, causing the incline 69 to pass beyond the
end of the push-rod 70, the engaging end of
the rod 70 will engage with the vertical edge
74 of the plate 68, and at about the time the
numeral-wheels have been rotated to bring
the figure 6 at the sight-opening the end of
the rod 70 will arrive at the inclined face 75
of the plate 68 and slip therefrom, which will
allow the rod to be drawn backward by a
spring 80, which will rock the shaft 72 from
engagement with the projections 73 and leave
the stops 22 free to engage the numeral-
wheels at the proper time. The stops will be
held back by the carrying-levers 28, the hook
50 engaging with the shaft 33 until the units-
numeral wheel, which is about one-fortieth of
a rotation 1n advance of the other numeral-
wheels 4, arrives at ten, when the earrying-le-
vers 28 will be released in suceession, thereby
releasing the stops 22 to stop all the numeral-
wheels at zero. The push-rod 70 can spring
sidewise sufficiently to allow its engaging end
to be passed by the plate 68, as such plate
moves up, when the bar 64 returns to its nor-
mal position,and the attachmentof the spring
50 18 such, as shown in Ifig. 19, that it will
act to bring the end of the rod 70 back under
the shoulder 69 of the plate 68, as shown in
IF1gs. 3 and 19, when the bar 64 is returned to
1ts normal position.

Sl indicates a series of recording-disks or
type-heads, as best shown in Ifigs. 1 and 8, one
for each actuating-lever 11. EKEach record-
Ing-disk or type-head is provided with nu-

- merals 0to 9, both inclusive. Each recording-

disk or-type-head 81 is mounted upon a shaft

52, and each recording-disk or type-head is

connected with its proper actuating-lever by
a link 83, which is attached at its upper end
to an arm 84 upon the proper type-head, as
tully described in Patents No. 441,232, issued
to me November 25, 1890, and No. 405,024, is-
sued to me June 11, 1889. Kach link is pro-
vided with set-nuts 85, as shown in igs. 1 and
5, by which the position of the recording-disk
Sl in relation to the actuating-lever 11 can be
adjusted properly, and I so adjust them that
when each actuating-lever 11 is in its normal
position its corresponding disk will be held
In position to print a zero, as and for the pur-
poses hereinafter set forth.

As best shown in Fig. 8, 86 indicates a se-
ries of arms secured to or made integral with

ment with the ineline 69 sufficiently to throw | the rear ends of the series of stop-levers 10,
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and serving to release the pawls 89 from lock-
ing engagement with the hammers 87, when
the levers 16 are depressed, as hereinafter
more ftully deseribed.

S7 indicates a series of hammers, one for
each recording-disk 81. |

88 indicates a series of springs, one for each
hammer 87. Hach spring 88 acts to throw the
hammers against the recording-disks 81 for
the purpose of making the record, as hereln-
after set forth and asfully deseribed in Patent
No. 441,233, issued to me November 25, 1590.

389 indicates a series of retaining-pawls, as
best shown in Fig. §,one for each hammer 87.
Each hammer 87 is provided with a noteh 90,
adapted to receive one end of its correspond-
ing pawl 89. The lower end of each pawl 89
is adapted to be engaged by an adjustable

- projection or screw 91, secured in the upper
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end of a corresponding arm 86.

92 indicates a series of springs, one for each
pawl 89, which act to normally hold the pawls
in engagement with the notehes 90 in the
hammers.

As best shown in Fig. 8, when an actuating-
lever 11 is depressed by a key 14 its record-
ing-disk 81 is brought into such position that
the figure corresponding to the figure on the
key struck is raised and held in such a posi-
tion that it will be struck by thestriking-face
of the hammer when the hammer is released.

At the end of the stroke of the key it de-

presses the corresponding stop-lever 16, as
heretofore set forth, which causes the arm 56,
through its projection 91, to release the corre-
sponding pawl 89 from engagement with the
noteh 90 in the corresponding hammer 87.
This releases the hammer 87, which is thrown
forward by its spring 88, making a record ot
the figure. Aftereach operation the hammer
remains down until it is returned, as herein-
after set forth.

