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T all whom it may concern: - the machine to a'utomh'ticallj print the zeros, :
. Be it known that I, Dorr E. FrLT, 5 citj- Fig.'28 iy & detail showing a portion of the .
zen of the United States, residiog at Chicago, | device for moving the.iqk-ribbpn. Fig. 241

> it 2
Provemeuts in Recording Computing - Ma- parts being in the Position which they will
chines, of which the following is & Bpecifiea- occupy after g carrying Operation. Fig, 2515
tion, reference being had to- the accowpany- | a detail, being an elevation of & portion of the
ing drawings, in which— :
To  Figurelisa top or plan view omitting the
parts which carry the paper-roll. Fig. 2is a i
- Bide elevation, the case being in section. Fig,
3 is a sids elevation of the Opposite side from )
that shown in Fig. 2, the case being in ‘see-’
15 tion. Fig. 4 is a'frong blevation, the eage.be- |.th
ing removed. Fig. 51is a rear elevation, the [.of = -
case being removed. - Fig.6isa longitadinal | . Thisinvention relates, chiefly, to recording-
Baction on line 6 § of Figs. 1, 4, and 5, Fig. | machines which compute, and the noye] fea-
. © 7is a longitudina] section on line 7 7 of Figs,. furesare designed especially ag improvements 70
"20 1,4 and 5 Fig 8 is g longitudinal section | ipon ;'ecording-machilfas; but-gsome of these:
on line 8 8 of Figs, 1,4,and 35, Fig. 0 is ade- | improvements may be used in somputing op
tail, being a section through the Paper-roll, | adding machineg,” . : :
Fig, 10 is an enlarged detail, being a front: The Ieaﬂing'objeet of my invention i8 to
"~ elevation of one numeral-wheel and part of | provide an improved recorcling-'machina,- 75
25 another and the coseting barts between'thom, which will record the answer or result ingi.
showing also the laver 44 Fig. 11 ig p geq. cated by the nameral-wheelsg by Dressing g -
tion on line 11 11 of Fig.10.. Fig. 124isa sec- | knob insteaq of atriking the amount of the
tion on ling 12 12 of ‘Hig. 10. . Fig. 1348 an Answer on the keys, : .
enlarged detaﬂshowingonefaeeof anomeral- [ Another object of my invention ig to Pro- 8o -
30 wheel. Fig 14isan enlarged detail showing | vide ap improved devige for retarning the
the opposite face of 5 umeral-whee], Trig, humeral-wheels to zere, - e . _
d I8 an enlarged detail showing one face of Another objset of myinvention is to record
an actuating-disk, Fig. 16 is an enlarged de- automatically the zerog of the number to the
tail, being a section throu?h A numeral-wheg] right of the digit which ig being recorded.
35 online 16 16 of Fig.13. T g.17is an enlarged Another objeot; of my - invention .ig to de-"
= detail, being a perspective view of g portion | rive the Power to effest the “8a1Tying of the
.of the device for recording the answep Or re- | tens from the movement of the lever which
sult of the numbers computed, Fig. 18is an | advances the paper, and thys cause the keys -
enlarged detail, ‘being a side elevat on of the | tobe depressed with less expenditure of force. go. .
40 aectuating-bar of the device for returning the Anoth‘ar. object of my invention. is to pre- -
numeral-wheels to zero. Fig, 191s anenlarged | vent the cairying of teng from any column
- @etail, being an elevation of the parts shown | to the next higher whenever g Subtraction ig ]
and a portion of ‘the deviee for returning the | made by neans of adding & complementary © -
Dumeral-wheelsto zero, . Fig. 20isaview simj. number, as hereinaftep explained, .. 95
45 lar to Fig, 18, showing the parts in- another _Farther objeats_wﬂl:behereinaftarset_forth
position. Fig. 21isan under gide View of the. | in a description of the devige, ’ o
part of the machine shown, - Fig. 22°isan | 1 accomplish these various objests and the
enlarged detail view sh'o_wing the_ Gevices objects hereinaft i
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Similar figures of reference refer to similar
parts throughout the several views of the
idrawings, - . s
1 indieates the case of the machine, which
+ ' § i8 made in snitable form and of suitable ma-
terial to contain the devices, hereinafter de-
geribed. - . ; :
.| 2indicates the frame of the machine, which
. is made in suitable form to support the va-
1o rious parts, hereinafter set forth, .
- 8indicates a shaft, upon which a series of
numeral-wheels 4 ig loosely mounted. Hach
-numeral-wleel 4 is provided on one side with -
% a ratchet-wheel 5, a3 beit shown in Figs. 10,
.15 11,18, 14, and 16. Each ratchei-wheel 5 is
* seoured to-its numeral-wheel 4 by ten pins 6,
as shown in Figs.14 and 16, and each ratchet-
‘wheel § is provided with ten teeth.
.7 indicstes & series of actuating-disks, one
-20 for each numeral-wheel 4, mounted npon the
shaft 3. Each actuating-disk has secnred
therefo a spur-pinion 8,as best shown in Figs.
"4, 8,10,12, and 15. Each actuating-disk 7is.
provided with an actnating-pawl 9, adapted
25 to engage ‘with the ratehét-wheel 5 on its no-
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. Each lever 11
3o is'pivoted at ity rear end upon a shaft 12, and .
at its forward end is provided with & rack 13,
ag best shown in Fig. 8, adapted to engage
with its corresponding spur-pinion 8. _
F . " 14 indicates several series of keys, as best
.35 ‘shown in Figs. 1, 6, and 8, & series for each le-
verll. Eachseries consisfsof ninekeys bear-
ing numerals from one toning, inclusive, and
in addition to the number thus plaged upon |
each key there is also placed upon it another
4o In smaller type, which is equal to the differ; |

wheel 4 and prevent backward rotation of
said numeral-wheel. L ,
The carrying of the tens from the nnmeral-

‘wheel of one order to the numeral-wheel of

the next higher order is effected byimproved

mechanisin, which I will now deseribe.
As best shown in Figs. 10, 6, and 11,28 in:

dicates a series of .levers, one for each nu-

. meral-wheel 4, exeept that the numeral-wheel

of the highest order need not be provided
with one. ~ Each leveris pivoted npon a shafs

23, and vach lever is provided with a pawl 27, .

70

75

which is normally pressed. to engage the pins .

6 of the next higher wheel 4 by 3 spring 29,
Each lever.28 is normally pressed toward its
numeral-wheel by a spring.81, as best shown
in Figs. 6and 8. . k.