In using my computing-machine the oper-
ator writes the figures successively, beginning
at the right. When there are zeros or ciphers
in the number, such zeros or ciphers have no
corresponding key in the several series of
keys 14. FEach recording-disk has a cipher or
zero, which is normally held at the printing-
point, as hereinbefore set forth. In order to
print these ciphers, I provide each pawl 89
with a pin 93, as best shown in Fig. 22 and in
section in Fig. 8, which is adapted to be en-
caged by a projection or flange 94 on a pawl
89, which belongs to the series of the next
higher order. All hammers which have not
been released at the right of a pawl 89, which
releases a hammer in making a record, will
be released, thereby printing or recording a
cipher in each order in which a figure has not

~already been printed.  Forinstance, a person

wishing to record 5,000 will depress the key
14, having the number 5 thereon in the thou-
sands series—that is, the fourth series, count-
ing from the right. The actuation of this key

will cause therecord to be made as heretofore
described, and by the engagement of the flange

94 on the pawl89of the thousands series with
the pin 93 of the hundreds series (see Fig. 22)
the hammer of the hundreds series will be re-
leased and record a zero, and the hammers of
the tens and units series will in like manner
be released and record a zero. The hammers
of all the series to the left will be unactuated,
because the pin 93 will simply move away
from the flange of the pawl at the left.

95 indicates a link, which is connected at
one end with the lever 40, as best shown 1n
Fig. 2, and at its other end with an arm 96

on a rock-shaft 97. - The rock-shaft 97 1s pro-

vided with an arm or extension 98, (best
shown in Fig. 4,) which is adapted to engage
with the hammers 87 and throw said hammers
back into position to engage the pawls s3I
with the notches 90. By each actuation of
the lever 40 the rock-shaft 97 is rocked and
the hammers S7 are thrown back in the po-
sition shown in Fig. 8 by the engagement of
the extension or arm 98 therewith and locked
in such position by the pawls 89. This places
the hammers in position in readiness for re-
cording a second number. As shown, the
hammers 87 arve loosely mounted upoun the
shaft 97, |

09 indicates aratchet-wheel which is mount-
ed upon one end of the paper-roller 100.
(Best shown in Fig. 5.) The link 95 1s pro-
vided with a pawl 101, which is held In en-
oagement with the ratchet-wheel 99 by means
of a spring 102, as best shown in Fig. 2. Each
actuation of the lever 40 causes the pawl101
to move the ratchet-wheel the space of one
tooth.

103 indicates a roll of paper, which 18
mounted upon a screw-threaded shaft 104,
as shown in Figs. 8 and 9. The shaft 104 18
provided with two screw-threaded followers
105, which are internally serew-threaded and
adapted to be secured in the end of the roll
of paper 103, and thereby secure said roll of
paper upon said shaft 104. The shaft 104
may be inserted longitudinally in a bearing
106 at one end, as shown.in Fig. 9, and 1its
other end may be inserted in a bearing 106,
which is provided with a slot to permit such
insertion and with a spring-catch 107 tc pre-
vent its accidental removal.

108 indicates an arm which is adapted to
engage with the roll of paper 108, and 18
mounted upon a rock-shaft 109, which is pro-
vided with a spring 110, as shown in Figs. 3
and 9. The arm 108 may be adjusted upon
the shaft 109 by means of a set-screw 111.
The paper of the roll 103, as shown in Iig. 8,
passes over i pulley 112, thence downward
and around the roller 100, thence npward and
back of an ink-ribbon 155, which lies between
the paper and the type-heads on the record-
ing-disk 81. As shown in Iig. 8, the paper
103" passes between the series of hammers37
and the recording-disks81. If desired,arub-
ber platen 114 may be interposed between
the paper 103 and the hammers 37.

115 indicates a roller which 1s adapted to
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engage with the paper 103*on one side of the
roller 100.

116 indjeate.&a a roller which is adapted to
engage with the paper on the opposite side

of the roller 100, as best seen in Fig. 8 and as

best shown in Fig. 2. Fach roller 115 116 is
mounted upon arms 117, which aredrawn to-

- gether to bring the rollers 115 116 against

I1Q

15

20

the paper on the roller 100 by means of a
spring 118. | |

vz Indicates a pawl (best shown in Fig. 2
which is provided with a spring 119, adapted
to hold the pawl in engagement with the
ratehet-wheel 99 and prevent the backward
rotation of the ratchet-wheel 99 and the
roller 100. |

As best shown in Figs. 3 and 5, 120 indi-
cates a spur-wheel upon one end of the shaft
of the roller 100, which is engaged by pinions
121 upon the shafts of the rollers 115 116.
The engagement of the pinions 121 with the
spur-wheel 120 insures the rollers 115 and 116