32 indioates & series of detents, as best

8o

shown in Fig. 11, onéfor each lever28. Each .

detent 82.is mounted upon a shaft 33 at one

85

end,and at its other énd is adapted to be en-

gaged by a pin 84 (see Fig. 18) on its corre-

sponding numeral-wheel 4, Each detent 32

18 provided with a ‘eatch 35, as best shown. in'

Fig, 8, adapted to engage with a catch 50 on
its corresponding lever 28. The engagement

go

of the eatch 35 with the catoh 30 holds the lé-

ver 28 back against the pressure of the spring

‘31 until the cateh 30 is released, whén the

spring 31 will cause the lever to move toward'
the numeral-wheel and the pawl 27 to move
its correspornding numeral-wheel one space.

95

86 indicates a series of links, as best shown

' in Figs. 6, 8, 11, and 12, ons attached to each
. lever 28, Each link 36 is atfached to a rock-
‘shaft 37. The rock-shaft 87 is. monnted in
;suitable beéarings in the frame 2 and is pro-

vided at its onter end with an.arm 38. (See
Fig, 2.) The arm 38 is connected by a link
39 with a lever 40, which lever moves the Pa-

ence between such first-mentioned number | per and returns the ‘Tecording-hammers, as

-and nine. Each key 14 is provided with a re- |
- turn-spring 15, as shown in Fig. 8. '
g - . 18-indicates a series of stop-levers, one for
© 45 each actuating-lever 11.- Each Key 14 of a

: léver 11'is adapted to engage with the corre-
..sponding stop-lever 18 near the end. of its

downward stroke. - Each stop-lever 16 is piv-

. oted near its rear end upon a shaft 17, and-at |
-ngmeral-wheel 4, Each stop 22 is provided

50 its forward end isconnected bya link 18 with
- Stop-pawl 19, a8 bestshown in Fig. 6. - Each
atop-pawl 19 is adapted to enter between the
‘pins 6 of its numeral-wheel and stop its nu-
meral-wheel at the end of the stroke of the
* 55 actuated key 14, and consequently étop its

actuating-leverll. .Thesafeaturesaré shown

and deseribed in Patent No. 441,232, issued

. to me November 2§, 1890, and their construc-

. tion and operation need not be further de-
6o saribed, nr -

20:indicates a series of detaining-pawls,

one for each numeral-wheel 4. Each detain-

- ing-pawl 20 is provided with & -spring 21,

.. adapted and arranged tokeepihe pawlin on-

65 gagement with the pins 6 of the numeral-

hereinafterset forth. Thelever 40 ismounted

i upon a pivot 41, as best shown' in Fig. 2, se-
t oured in the frame 2, and is provided with a
 hand-piece 42, by which it-edn be readily de-
pressed. The lever 40 is provided with a re-'
. turn-spring 43, which is preferably arranged
a8 gshown in Fig. 2. . - .-

22 indiocates a series of éﬁapa; one for each’

with & spring 24, adapted and arranged to
-eause such stop to enter betwaen the: pins 6

of its corresponding numeral-wheel 4 to pre-
' vent overrotation of said numeral-wheel under

theimpulse of the carrying-pawls: Each stop
22 is mounted upon the shaft 23; 88 best shown:

-in Fig. 12, and is provided with a pin 25,
-adapted to engage with the periphery of ifs.
:corresponding actuating-disk 7, as shawn in
' Figs. 10'and 12. .The periphery of each disk

o0
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7 i8 provided with a notch 26, adapted to re-

ceive the pin 25 when the actuating-disk is in

-1ts normal position.. The periphery of each

disk 7 by its engagement with its correspond-

ing pin 26 keeps its stop 22 from locking en-

130. .
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gagement with its numeral - wheel, except

when the pin is in the notch 26, at which time.

the pawl is permifted to engage with the
numeral-wheel, as herstofore set forth.

The operation of the sfop 22 is fully shown
in Patent No. 871,498, issned to me Ootober
11, 1887. : ) LT

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 28 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 28
are released for the purpose of carrying, the
stops 22 move into engagement with-the nu-
meral-whesls and prevent overrotation.

-To prevent the stops 22 from engaging with
the numeral - wheels before the nuwmeral-
wheels have been rotated far enough to allow
the pins 6 to pass the stops 22, each stop 22 is

rovided with a pawl 49, (see Fig. 13,) which

" is provided with a point 50, adapted toengage

25

with the shaft 83, and thereby prevent the
engagenient of the stop 22 witli its correspond-

ing numefal-wheel until after the earrying-

pawl 27 has moved the numeral-wheel 'a part

_of the distance through which it is to be ro-

30

35

40

tated. One end of the Bpring 24 engages with
the pawl 49 and holds itin 8 normal position.
The action of the pawl 49 and spring-24, to-
gether with stop. 22, is shown and described
in my former patent, No. 871,436, dated Octo-
bB!' 11’ 1887. i ) .
The lever 40 is to be depressed after the re-
cording of each number for the purposs of
shifting the paper, moving the ink-ribbon, and
returning the recording-hammers, a8 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

' 45
50
55
..ﬁo
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of the links 36, rock-shaft 37, arm 38, and liuk
89, 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 32.
The levers 28 and their earrying-pawls 27
are thus held back against the spring until

the catch 35 is disengaged from the ecatch 30,

when the lever 28 and its carrying-pawl 27 is
driven forward by the impulse of the spring
31, thereby causing the earrying-pawl to move
the- numeral-wheel of the next higher order
one space, thus effecting the carrying of the
tBII.E- ' L S

As it is necessary to carry the tens from
each numeral-wheel to the next higher nu-
meral-wheel butonce 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 of
each number. J

On computing-machines heretofore in com-
mon uge the operation of subtraciion has been
accomplished byadding thecomplement of the
gubtrahend to the'minuend. In practice this
isaccomplished as follows, and in this explana-
tion I use the word “digit” as meaning any

one of the figures 1 to 9, inclusive, and asmnofb
including zero: It will be observed that there
ure two numbers onsach key 14. (8ee Fig. 1.)
The large one represents the power or nu-

70 .

meral value of each key, and thesmall one rep- .

resentsitseomplement lessone. When itisde-
sired to subtract one number ftom another by
means of my improved machine, the operator

75

strikes the minuend -on the keys with refer-

enge tothe large numbers, asin adding, and he
then strikes the subtrahend on the keys with

‘refarence to the small fignres, exeept that he
 stiikes one less foi the extreme right-hand or

units digit, and that he omits to strike the 9’s
of such subtrahend angd strikes all of the ci-
phers to the left of theright-hand digit of the

subtrahend, and he strikes as manyciphera 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-

trakend. ' Theansweror remainder willbeex-

pressed o the numeral-wheels of. those orders

ou which the operation has been performed,

and the next higher numeral-wheel will indi-

80

85

.90...

cate one, which is to be disregarded in read- - B

ing the answer. L= S
The operation of subtraction is performed
in like manner on my present machine; but

in my former machine the 1 earried to the

‘next higher nuneral-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 leff of

it To save the carrying of the 1 above men-

tioned and afterward adding the 9's, 45 above

‘deseribed, I provide the following device:

44 indicates a series of levers, (see Figs. 1
and 4,) one for each earrying-pawl 27. KEach
lever is mounted upon a stud 45, as shownin
Fig. 11, and is provided with a finger-piece,
which extends upward to within convenient

05

Ico

10§ . .

reach of the operafor, as shown in Figs.1,4,7, -

10, and 11. Xach lever 44 is provided with

ITO .,

an arm 46, adapted toengage with the under | -

pide of its carrying-pawl 27, as best shown in
Figs. 10 and 11, and hold said earrying-pawl
from engagement with its numeral-whesl.

.When the operator makes & subtraction, the.

I15

lever 44 at the-left of the highest column or

series of keys in which a key is striick in the

subtrahend is pushed backward, which raises © - -

the carrying-pawl 27, which earries from said

highest series or column of keys to the next"
-golumn at theleft. By this conetruetion and

operation the carrying-pawl is held out of

I20

operation, so that the complementary nom- -

ber'is added and the tens of the highest se-
ries are not carried, thereby making a proper

1'j=5'

subtraction, - When the levers 44 aré in their

-normal position, they do not interfere with

the operation of the carrying-pawls 27. 'The

8haft.3 is provided with a series of pins or’

projections 56, one for sach numeral-wheel 4,
a8 best shown in Fig. 13. 'Each numeral-
wheel4is provided with a pawl 57, located id
its face, ag shown in Figs, 18 and 16, . Each

pawl is provided with.a spring 58 to press it

x3o
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- adapted to be engaged by the pin or projec-

Id

I5

. & rack 63, which meshes with the pinion 60,

20

" .88 best shown in Figs. 18, 19, and- 20.

.3_0

- 35

T
. thespring-pawls 57, rotate the numeral-wheels

45

T 83
bo

r

- ment with the incline 69 sufficiently to throw

eured to the bar 64." This plate 68 i8 pro-

- lower edge, as best shown in Fig: 18,

outward and & stop- 59 fal_iuiit. its ontward
movement. Each pawl §7 is arcanged and

tion 56 on the shaft 3 when the shaft is ro-
.tated in the direction indicated by thearrow
in Fig. 18; The arrangément and operafion
of these paris is folly deseribed in Patent
No. 371,496, issned to me Ootober 11, 1887.
When the numeral-wheel 4 is rotafed forward,

a8 in computing, the spring 58 permits theé -

pawl 57 to pass the pin'66. The shaft § is |
provided with a spur-pinion 60, which ig pref-
‘erably located upon the onter end of said
shaft, as shown in Fig. 3. . _

- 61 indicates 4 lever pivoted at its rear end
upon a pivot 62, as bast shown in Fig. 3. At
its forward end the lever 61 is provided with

64 indicates'an actuating-bar for the lever |
61. This actuating-bar is mounted and can
move longitudinally in & vertical bearingrglﬁ,

e
actuating-bar 61 may be provided with an eye,
as shown in Fig. 8, or as shown in Figs. 18
and 1%.. This bar 64 is connected with the le- |
ver 81 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,
whioh i8 adapted to engage with the edge of
or a flange on the lever 61 and depress said
Iever. . When the bar 64 i8 iu its normal po-
sition, (shown in Fig. 18,) the shonlder 67 will
be elevated.a dislance above the edge of the
lever 61, for purposes which will hereinafter |
appear. When the lever 61 is moved down-
ward to itg lower limit by the bar 64, the rack
63 will rotate the pinion 60 and shaft 3. The
rotation of the shaft 3 will, a8 best shown in
Fig. 13, by the engagement of its pins 58 with

4 forwardly. The arrangement of the pims
56 upon the shaft 8 and of the rack 63 in re-
lation to the pinion 60 is such that when the |
lever 61 and rack 63 reach- their lowest posi-
tion they will have rotated'the nimeral-
wheels into the position which will revéal the
zoros at the sight-opening. ' ’

In order to antomatieally moye the stops
22 outof engagenent with the numeral-wheels
to péermit said numeral-wheels to be resst to
zero, I provide the following device:.

68 indicates an engaging plate, whiek is se-

vided with an inclined shoulder 69 on its

- 70 indicates a push-rod, which, as best
shown in Fig. 7, is at one end loosely corinect-
ed with an arm 71 on a rock-shaft 72, and at
its other end is adapted to engage with the
incline 69 of the plate 68, as: best shown m..
Figs: 18.:nd 19. - This rock-shafs. 72, as best
shown iit Figs. 7, 11,and 12, is adapted to en-
gage with a series of projeutions 73, one upon-
each stop 22. “When the bar 64 is depressed,
the push-rod 70 will be moved by its engage-.

 for ench -actuating-lever 11,
'ing-disk or type-head is provided with nn- -

405,958

the stops 23 out of ehga,gement with the nu-

. meral-wheels by the engagement of the rock--
shaft 72 with their projections 73, This op-

70

eration takes place prior to the engagement

of tlie shonlder 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 8, as
- hereinbefore set forth. :

The plate 68 is provided with a vertical
edge 74 and an inclined face 75, ag shown in

‘ Fig. 19. When the bar 64 and plate 68 pass
downward, a8 best shown 'in Figs. 7, 18, and
- 20, eausing the ineline 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 abont the time the

numeral-wheels have been rotated to bring
the fignre 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

75
8o

85

go

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 wheeél, which is about one-fortieth of -
| & rotation in advance.of the other numeral-
- wheels 4, arrives at ten, when the carrying:le-

vers 28 will be released in succession, thereby

' releasing the stops 22 to stop all the numeral-
- wheels at zero. The push-rod 70 can spring .

k]

95

100 .

sidewise sufficiently to allow its engaging end .