~rotating in unison with the roller 100.
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122 indicates a shaft which is supported on

arms 126. (Best shown in TFigs. 8 and 23.)
T'his shaft at its outer end, as shown in Fiy.
2, 18 provided with a ratchet-wheel 123.
- 124 indicates a pawl (best shown in Fig. 2)
which is pivotally mounted upon the lever
40,and isheld inengagement with the ratchet-
wheel 123 by a spring 125. Each actuation
of the lever 40 causes the pawl 124 to rotate
the ratchet-wheel 123 and its shaft 1922 the
space of one ratchet-tooth. The shaft 122 is
mounted in bearings upon arms 126, which
are secured to a rock-shaft 127. (See Fig. 8.)
1o one of the arms 126 is pivotally secured a
1'hishandle 128 projects through
an opening 129 in the frame 2, and is pro-
vided with notehes 130, adapted to engage
with the edge of the opening 129. A spring
151 acts to hold one of the notches 130 in en-
gagement with the edge of the opening 129,
By means of the handle 128 the shaft 122 can
be raised or lowered, as necessary, for the
purposes hereinafter set forth.

Upon the shaft 122 are mounted two bev-
eled pinions 132, as shown in Fig. 23, located
so that each may mesh with its correspond-
ing bevel-wheel 133, as hereinafter described.

135 1ndicates two beveled wheels, one. for
each pinion 132. EKach beveled wheel 133 is
gsecured upon a vertical shaft 134, and each
shaft 134 projectsupwardly through the frame
2 and 1s provided with an ink-ribbon spool
185. One beveled wheel 133 is arranged to

-~ engage with the lower side of its beveled pin-

6o

ion 132, and the other beveled wheel 133 is
arranged to engage with the upper side of its
beveled pinion 132. When the shaft 122 is

depressed by means of the handle 128, the bev-
eled wheel 133, which engages with the lower
side of 1ts pinion 132,will be driven, and when
the shaft 122 is raised by means of the han-
dle 128 the beveled wheel 133, which engages
with the upper side of its pinion 132, will be
driven, thereby driving one or other of the |
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vertical shaflts 154 and rotating its ink-ribbon
spool 139.

As best shown in IFig. 8, 136 indicates two
guldes for the ink-ribbon, which guides bring
the ribbon in proper position in front of the
recording-disks 31.

157 1ndicates arocking frame which is pro-
vided with a rod 138, as best shown in Iigs.

4 and 8. The platen 114 is carried by this
frame. The frame 137 is provided with a

spring 139, (best shown in Fig. 7,) which holds
the frame in the position shown in Ifigs. 7 and
8. This frame holds the paper in proper
printing position. I3y meansof a handle 140
the lower portion of the frame 137 may be
rocked backwardly for the purpose of insert-
ing the paper between the rollers.

141 indicates a number of paper-guides
(best shown in Figs. 4 and 5) for assisting in
inserting the paper between the roller115 and
the roller 100, as fully shown in Patent No.
441,233, |

Ieneath the rollers 100, 115, and 116 is a
paper-guide 142, (bestshownin Ifig. 6,) which
will guide thepaper between the roller 1106
and the roller 100 when the paper is first in-
serted. '

The bearings 106 of the shaft 104 are sup-
ported in a portion 143 of the case 1, which
portion 18 hinged to the main portion 1 on a
hinge 144, as Dbest shown in Figs 7 and 8.
When the hinged portion 143 is in the posi-
tion shown in Fig. §, the partsare in position
for computing and recording. By turning
the hinged portion 143 down into the position
shown 1in Fig. 7 a large number of the parts
which are exposed in operation are covered.

I have hereinbefore described a complete
device forrecordingthenumbersusedin com-
puting with my machine, and I will now de-
scribe a device by which the result or sums
of the computation may be recorded auto-
matically. .

145 Indicates an actuating-bar for the re-
sult-recording device. (Bestshownin [igs.4
and 17.) This actuating-bar 145 is provided
with a hand-piece146. The actuating-bar in
the construction shown, whichis the best con-
struction and arrangement known to me, is
supported in a vertical bearing 147 near the
front portion of the machine (best shown in
IFigs. 1 and 4) and in convenient reach of the
operator. |

143 1ndicates a shaft which is supported in
horizontal bearingsabove the numeral-wheels
4. This shaft is movable longitudinally in
1ts bearings. At its outer end it is provided
with a notch 149, (Best shown in Fig. 17.)

150 1ndicates a cam-disk which ismounted
npon a rock-shaft 151, mountedin the frame 2,
as best shownin I'ig. 3, and, asshown in Figs.
4 and 17,18 adapted toenterthe noteh 149 and
move the shaft 148 longitudinally, as shown
1in Ifig. 17. This disk 150 is provided with a
pin or projection 152, which is adapted to be
engaged by a plate 155, secured to the actu-
ating-bar 145. As shown in Tig. 17, when
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this actuating-bar 145 is in its normal posi-

 tion a shoulder 154 of the plate 153 engages
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with the pin 152. When the actuating-bar
is depressed, the shoulder 154 will cause the
cam-disk 150 to berotated by theengagement
of said shoulder 154 with the pin 152, and the
cam-disk 150 will cause the shaft 148 to be
moved longitudinally by the engagement of
the cam-disk 150 with said shaft 148 in the
notch 149, as best shown in Kigs. 4 and 17.
The shaft 148 is provided with a series of
plates 155, one for each actuating-disk 7.
Each plate 155 (see TFig. 17) is provided with
a circular hole 156, slightly larger than the
disk 7, the edee of which hole is adapted to
engage the rear point 157 of the actuating-
pawl 9 of the corresponding actuating-disk 7
when the disk and pawl are rotated. Nor-
mally each plate 155 occupies such a position
that the point 157 will not be engaged with
it; but when the shaft 148 is moved longitudi-
nally each plate 155 is moved over its corre-
sponding actuating-disk 7, and the point 157
of the pawl carried by each actuating-disk
will engage the plate 155, and the ratchet-
engaging point of the pawl will thereby be
held from engagement with its ratchet-wheel
5 when the actuating-disks 7 are rotated, as
hereinaftersetforth. Thedownward descent
of the actuating-bar145 and itsattached plate

153 depressing the pin 152 rotates the cam-

disk 150 sufficiently to move the shatt 145
longitndinally to bring the plates 155 into po-
sition to engage with the points 157 of the
actuating-pawls 9 and throw such pawls out
of engagement with the ratchets 5 when the
actuating-disks 7 are rotated, and simultane-
ously the pin 152 rotates from beneath the
end 154 of the plate 153 and slides along the
edge 158 of said plate 1563, thus retaining all
the parts in position to hold the pawls Y out
of engagement with the ratchets 5 until the
bar 145 has been depressed a full stroke to
print the answer, as hereinafter desecribed.
When the bar 145 1sreleased, the parts return
to their normal position, as shown 1 Ifig. 17.
The rock-shaft 151, upon which the cam-
disk 150 is rigidly mounted, 1s located above
the stop-pawls 19, and when rocked about 1ts
center 151* by the engagement of the shoul-
der 154 with the pin 152 it engages with all
of the stop-pawls 19 (see Fig. 6) and causes
such stop-pawls to enter between the pins G
of their respective numeral-wheels, and there-
by lock the several numeral-wheels at the
commencement of the stroke of the actuat-
ing-bar 145. *
The lever 151° (best shown in Fig. 7) is piv-
oted on a shaft 151° the ends of which are
snitably supported in the sidesof the frame,
and such lever ig 0 placed that its movable
end extends under and against the rock-shaft
151 when in its nmormal position. 'There is

pivotally attached to the lever 151" near its

movable end a push-rod 180, which at its
lower end is provided with a slot adapted to

| the rocl-shaft 72. The rocking of tite rock-

shaft 151 about its center 151" depresses the
end of the lever 151%, and with it the push-
rod 180, which depresses the pin 181 and the
end of the arm 71 and rocks the shaft72, and,
as best shown in Figs. 6 and 12, the rocking
of theshaft 72 by the engagementof the shaft
72 with the points 73 of the detents 22 lifts
the detents 22 out of locking engagement with
the pins 6 of the numeral-wheels 4, as previ-
ously described. The pin 151 passes through
a slot in the rod 180, so that the rod 180 will
not interfere with the operation of the arm
71 and rock-shaft 72 when operated by the
push-rod 70, as hereinbefore set forth.

159 indicates a lever (see Fig. 3) which at
its forward end is adapted and arranged to
be engaged by the lower end of the actuat-
ing-bar 145. The rear end of the lever 199
is secured upon a rock-shaft 160. The rock-
shaft 160 is supported in suitable bearings 1n
the lower rear portion of the frame 2. "This
rock-shaft 160 is provided with a series ot
arms 161, (best shown in Fig. 8,) onefor each
actunating-lever 11.