. to be passed by the plate 68, as such plate

moves up, when the bar 64 returng to its nor-
- mnl position,and the attachmentof the spring -
BO is. duoh, as shown in Fig. 19, that it will’

act to bring the end of the rod 70 back-under

Figs, 3 aod 1Y, when the bar
its normal position. ;

81 indicutes a series of recording-disks
type-heads, as best shown in Figs, 1 and 8, one

merals 0 t0'9, both inclusive. Rachrecording-

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

82, and each recording-disk or type-head is
connected with its proper actuating-lever by

or |

105.

. the shoulder 69 of the plate 68, as shown in
64 is returned to

1o

Each reeord-

Ty

a link 88, whick is attached at its upper end

to an arm 84 upon the proper type-head, as

fully described in Patents No. 441,232, issned

to me November 25, 1890, and' No. 405,024, is-
sued to me June 11, 1889, Each link is pro-
vided with set-auts 85, us shown in Figs. 1 and

8, by which the position of the recording-disk’
81 in relation to the actuating-lever 11 can be

adjusted properly, and I so adjust them that

when each actunating-lever1l 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.

120

125

130"

As best shown in Fig. 8, 86 indicates a se-

r'tes of arms secured to or made integral with
the rear ends of tbe series of stop-levers 16;
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and serving to release the pawls 80 from lock-

ing engagement with the hammers 87, when
the levers 16 are depressed, as hereinafter
more fully described.

5 87 iudicates 8 series of hammers, one for

each recording-disk 81. .
88 indicates a series of springs, one for each
~ hammer87. Eachspring 88 acts to throw the
hammers against the recording-disks 81 for
" ro the purpose of making the.record, as herein-
- after set forth and asfully deseribed in Patent
No. 441,233, issued fo me Noverber 25, 1890.
89 indicates & series of retaining-pawls, ag
best shown in Fig. 8, one for each hammer 87.
15 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 serew 91, securad in the upper
.20 end of a corresponding arm 86, '

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

As Dest shown in Fig. 8, wheun an actuating-
laver 11 is depressed by a key 14 its record-
ing-disk 81 is brought into such position that

25

the figare corresponding to the figure on the.

key struck is raised and held in such a posi-

3o tion that it will be struck by thestriking-fave

of the hammer when. the hammer is released. |

‘At the end of the stroke of the key it de-
Eresséa the corresponding stop-lever 16, as

eretofore set forth, which causes the arm 86,
through its projection 91, to release the corre-
sponding pawl 89 from engagement with the
notch 90 in the corresponding hammer 87,
This releases the hdmmer 87, which is thrown
forward by its spring 88, making a record of
the figure. 'After each operation the hammer
remains down until it is returned, as herein-
after set forth.

In using my compnting-machine the oper-
ator writes the fizures snccesrsively, beginning
attheright. When there are zeros or ciphers
in the number, such zeros or ciphers have no
corresponding key in the Beveral series of
keys14. Haoh recording-disk has a eipher or
zevo; which is normally held at the printing-
point, as héreinbefore 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
seetion in Fig. 8, which iz adapted to be en-
. gaged by a projection or flange 94 on a pawl
55 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 & hammer in making a record, will
be released, thereby printing or recording &
cipher in each order in which a-figure has not

35
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* already been printed. - Forinstance, a person
wishing to record 5,000 will depress the key
14, having the number § thereon in the thou-
sands series—that is, the fourth series, count-

65 ingfrom the right. . The actuation of this key
will canse therecord to be made as heretofore
- described, and by theengagementof the flange

‘The paper. of the roll 103, as shown in Fig. 8,

94 on the 'pawi 89 of the thousands series with

the pin 03 of the hundreds series {seeTig. 22)

the hammer of the hundreds series willbere- 7a.

leased and record azero, and the hammers of

the tens and unita series will in like manner.

be released and record a zero. ‘The hammers

of all the series to the left will be unactnated,

because the pin 93 will simply move away 75

from the flange of the pawl at the left. . :
95 indioates a link, which is connected -a%

‘one end with the lever 40, as best shown in " .
Fig..

9, and at its other end with an arm 96 .
on & rock-shaft 97. - The rook-ghaft 87 is pro- 8o
vided with an arm or exfension 98, (best
ghown in Fig. 4,) whioh is adapted to engage - -
‘with the hammers 87 and throw said hammers
baclk.into position to engage the pawls 8¢
with the notehes 90.- By each actuation of 85 .
the lever 40 the rock-shaft 97 is rocked and
the hammers 87 are thrown back in the po-
sition shown in Fig. 8 by the engagement of
the extension or arm 98 therewith andlocked
in such position by the pawls 89. Thisplaces
the hammers in position in readiness for re-
cording & second number: AS shown, the

.9.': .

| hammers 87 are loosely mounted upon the -

ghaft 97. .. . e 8 L A
99 indicates aratchet-wheel which is mount- o5 .

éd upon one end-of the paper-roller 100.

(Best shown in Fig. 5) The link 95 is pro- .

vided with a pawl 101, which is held in en- -

gagement with the ratchet-wheel 99 by means
of a spring 102, as bestshown in Fig. 2. Each
aetuation of the lever 40 causes the pawl101
to move the ratchet-wheel the space of one - -
tooth. . o . L
103 -indicates a roll of paper, which is
movnted upon & screw-threaded shaft 104,
as shown in Figs. 8 and 9, The shaft 104 is
provided with two sorew-threaded followers
105, which are internally serew-threaded and
adapted fo be secured in the end of the roll
of paper 103, and thersby secure said roll of
paper npon said ghaft 10+ The shaft 104
may be inserted longitudinally in & bearing
106 st one end, as shown.in Fig. 9, and its
other end may be inserted in a bearing 108,
which is provided with a slot to permit such
insertion and with a spring-ecateh 107 tc pre-
vent its accidental removal. o EEC
108 indicates an- arm which is adapted to

100
105
10 -

115 !

_engage with the.roll of paper 103, and is
.mounted npon a rock-shaft 109, which is pro-

120
vided with a spring 110, as -shown in Figs. 8. -
and 9. The arm 108 may be adjusted upon
the shaft 109-by means of a set-screw 111.
passes -over a pulley 112, thence downward 125"
and around the roller 100, thence upward and
back of an ink-ribbon 135, which Iies between
the paper and the -type-heads on the record-
ing-disk 81. As shown in Fig. 8, the paper
103* passes between the series of hammers37
and the recording-disks81. If desired,arab-
ber platen 114 may be interposed betwee
the paper103 and the hammers 87, "

115 indicates a roller which ig ‘adapted to

130
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.engage with the paper 103* on one sideof the

- polier 100.