162 indicates a series of hooks,one foreach
arm 161 and actuating-lever 11. Kach actu-
ating-lever 11 is provided with a pin 163, (see
Fig. 8,) over which its corresponding hook
162 is hooked. The lower end of each hook
162 passes throngh and slides in a boss 164
apon its arm 161, and is provided with a
shoulder 165, adapted to rest upon the Doss
164. TEach hook 162isprovided with aspring
166, which is attached at its upper endtothe
upper portion of the hook and at its lower
end to its corresponding arm 161, as shown
in Fig. 8. The depression of the lever 159
canses the arms 161 of the rock-shaft 160 to be
depressed. The springs 166 will draw the
hooks 162 downward, which will cause the
actuating-levers 11 to be drawn downward.
The racks 13 of the actuating-levers 11 will
cause the spur-pinions 8 to be rotated, which
will rotate the actuating-disks 7. The actu-

ating-disks 7 on their inner faces are each

provided with a pawl 167, (best shown in Iig.
15,) whieh is pressed outwardly by a spring
168. The adjoining face of each ratchet-
wheel 5 is provided with a groove 169, hav-
ing a shoulder 170, as best shown in Fig. 14.
When the actuating-levers 11 are depressed
by means of the springs 166, the racks 15 will
rotate their pinions 8 until the pawl 167 of
each actuating-disk 7 engages with the shoul-
der 170. The engagementof a paw! 167 with
its corresponding shoulder 170 will prevent
further rotation of its pinion §, and conse-
quently. the further depression of the actu-
ating-lever 11. The arrangementis such that
the pawl 167 will engage with the shoulder
170 at the time when the actuating-lever 11

‘has been depressed sufficiently to bring the

same number upon the corresponding record-
ing-disk 81 to the point of printing, which 18
shown on the numeral-wheel 4. The further

receive a pin 181 in the end of the arm 71 on | descent of the arms 161 will not move the
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actuating-levers 11 downward farther, as they | number indicated by the numeral-wheels ag

are locked by the pawls 167 engaging the
shoulders 170 on the ratchet of the numeral-
wheels, which are locked by the pawl 19, as
hereinbefore deseribed; but the springs 166
will streteh.

171 indicates a link (best shown in Figs. 6
and 8) which is attached at its lower end to
one of the arms 161. At its upper end the
link 171 is provided with a slot 172.

175 indicates a swinging frame, which is
pivotally mounted upon a shaft 1712, sup-
ported in the frame 2, and is adapted to en-
gage with all of the pawls 89. The frame is
provided with a pin 174, (best shown in IFie.
6,) which passes through the slot 172 in the
link 171, The link 171 is provided with an
adjusting-screw 175, for purposes hereinafter
set forth.
downward, the link 171 will be drawn down-
ward. At the end of the downward stroke
of the lever 159, Fig. 8, at which time when
all of the recording - disks will have been
moved into printing position, as above de-
scribed, the adjustable screw 175 (see Fig. 6)
will engage with the pin 174, and by swing-
Ing the frame 173 on its pivot 171* cause it
to engage with the rear portion of the pawls
Y, thereby causing the pawls to be moved
suificiently to release the hammers 87. The
hammers, when released, will strike the re-
cording-disks and record the totals or result
indicated upon the numeral-wheels 4. By the
construction just deseribed one device throws
the actuating-pawls 9 outof operation. An-
other arrangement of devices moves the
stop-pawls 19 into engagement with the nu-
meral-wheels and locks them in the position
they then ocecupy. Another device drawsthe
actuating-levers downward until they are
stopped at the number indicated by the nu-
meral-wheels 4, at which time, of course, the
recording-disks are moved into the position
to record the mumbers shown by their re-
spective numeral -wheels. At or near the

‘completion of the downward stroke of the

lever 159 and its actuating-bar 145 the re-
cording-hammers are all released by means
of the link 171 and the frame 173, thereby
recording the result, as before set forth.
When the actuating-har 145 returns to nor-
mal position, the hooks 162 will be raised by
the arms 161 through the engagement of the
shoulders 165 with the bosses 164, and when
In normal position by the engagement of the
shoulder 165 with the boss 164 the hooks 162

will be lifted from the pins 163, so that the

springs 166 will not interfere with the or-
dinary operations of my machine, as best
shown in Fig. S.

During the operation of recording the re-
sult or the total, which is indicated by the

numeral-wheels, the numeral-wheels are held .
stationary by the stop-pawls 19, as hereinbe-
fore described, and when the parts are re-
turned to their normal position the result or

When the arms 161 are rocked

a total will be unchanged.

1o avoid having the engagement of the
pawls 167 with the shoulders 170 interfere
with the correct rotation and stopping of the
numeral-wheels 4 when actuated by the keys
14, 1t is found necessary to set the pawl 167
so that it will nearly but not quite engage
with the shoulder 170 when the pawl 9 is
in engagement with the ratechet with which
1t engages when the zero is at the sight-open-
Ing.

When the printing of a number is effected
by the depression of the keys 14, the position
of the recording-disks S1 is determined by
the limit to which the lever 11 is pushed
downward, and the downward motion of the
lever 11 is limited by the engagement of the
pawl 9 with the ratchet on its numeral-wheel,
(when the numeral-wheel is positivelystopped
in 1ts rotation by the pawl 19,) and as the po-
sition of the recording-disks when the print-
ing of the answer is effected by the depres-
sion of the bar 145 is determined by the limit
of the downward stroke of the lever 11, which
1s 1n this case limited by the engagement of
the pawl 167 with the shoulder 170, and as
the engagement of the pawl 167 with the
shoulder 170 (for any particular number)
takes place a little later than the engagement
of the pawl 9 would take place with the
ratchet on the nuwmeral-wheel for the same
number, it will be evident that the levers 11
will be allowed to descend a liftle lower, and
the recording-disks 51 will stand a little
higher when the printing of the answer is
effected by the depression of the bar 145 than
1s the case when the printing of each figure
1s effected by the depression of the keys. To
isure the hammers striking squarely on the
proper numbers on the recording-disks it is
necessary that some compensation be made
for this difference in position of the record-
ing-disks. Taccomplishthisresultas follows:
By means of the lock-nuts 85 (best shown in
IFig. 8) the recording-disks 81 are so ad-
justed that the hammers 87, as they are re-
leased Ly the depression of the keys, will
strike squarely upon the proper numbers on
the recording-disks, when the push-rod 145
and lever 159 are in their normal position:
but when the printing of the answer is ef-
fected by means of the push-rod 145 and ie-
ver 159 the hammers are raised to a proper
alignment with the changed position of the
recording - disks by the following means: I

accomplish this result as follows: The shaft -

J7,upon which the hammers 87 are mounted, is
mounted in a portion 176 of the frame 2, (see
IFigs. 4 and 6,) which is hinged at its rear end
to the main portion of the frame 2 by a pivot
176%,
177 1s pivotally attached at its lower end to
the lever 159 on a pivot 178, as best shown in
Fig. 3. At its upper end the link 177 is at-
tached to the portion 176 of the frame by a

(Best shown in Figs. 3 and 7.) A link

72

75

30

QO

95

100

[0§

I10O

II5

125

[30




IO

20

30

35

40

55

6o

05

 for releasing said carrying devices, and mech- |
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pivot 179. When the lever 159 is depressed,
the link 177 will cause the portion 176, which
carries the hammers, to be raised sufficiently
to cause the hammersto strike the recording-
disks 81 at the proper point and record the
total in proper alignment. By depressing the
lever 40 the paper1s automatically moved up
for the purpose of making a second record by

the devices before desecribed, and the ham- |

mers 87 are at the same time automatically
set for a second operation by devices already

described, and the carrying-levers 28 are also |

automatically set by devices already de-
scribed. Thislever401s to be depressed after
each record of an entire number made by the
keys 14 and after each record of the results
shown by thenumeral-wheels by the operation
of the actuating-bar 145 and the parts oper-
ated thereby. |

It will be observed in the devices employed
for recording the sums or totals that betfore
any of the recording parts are put into opera-
tion the numeral-wheels are locked in a sta-
tionary position by the stop-pawls 19, and
that- the numeral- wheels are held in their
locked position until after the recording de-
vices return to their normal position. It will
also be observed that the recording devices
record the amounts indicated by the numeral-
wheels, because the recording-disks are per-
mitted to move up to the point which brings
the figure on each recording-disk which cor-
responds to the figure which appears at the

sight-opening of its numeral - wheel (in its

locked position) in line to be struck by itscor-
responding hammer, |

From the foregoing it results that the nu-
meral-wheels are not moved, and that after
the recording deviees are returned to normal
position afterrecording the number indicated
by the numeral-wheel the numeral-wheels in-
dicate the original sum. 'T'his permits the
operator to continue his work, adding other
numbers to this sum. It also permits him to
substract numbers from this sum and to per-
form various operations which are necessary
to the convenient application of myimproved
computing-machine to many commercial uses
and which need not here be fully set forth.