" 118 indicates & roller which is adapted to
.engage with the paper on the opposite side
‘of the roller 100, &5 best seén in Fig: 8 and as

best shown in Fig. 2 Each roller 115 118 is
mounted npon arms 117, which are drawn to-

.- gether to bring the rollers 115 116 against

Io

the paper on the roller 100 by means of a
spring 118, w, s -

.52 indicates a pawl (best shown in Fig. 2)
which is provided with a spridg 119, adapted

o hold the pawl in engagement with the

.

ratchet-wheel 99 and prevent the backward

rotation of fhe -ratchet-wheel 99 and the

roller 100. ~ . -
As best shown in IMigs. 3 and 5, 120 indi-

- cates a spur-wheel upon one end of the shaft

20

of the roller 100, whieh is engaged.by pinions
121 mpon the shafts of the rollers 115 1186,
.The engagement of the pinions 121 with the
dpur-wheel 120 insures the rollers 115 and 116

" rotating in unison with the roller 100.

i

...30

" 122 indicates a shaft which is supported on
arms 126, (Best shown jn Figs. 8 and 23.)
This shaft at its oiter end, as shown in Fig,
2, is provided with a ratchet-wheel 123.. .
- . 124 indicates a pawl (best shown in Fig. 2)
which is pivotally mounted upon the lever
40, and is held in engagement with the ratchét-
wheel 123 by.a spring 125. Each actuation

--of the lever 40 causes the pawl 124 to rotate

35
40

15

the ratchet-wheel 123 and its shaft 122 the
space of one ratechet-tooth. The shaft 122 is
monnted in bearings upon arms 126, which
are secured to a rock-shaft 127. (See Fig: 8.)
To one of the arms 126 is pivotally secured a
handle128. - Thishandle128 projeects through
an opening 129 in the frame 2, and is pro-
vided with notches 130, adapted to engage
with the edge of the opening 129, A spring
131 acts to hold-one of the notches 130 in en-
gagement with the edge of the opening 129,
By meaus of the handle 128 the shaft 122 can
be raised or lowered, as necessary, for the
purposes hereinafter set forth, -~ -

. Upon the shaft 122 4re mounted -two bev-

. eled pinions 132, as shown in Fig. 23, located

50

55

so that each may niesh with its correspond-
ing bevel-wheel 133, as hereinafter deéseribed.
© 183 indicates two beveled wheels, one.for
each pinion 132, Each beveled wheel 133 is
gecured upon a vertical shaft 134, and each
shaft 134 projects npwardly through theframe
2 and -js provided with an ink-ribbon spool

135. - One beveled wheel 133 is arranged to

.~ engage with the lower side of its beveled pin-
" ion 132, and the other beveled wheel 133 is

6o
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arranged to engage with the npper side of itg
beveled pinion 132.. When the shaft 122 is
depressed by meansof the handle 128, the bev-

- eled wheel 133, which engages with the lower -
" gide of its pinion 182,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 piunion 132, will be

driven, thereby driving one or other of the

465,955 -

vertical shafts 134 and rotating its ink-fibbon

8pool 135. .
As best shown.in Fig. 8, 136 indicdtes fwo
guides for'the ink-ribbon, which guidesbring

70

the ribbon in proper position in front of the -

recording-disks 81. - -
187indicates arocking frame which is pro-

vided with & rod 138, as beat shown in' Figs.

4 and 8. The platen 114-i8 carried by this

75

frame. The - frame 1387 is provided with a

-8pring 189, (best shown in Fig. 7,) which holds

the frame in the positionshown in Figs. 7 and -

8. This frame holds the paper in proper
printing position. By meansof a handle 140
the lower portion of the frame 137 may be
rocked baskwardly for the purpose of insert-
ing the paper between.the rollers.

-141 indioates a number of ‘paper-guides

(best ghown in Figs. 4 a4nd 5) for assisting in-

inserting the paper between the roller 115 and
the roller 100, as fully shown in Patert Ne.
441,233. - n :

- Beneath the rollers 100, 115, and 116 is &

paper-guide 142, (bestshown in Fig, 6;) which
will
and the roller 100 when thé paper is first in<

"| serted. - :

The bearings 106 of the shaft 104 are stip-

-portedin a portion 143 of the oasé 1, which

portion is hinged to the-main portion 1 o a
hinge 144, as best .shown in Figs 7 and 8.

When the hinged portion 143 is.in: the posi-’
tion shown in Fig. 8,the partsare.in pesition-
- for computing and recording. By turning.

the hinged portion 143 down'into the position
shown .in Fig. 7 a large number of the parts
which are exposed in operation are covered.
I have hereinbefore described a complete
device forrecording thenumbers nsedin com-
putiog with my machine, and I wiil now de-
scribe a device by which the résult orsums

of the computation may be recorded anto- |

matically. . _ ] _
145 indi¢ates an actuating-bar for the rve-

-sult-recording device. (BéstshowninPigs. 4

and 17}  This actuating-bar 145 is provided
with ahand-piece148. Theactuating-bar in
‘the construction shown, which is the best con-

stroction and arrangement known to me, is .

supported in » vertical bearing 147 near the
front portion of the machine (best shown in
Figs.1 and 4) and in convenient reach of the
operator. : :

148 indicates a ghaft which is supported in -

horizontal bearings above the numeral-wheels
4. This shaft is movable longitudinally in
its béarings. At its outer end if. is provided
with & notch 149. (Best shown in Fig. 17.)
'150 indicates a eam-disk which ismounted
upon a rock-shaft 161, mountedin theframe2,

uide the-paper between the roller 116 .

8o

8s

95

| §=1=]

185 -

I10.

g -

120

12§

as best shown in Fig. 3, and, asshownin Figs, -

4 and 17, is adapted to enter thenotoh 149 and
move the shaft 148 longitudinally; as shown
in Fig. 17. This disk 150 i8 provided with a
pin or projection 152, which is adapted to be
engaged by a plate 153, secured to the- astu-
ating-bar 145." As shown in Fig..17, when

‘130
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this actuating-bar 145 is in its normal posi-