In Figs. 24,25,and 26 I have shown a modi-
fied form of the carrying devices. The only
change from the form previously described is
in the employment of an arm23%on the lower
portion of each of the carrying-levers 23,which

arm is adapted to be engaged by the rock-

shaft 37 for moving thecarrying-levers 28 back
into their restrained position. The arms 28*
and the links 59 each form means for retract-
ing the levers 28 by the rock-shatt 57.

What I claim as new, and desire to secure
by Letters PPatent, 18—

1. Thecombination, withaseriesof numeral-
wheels and actuating mechanism therefor, of a
series of separate carrying devices, each pro-
vided with an actuating-spring 31, detaining
mechanism for said carrying devices,a device

anism for retracting said carrying devices
against their actuating-springs, whereby the
carrying is effected by power notderived from
the actuating mechanism, substantially as
and for the purpose specified.

2. Thecombination,with aseries of numeral-
wheelsand actuating mechanismtherefor, of a
series of carrying-levers 23, carrying-pawls
carried by sald levers, actuating-springs 31,
detaining-pawls 32, and pins 34, carried by
the numeral-wheels, substantially as and for
the purpose specified. |

3. The combination, with numeral-wheels,
actuating mechanism forsaid numeral-wheels,
and recording devices operated from said nu-
meral-wheel-actuating mechanism, of a series
of separate carrying devices, each provided
with an actuating-spring, devices for detain-
ing said carrying devices, devices for reset-
ting the recording mechanism for a second
operation, and devices forretracting and set-
ting said carrying devices antomatically and
simultaneously with the resetting recording
devices, substantially as and for the purpose
specified. |

4. The combination, with numeral - wheels
and actuating mechanism therefor, of car-
rying-pawls 27, carrying-levers 28, having
catches 30, actuating-springs 381, detaining-
pawls 32, pins 34, carried by the numeral-
wheels and adapted to engage sald detaining-
pawls 32, and devices for retracting said car-
rying-levers 28, substantially as and for the
purpose specified.

5. The combination, with numeral-wheels
4 and actuating mechanism therefor, of car-
rying-pawls 27, levers 28, having. eatches 30,
detaining-pawls 52, adapted to engage said
catches, pins 54, carried by sald numeral-
wheels, rock-shaft 37, means for retracting
said levers 28 by sald rock-shaft, arm 38 on
said rock-shaft, link 39, and lever 40, sub-
stantiatly as and for the purpose specified.

6. The combination, with numeral-wheels
and actuating mechanism therefor,.of spring-
actuated carrying-levers, devices for detain-
ing said carrying-levers, and devices for re-
leasing said carrying-levers to carry the tens,
snbstantially as and for the purpose specified.

7. The combination, with numeral-wheels,
actuating devices therefor, carrying - pawls,
and devices for actuating said carrying-pawls

to carry the tens, of a device for preventing

the operation of the carrying-pawls, whereby
the operation of subfraction is accomplished,
substantially as specified.

3. Thecombination, with numeral-wheels 4,
actuating mechanism therefor, and carrying-
pawls 27, of levers 44, having arms 46, sub-
stantially as and for the purpose specified.

9. The ecombination, with a shaft 3, having
pins 50, numeral-wheels loosely mounted on
said shaft 3, and pawls 57 on said numeral-
wheels, of devices for rotating said shaft,
stops for said numeral-wheels, and devices for
automatically throwing said stops out of en-
cagement, operated from the deviees rotating

9
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said shaft, substantially as and for the pur-
pose speciiied.

10. T'he combination, with a shaft 3, having

pins 606, pinion 60, lever 61, having rack 63,
and actuating-bar 64, of stops for said nu-
meral-wheels,shaft 72, adapted to engage with
said stops, and devices for rocking said shaft
from the actuating-bar 64, substantially as
and for the purpose Speolﬁed

11. The combination, with numeral- wheels
4, carrying-pawls, and aetuatmg mechanism,
of movable stops which prevent overrotation
of all the numeral-wheels and mechanism
which automatically moves the stops from en-
gagement with all the numeral-wheels and re-
sets the latter, substantially as described.

12. The combination, with numeral-wheels
4, having pawls 57, shaft 3, having pins 56,
and locking-pawls for the numeral-wheels, of
a pinlon 60 on said shaft 3, lever 61, having
rack 63, actuating-bar 64, having plate 68,
shaft 72, and push-rod 70, adapted to engage
with said plate 65, substantmlly as and for
the purpose specified.

13. The combination, with numeral-wheels,
of an actuating-bar 64, devices for resetting
sald numeral-wheels to zero, operated by said
bar 64, stops and devices for throwing said
stopsout of engagement, operated by a rod 70,
a plate 63 on said bar 60, having a shoulder
69, a straight edge 74, and an inclined portion
79, and a spring 30, substantially as and for
the purpose specified.

14. The combination,withrecording devices
and actuating mechanism therefor, of ham-
mers 87, springs 88 for said hammers, detain-
ing devices for said hammers, separate de-
vices Tor releasing each hammer from the
actuating mechanism of its recording-disk,
and devices for releasing all hammers to the
right of the one released, whereby the zeros
are recorded automatically, substantially as
and for the purpose specified.

15. The combination, with recording-disks
81 and actuating mechanism therefor, of ham-
mers 87 and pawls 89, having flanges 94, and
pins 93, sub%tantmlly as and for the purpose
specl ed

16. The COI]]blnatIOI],Wlt-h a computing de-
vice consisting of a series of numeral-wheels
and opel*atuw mechanism and a recording
mechanism adapted to be operated sim ulta,ne-
ously with said computing mechanism, of de-
vices for locking said numeral-wheels in the
position which they occupy at the end of a
computation,and devicesforoperating said re-
cording mechanism controlled by said locked
numeral-wheels to record the resultindicated
by the numeral-wheels in their locked posi-
tion, substantially as specified.

17. The combination, with numeral-wheels,
of devices {or locking said numeral-wheels
and recording mechanism for recording the
answer or result indicated by said numeral-

4, disks 7, and levers
for said numeral-wheels,

465,255

wheels in their locked position, substantially 65

as specified.

1s. The combination, with ecomputing de-
vices and recording dewces operating there-
with, of actuatin tr-levers 11, devicesfor throw-
ing ﬂle eomputuw devices out of operation
and locking the numeral-wheels of the ecom-
puting devmes, and devices for operating the
levers 11 and causing the Iecordmn dewees
to be thereby opemted and record the amount
indicated by the numeral-wheels of the com-

puting devices, substantially as and for the

purpose speciged.

19. 1T’he combination, with numeral-wheels
4, actuating-disks 7, and pawls 9, of devices
for throwing said .:lGLlchtlllﬂ-pELWh out of op-
er atlon with the ratehet of the numeral-
so as to allow the disks to rotate to
their pl‘Opel‘ positions when the answer is be-
ing printed, substantially as and for the pur-
pose specified.

20. The eombumtlon with numeral-wheels
4, disks 7, and pawls 9, 0[ shaft 148, plates 155,

-lmvmﬂ holes ]OG,a,dapted toreceivethep Lwls
9, and dewees for moving said shaft and plates
longitudinally, Substantmlly as and for the
purposes specified.

21. The combination, with numeral-wheels
11, of stop-pawls 19
grooves 169 1n said
numeral-wheels having shoulders 170, and

spring-pawls 167 on said disks 7 wherebysmd

disks are permitted to be rotated in recording
totals to the points to which said numeml-
wheels have been rotated in computing, sub-
stantially as and for the purpose Speelﬁed

22. T'he combination, withlevers 11, having
pins 163, of a lever 159 rock-shaft 1()0 Arms
161, hooks 162, and Splll]”‘S 166 %ubstantmlly
as and for the purpose spemﬁed

26. I'he combination, with the levers 11,
having pins 103, of a lever 169, rock-shaft 160
h@vmg, arms 101, said arms bemn pIOVIded
with bosses 164, hooks 162, hawng shoulders

165, and spl'illgS'lﬁG,, Substanti&lly as and for

the purpose specified.

24. 'T'he combination, with recording-disks
ol, hammers S7 therefor, springs 88, devices
for retaining said lmmmer , and aetuatmmle-
vers 11 for said recovding dlsk'-a of levers 159,
devices for depressing the actuatlnn -levers
from said levers 159, frame 173, and lmk 171,
substantially as and for the purpose Speel fied.

20. The combination, with a frame 2 and
recording-disks 81, of ]mmmers 87, a shaft
97, pmtmn 176 of the frame hmﬂed to the
main portion of the frame 2, link 117, and le-
ver 159, substantially as and for the purpose
Speelﬁed

DORR LE. FELT.

Witnesses:
HARRY T. JONES,
JOHN L. JACKSON,
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