" tion & shoulder 154 of the plate 158 engages

Io
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with the pin 152." When the actuating-bar
is depressed, the shonlder 154 will cause the
cam-disk 150 to be rotated by the engagement
of said shoulder 154 with the pin 152, and the
eam-disk 150 will cause the shaft 148 to be
moved longitudinally by the engagement of
tha cam-disk 150 with said shaft 148 in the
noteh 149, as bhest shown in Figs.4 and 17.
. The shaft 148 is provided with a series of
plates 155,  one for each actuating-disk 7.
Each plate 155 (see Fig. 17) is provided with
a circular hole 156, slightly larger than the
disk 7, the edge of which hole ig 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-
S}t)ondiqg actuating-disk 7, and the point 157
of the pawl carried by each acthating-disk
will engage the plate 155, and the ratohet-
elgaging point of the pawl will thereby be
held from engagement with its ratchet-wheal
5 when the actuating-disks 7-are rotated, as
hereinaftersetforth. The downward descent
of the actuating-bar145 and itsattached plate
"153 depressing the pin 152 rotates the cam-

disk 150 sufficiently to move the shaft 148

longitudinally to bring the plates 155 into po~

-gition to engage with the points 157 of the

actuating-pawls ¥ and throw such ' pawls out
of engagement with the ratchets 5 when the
actuating-disks 7 are rotated, and simultane-
ously the pin 1562 rotates from beneath the

" end 154 of the plate 153 and slides along the

40
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edge 158 of ‘said plate 153, thus retaining all
the parts in position to hold the pawls 9.out
of engagement with the ratchets 5 untfil the
bar 145 has been depressed a full stroke to
print the answer, as hereinafter deseribed.
When the bar-145 isreleassd, the parts return
to their normal position, as shown in Fig, 17.

The rock-ghaft 151, upon which the can-
digk 150 is rigidly mounted, is located above
the stop-pawls 19, and when rocked about its
center 151* by the engagement of the shoul-
der 154 with the pin 152 if engages with all

.of the stop-pawla 19 (see Fig. 6) and canses

snch stop-pawis to enter between the pins 8
of their respective numeral-wheels, and there-
by lock the several numeral-wheéels at the
commencement of the stroke of the actnat-
ing-bar 145. o T

Thelever 151° Sbest shown in Fig. 7) is piv-
oted on a shaft 151 the ends of which are
suitably supported in the sidesof the frame,

and sneh lever i8 ro placed that its movable.

end exiends nnder and against the rock-shaft
151 when in its normal 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
receive & pin 181 in the end of the arm 71 on

65

4

tha-'roék-shaft 72. The rocking of the r-ock- :

shaft 151 about its center 151* depresses the

end of -the lever 151%, and with it the push- 7o

rod 180, which depresses-the pin 181 and the
end of the arm 71 and-réoks the shaft72, and,
as best shown in Fige. 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 desoribed. The pin 181 passes through

.a slot in the rod 180, so that the rod 180 will

not interfere with ti:l@ operation of the afm
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 159
is secured upon a rock-shaft 160. .The rock-.

shaft 160 is supported in suitable bearings in .

the lower rear portion of the frame 2. This
rook-shaft 160 is provided with a series of

8o

85

9o .

arms 161, (best shown in Fig. 8,)oneforeach .. .. -

-petudating-lever 11. i

163 indicates & series of hoolks, one foreach

arm 161 and actuating-lever 11. Each actu-"

ating-lever 11 is provided with & pin 163, (see
Fig. 8,) over which its eorrespondin
162 is hooked. . The lower end of each hook™
162 passes through and slides im & boss 164

hook --

95 '

upon .its arm 161, and is provided with a

shoulder 165, adapted to rest upon iheboss
164. " Each-hook 162jsprovided withagspring
168, which is attached at its upper end tothe

100 -

upper portiou of the hook and at its lower '

end to its corresponding arm 161, as shown
in Fig. 8. The depression of .the lever 159
causes the arms 161 of the rock-shaft 160 to be
depressed. The springs 166 will'draw the

_hooks 162 downward, which will canse the

actuating-levers 11 to be drawn downward.
The racks 13 of the actuating-levers 11 will

Ios

X1o

canse the spur-pinions 8 to bé rotated, which

will rotate the actuating-disks 7. The actu-

.ating-disks 7 on their inner faces are each

provided with a paivl 167, (best showx in Fig.
15,) which is_pressed outwardly by a spring

168. The adjoining face of each ratchet- -

wheel 5 is provided with a groove 169, hav-
ing ashoulder 170, as.best shown in Fig. 14.

113

When the actuating-levers 11 are depressed .

by means of the springs 168, the racks 13 will
rotate their pinions 8 until the pawl 167 of
each actuating-disk 7engages with the shoul-

ite corresponding shoulder 170 will pravent
further rotation.of its pinion 8, and conse-
quently. the further depression of Lhe actn-
ating-lever1l. )
the pawl 167 will engage with the shoulder
170 at the time when the actuating-lever 11

_has been depressed sufficiently to. bring the

game number upon the corresponding record-

120

‘der 170. The engn%ament of a pawl 167 with

125

The arrangementissuch'that
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ing-disk 81.to the point of printing, which is -

shown on the numeral-wheel 4. The further
descent of the arms 161 will not move the
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~ - actnating-levers 11 ﬂowms:ard farther, agthey

are locked by the pawls 167 engaging the
shoulders 170 on the ratelhet of the numeral-
wheels, which are locked by the pawl 19, as

hereinbefore described; 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

1o
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one of the arms 161.. At its upper end the
link 171 is provided with a slot 172. .
178 indicates a swinging frame, which is

pivotally mounted upon a shaft 171°, 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 Fig.
6,) which passes through the slof 172 in the
link 171, The link 171 is provided with an
adjusting-serew 175, for purposes hereinafter

set forth. When the arms 161 are rocked’
downward, the link 171 will be drawn down- :
in its rotation by the pawl 19,) and as the po-

wurd. At the end of the downward stroke
of the lever 159, Fig. 3, at which: time when

~.all of the recording - disks will have been

. 25

. 30

moved into printing position, as above de-
soribed, 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

80, thereby causing the pawls to e moved
sufficiently to release the hammers 87, The
hammers, when released, will strike the re-

- cording-digks and record the totals or result

35

" other arrangement of devices moves the.
40

45

indicated upon the numeral-wheels4. By the
construetion just deseribed one devies throws
the actuating-pawls 9 out of operation. An-

stop-pawls 19 into engagement with the nn-
meral-wheels and locks them in the position
they then ocenpy. Another device drawathe
actuating-levers downward until they are
stopped at the number indicated by the nu-
meral-wheels 4, at which time, of conrse, the
recording-disks are moved into-the position
to record the numbers shown by their re-
speetive mumeral -wheels. At or near the

"completion of the downward. stroke of the

. lever 159 and its actunating-bar 145 the re-

. g0
55

6o

'65

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-bar 145 retarns to nor
mal position, the hooks 162 will be raised by
the arms. 161 through the engagement of the
shoulders 165 with the bosses 184, 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 168, so that the
springs 166 will nob interfere with the or-
dinary operations of my machine, as best
shown in Fig, 8.

During thé operatipn of -recording the re-

sult o the total, which is indicated by the

numeral-wheels, the numeral-wheels.are held
stationary by thestop-pawls 19, as hereinbe-
fore desciribed, and when the parts are re-
turned to their normal position the resaltor

s . 4esgbb

number indicated by the nuineral-wheéls‘aé .

a total will be unchanged. =

To avoid having the engagement of the
pawls 167 with the shoulders 170 interfere
with the eorrect rotation and stopping of the
numeral-wheels 4 when actuated by the keys
14, it is fonnd necessary to set the pawl 167

13

so that it will nearly but not quite engage - -

with the shoulder 170 when the pawl 9 is.

in engagement with the ratchet with which
it engages when the zero is at the sight-open-
ing, - o
When the printing of a number is effected
by the depression of the keys 14, the position
of .the recording-disks 81 is-determined by

.the limit to which the lever 11 is pushed
downward, and the downward motien of the -~ - -

lever1l is limited by the engagement.of the

! fawl 9 with the ratchet on it8 numeral-wheel,

when the numeral-wheel is positively stopped

sition of the reeording-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 downwsrd stroke of the lever 11, which
-i8 in this oase limited by the engagement of.
‘the pawl 167 with the shoulder 170, aud as
‘the engagement of the pawl 167 with the

shoulder 170 (for any particular number)

takes place a little Iater than the engagement

of the pawl 9 would take place with the

ratchet on the numeral-wheel for the same -

number, it will be evident that the levers 11

-will be allowed to descend a litile lower, and
the recording-disks 81 will stand a little-

higher when the printing of the answer is
effected by the depression of the bar 145 than
is the ease when the printing of eash figure
is effected by the depression of the keys. To

insure the hammers striking squarely on the

proper numbers on the recording-disks if is
necessary that some compensation be made
for this difference in position of the record-

ing-disks. Taccomplishthisresaltasfollows:

By means of the lock-nuts 85 (best shown in
Fig. 8} the recording-disks 81 are 8o ad-
justed that the hammers 87, as they are re-
leased by the depression of the keys, will
strike agnarely 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- -

focted by means of the push.rod 145 and Je-
ver 159 the hammers are raised to a proper
alignment with the changed position of the
recording - disks by the following means: I

75

8o

85 -

99

95

100
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acéomplish thig result as follows: The shaft -

97,upon wlrich the hammers 87 are mounted, is
mounted in & portion 176 of the frame 2, (see
Figs. 4 and 6,) which is hinged at its rearend

to the main portion of the frame 2 by a pivot’
176% (Best shown in Figs.3 and 7.) A link:

177 is pivotally attached at its lower end to
the lever 159 on a pivot 178, as best shown in
Fig, 8. At its upper end the link 177 is at-

tached to the portion 176 of the frame by-a

125

130
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p{vof 179, When the lover 159 is de ressed,

the link 177 will canse the portion 176, which.

" carries the hammers, to be raised sufficiently

10

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 paper is automatically moved up
for the purpose of making a second record by
the devices before deseribed, and the ham-
mers 87 are at the same timme antomatically
set for a second operation by devices already

. deseribed, and the carrying-levers 28 are also

13

automatically set by devices already de-
seribed. Thislever40is tobe 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

20

of the astuating-bar 143 and the parts oper-
ated thereby. : . , ]
It will be observed in the devices employed

- for recording the sums or totals that before

any of the recording parts ars put into opera-
tion the numeral-wheels are locked in a sta-

- tiomary position by the stop-pewls 19, and

25

30

35

40

45

5o

55

6o

- hy Letters Patent, is—

that the numeral- wheels are held in their

loclked position uutil after the recording de- |-

vices return to'their normal position. If will
also be observed that the recordihg devices
record the amountsindieatéd by the numeral-
wheels, becanse 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 eof its mumeral - wheel (in its,

locked position) in line to be strock by itscor-
responding hammer: - : ;
From the foregoing it results that the nm-
meral-wheels are not moved, and that after
the recording devices are returned to normal
position after recording the number indicated
by the numeral-wheel the uumeral-wheels in-
dieate the original pum.. This permits the
operator o continne his work, adding other
nnmbers to this sum. It also permits him to
substract numbers from this sum and to per-
form various operations which are necessary
to the conivenient application of myimproved
computing-machine to many commercial nses
and which need not here be fully set forth.
In Figs. 24,25,and 26 I have shown & modi-
fled 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 28,which

arm is adapted to be engaged by the rock-

shaft 37 tor moving thecarrying-levers 28 baclk
into their restrained position. The arms 28*

“and.the links 39 each form means for retract-

ing the levers 28 by the rock-shaft 37.
hat I claim a8 new, and desgire to gecure

1. Thecombination, witha seriesof numeral-

.. wheelsandactuating mechanism therefor,of a

65

series of separate carrying devices, each pro-

vided with an actuating-spring 81, detalning
mechanism for said carrying devices, a device
for releasing said carrying devices, and mech-

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

2. Thecombination,with aseriesof numeral-
wheels and actuating mechanismtherefor, of &
series of carrying:levers 28, carrying-pawls
carried. by said levers, actuating-springs 31,
detaining-pawls 32, and pins 34, carried by
the purpose specified.

3. The combination, with numeral-wheels,
actuating mechanism forsaid numeral-wheels,
and recording devices operated from said nu--
meral-wheel-aotuating mechanism, of a series
of separate carrying devices, each provided
with an aetnating-spring, devices for detain-

70
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the numeral-wheels, substantially.as and for .

s‘a .".'_‘. : =

85

ing said .carrying devices, devices for reset-

ting the recording mechanism for a second
operation, and devices for retracting and get-
ting said earrying deviees automatically and
simultaneonsly with the resetting recording

devices, substantially as and for the purpose = .~ :

specified. - e E

4. The combination, with numeral -wheels
and actnating mechanism therefor, of oar-
ryqu- pawls 27, carrying-levers 28, having
catches 80, actuating-springs 31, detaining-

90.
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pawls 82, pins 34, carried by the numeral- -

wheels and adapted to.engagesaid detaining-
pawls 32, and devices for retracting said car-
rying-levers 28, substantially as and for the
purpose specified. : P

8. The combination, with numeral-wheels

4 and actuating méchanism therefor, of. car- -

rying-pawls 27, levers 28, having. catches 30,
detaining-pawls 82, adapted to engage said
oatchés, pins 84, carried by said numeral-

‘wheels, rock-shaft 87, means for retracting

said levers 28 by said rock-shaff, arm 38 on’

105

said rock-shaft, link 39, aud lever 40, sub- -

stantially as and for the purpose specified.
.6, The combination, with numeral-whéels

‘and actuating mechanism therefor,of spring--

actuated carrying-levers, devices for detain-.

110

ing said carrying-levers, and devices. for re- - .

leusing said carrying-levers.to carry ths tens,
substantially as and forthe purpose epecified.
7..The combination, with numeral-wheéls,

115

actnating devices therefor, earrying-pawls,

and devices for actnating sald carrying-pawls
to oarry the tens; of a device for preventing
the operation of the earrying-pawls, whersby
theoperation of siubtraction is actomplished,
substantially a8 specified. ’ ot

‘8. Theeombination, 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 combination, with a shaft 3, having
pins 56, nuineral-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

T2
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automatically throwing said stops ouf of en- -

gagement, operated from the devices rotating
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gaid shaft, substantially as and for the pur-

pose specified. .
10, The combination, with a shaft 3, having

- pins 56, pinion 60, lever 61, having rack 63,
. 5 and aoctnating-bar 64, of stops for said nu-
meral-wheels, shaft 72, adapted to engage with
sald stops, and deviees for rocking said shaft
from the actuating-bar 64, snbstantially as

~ and for the purpose specified. . :

ro ° 11. The combination, with numeral-wheels
4, carrying-pawls, and actuating meshanism,

of movable stops which prevent overrotation
- .of all the humeral-wheels and mechanism

which antomatically moves the stops from en- |

15 gagement with all the numeral-wheels and re-
- . sets the latfer, subatantially as described.
12. The combination, with numeral-wheels

4, having pawls 57, shaft 3, having - pins 56,
and locking-pawls for the nnumeral-wheels, of -

"..20 & pinion 60 on said shaft 3, lever 61, having
rack 63, actuating-bar 64, ha.ving .plate 68,
_8haft 72, and push-rod 70, adapte
with gaid plate 68, substantislly as and for
the purpose specified. : .
13. _'I‘Ee combination, with numeral-wheels,
of an actuating-bar 64, devices for resatting
said niimeral-wheels to zero, operated by said

" ag

bar 64, s‘tc‘t%)s and devices for throwing said |:

stops out of engagement, operated by & rod 70,
& plate 68 on Rmaid bar 60, having a shoulder
69, a straight edge 74, and an inclined portion
79, and a spring 80, aubstantially as and for
the purpose specified. C _

14. The combination, withrecording devices
and actoating mechaniem therefor, of ham-
mers 87, springs 88 for said hammers, detain-
ing devices for said hammers, separate de-
. vices- for releasing each hammer from the
actoating mechanism, of its recording-disk,
and devices for releasing all hammers to the

: 2
'35

40

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 getnating mechanism therefor, of ham-
mers 87 and pawls 89, having flanges 84, and

pins 93, substantially as and for the purpose

45

apecified. -

.18, The combination, with a computing de-
vice consisting of & series of numeral-wheels
and operating mechanism and 'a recording
mechanism adapted to be operated simultane-
ously .with said computing mechanisis, of de-

so

position which they oeenpy at the end of a
coniputation,and devicesforoperating said re-
cording mechanism controlled by said locked
numeral-wheels to record theé resultindicated
by the numeral-wheels in their locked posi-
6o tion, substantially as specified.

55

17, The combination, with numeral-wheels,

- of deviees for locking said numeral-wheels

and recording mechanism for recording the.
auswer or result indicated by said numeral- '

to engage

viees for locking said ‘numeral-wheels in the |

485,266 |

wheels in their locked position, substantially
a8 spesified. : )

with, of actnating-levers 11, devices for throw-
ing the computing devices out of operation
and locking thé numeral-wheels of the eom-

-levers 11 and cansing the recording deviges
- o be thereby operated and record the amount
: indicated by the numeral-wheels of the com-

‘purpose specified. .

. 19. The combination, with numeral-wheels
4, actuating-disks 7, and pawls 9, of Hevices
‘for throwing said actuating-pawls ont of op-
‘eration with the ratchet of the ‘numeral.

.their proper positions when the answer ig be-
‘ing printed, substantially as and for the par-
‘pose specified. = . )

. 20. The combination, with numeral-wheels
4, disks 7, and pawls 9, of shaft 148, plates 155,
:having holes 156, adapted toréceivethe pawls

Jongitudinally, substantially as and for the
‘purposes specified. - I

¢ 21. The combination, with numeral-wheels
4, disks 7, and levers 11, of stop-pawls 19

mnumeral-wheels having shoulders 170, and

idigks are

totals to the points to which said numeral-

stantially as and for the purpose specified.

- 22. The combination, with levers 11, having
pins 163, of - a lever 159, rock-shaft 160, arms.
161, hooks 162, and springs 166, substantially
a8 and for the purpose specified. - '

28. The combination, with the levers 11,
‘having pins 163, of a lever 159, rock-shaft 160,

‘with bosses 164, hooks 162, having shonlders
163, and springs 166, substantially as and for
the purpose specified, g w4 :
‘24, The combination, with. recording-disks
81, hammers 87 therefor, springs 88, devices
wers 11 for said recording-disks, of levers 159,
devices for depressing the actuatinglevers
from said levers 159, frame 173, and link 171,
pubstantially as and for the purpose specified,
25.-The combination; with a frame 2 and
recording-disks 81, of hammers 87, a shaft
97, portion 176 of ‘the frame hinged to the
main portion of the frame 2, link 177, and le-
ver 150, substantially 48 and forthe purpose
specified, - ) Tx F

Witnosses: .
IIsrrY T. JoNES, -

JorN L. JACKSOHN,

:spring-pawls 167 on said disks 7, wherebysaid -
permitted to be rotated in récording -

for retaining said hammers, a,mf actuating-le-’

6 5.

18. The corhbinatioh‘, with‘compu_ting- de- -
.vices and recording devices operating there- .

7°

puting deviees, and devices for :iaemting the -

75

.puting devices, snbstantially as and for the )

8o

:wheels, so -as to allow the disks to rotate to -

:9, and devices for moving said shaftand plates =

9o

ifor said numeral-wheels, grooves 169 ip paid -

95

iwheels have been rotated in computing, sub- -

T00Q

105

having arms 161, said arms being provided °

Iro
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