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To all, ? ????, i? ??? ????cer?: 
Be it known that I, DORR. 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 is 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 is a 
side elevation, the case being in section. Fig. 
3 is a side elevation of the opposite side from 
that shown in Fig. 2, the case being in sec 
tion. Fig. 4 is a front elevation, the case be 
ing removed. Fig. 5 is a rear elevation, the 
case being removed. Fig. 6 is a longitudinal 
section on line 6 6 of Figs. 1, 4, and 5. Fig. 
7 is a longitudinal section on line 77 of Figs. 
1, 4, and 5. Fig. 8 is a longitudinal section 
on line 88 of Figs. 1, 4, and 5. Fig. 9 is a de 
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. Fig. 11 is a sec 
tion on line 11 11 of Fig. 10. Fig. 12 is a sec 
tion on line 12 12 of Fig. 10. Fig. 13 is an 
enlarged detail showing one face of a numeral 
wheel. Fig. 14 is an enlarged detail showing 
the opposite face of a numeral-wheel. Fig. 
15 is an enlarged detail showing one face of 
an actuating-disk. Fig. 16 is an enlarged de 
tail, being a section through a numeral-wheel Fig. 17 is an enlarged 
detail, being a perspective view of a portion 
of the device for recording the answer or re 
sult of the numbers computed. Fig. 18 is an 
enlarged detail, being a side elevation of the 
actuating-bar of the device for returning the 
numeral-wheels to Zero. Fig. 19 is an enlarged 
detail, being an elevation of the parts shown 
and a portion of the device for returning the 
numeral-wheels to Zero. Fig. 20 is a view simi 
lar to Fig. 18, showing the parts in another 
position. Fig.21 is an under side view of the 
part of the machine shown. Fig. 22 is an 
enlarged detail view showing the devices 
which I introduce and their connection with 
the parts 89,91, and 86, which constitute all 
the additional mechanism necessary to cause 

the machine to automatically print the zeros. 
Fig. 23 is a detail showing a portion of the 
device for moving the ink-ribbon. Fig. 24 is 
a detail showing a modified form of the de 
vices for resetting the carrying-levers, the 
parts being in the position which they will 
occupy after a carrying operation. Fig. 25 is 
a detail, being an elevation of a portion of the 
outside of the frame, showing the necessary 
change in the arrangement of the link 39 to 
accomplish 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 
24, showing the parts shown in the position 
they will occupy 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 is to 

provide an improved recording - machine, 
which will record the answer or result indi 

55 

?? 

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 object of my invention is to record 

automatically the Zeros of the number to the 
right of the digit which is being recorded. 
Another object of my invention is 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 is to pre 

vent the carrying of tens from any column 
to the next higher whenever a subtraction is 
made by means of adding a complementary 
number, as hereinafter explained. 
Further objects will be hereinafter 

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 claim as new will be 

pointed out in the claims, 

Set forth 
95 
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Similar figures of reference refer to similar wheel 4 and prevent backward rotation of parts throughout the several views of the drawings. 
l indicates the case of the machine, which 

is made in suitable form and of suitable ma 
terial to contain the devices, hereinafter de 
scribed. 

2 indicates the frame of the machine, which 
is made in suitable form to support the va 
rious parts, hereinafter set forth. 
3 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 6, 
as shown in Figs. 14 and 16, and each ratchet 
wheel 5 is provided with ten teeth. 

7 indicates a series of actuating-disks, one 
for each numeral-wheel 4, mounted upon the 
shaft 3. Each 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. Each lever 11 
is 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 in Figs. 1, 6, and 8, a Series for each le 
ver11. Each series consists of nine keys bear 
ing numerals from one to nine, 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. Each key 14 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. Each stop-lever 16 is piv 
oted near its rear end upon a shaft 17, and at 
its forward end is connected by a link 18 with 
a stop-pawl 19, as best shown in Fig. 6. Each 
stop-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 
actuated key 4, and consequently stop its 
actuating-lever 11. These features are 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 keep the pawlin en 
gagement with the pins 6 of the numeral 

said 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 Figs. 10, 6, and 11, 2S in 

dicates a series of levers, one for each nu 
neral-wheel 4, except that the numeral-wheel 
of the highest order need not be provided 
with one. Each lever is pivoted upon a shaft 
23, and each lever is provided with a pawl 27, 
which is normally pressed to engage the pins 
6 of the next higher wheel 4 by a spring 29. 
Each lever 2S is normally pressed toward its 
numeral-wheel by a spling 31, as best shown 
in Figs. 6 and S. 
32 indicates a series of detents, as best 

shown in Fig. 11, one for each lever 28. Each 
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 Fig. 13) on its corre 
sponding numeral-wheel 4. Each detent 32 
is provided with a catch 35, as best shown in 
Fig. S, adapted to engage with a catch 30 on 
its corresponding lever 28. The engagement 
of the catch 35 with the catch 30 holds the le 
ver 28 back against the pressure of the spring 
31 until the catch 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. 

36 indicates a Series of links, as best shown 
in Figs. 6, 8, 11, and 12, one attached to each 
lever 28. Each link 36 is attached to a rock 
shaft 37. 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 
Fig. 2.) The arm 3S is connected by a link 
39 with a lever 40, which lever moves the pa 
per and returns the recording-hammers, as 
hereinafter set forth. The lever 40 is mounted 
upon a pivot 41, asbest shown in Fig. 2, se 
cured in the frame 2, and is provided with a 
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 provided 
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 
vent overrotation of Said numeral-wheel under 
the impulse of the carrying-pawls. Each stop 
22 is mounted upon the shaft 23, as best shown 
in Fig. 12, and is provided with a pin 25, 
adapted to engage with the periphery of its 
corresponding actuating-disk 7, as shown in 
Figs. 10 and 12. The periphery of each disk 
7 is provided with a notch 20, adapted to re 
ceive the pin 25 when the actuating-disk is in 
its normal position. The periphery of each 
disk 7 by its engagement with its correspond 
ing pin 25 keeps its stop 22 from locking en 
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gagement with its numeral - wheel, except 
when the pin is in the notch 26, at which time 
the pawl is permitted to engage with the 
numeral-wheel, as heretofore set forth. 
The operation of the stop 22 is 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 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-wheels and prevent overrotation. 
To prevent the stops 22 from engaging with 

the numeral - wheels before the numeral 
wheels have been rotated far enough to allow 
the pins 6 to pass the stops 22, each stop 22 is 
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 

35 

45 

55 

of the distance through which it is 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 
gether with stop 22, is shown and described 
in my former patent, No. 371,496, dated Octo 
ber 11, 1887. 
The lever 40 is to be depressed after the re 

cording of each number for the purpose of 
shifting the paper, moving the ink-libbon, 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 3S, and link 
39, and said levers 28 are held back against 
their springs 31 by the engagement with their 
catches 30 of the catches 35 of the detents 32. 
The levers 28 and their carrying-pawls 27 
are thus held back against the Spring until 
the catch 35 is disengaged from the catch 30, 
when the lever 28 and its carrying-pawl 27 is 
driven forward by the impulse of the Spring 
31, thereby causing the carrying-pawl to move 
the numeral-wheel of the next higher Order 
one space, thus effecting the carrying of the 
tem.S. 
As it is necessary to carry the tens from 

each numeral-wheel to the next higher mu 
meral-wheel but once on recording each num 
ber and as the lever 40 is operated after the 
recording of each number, the carrying level's 
and pawls will be reset after the recording of 
each number. 
On computing-machines heretofore in colm 

mon use the operation of subtraction has been 
accomplished by adding the complement of the 
subtrahend to the minuend. In practice this 
is accomplished 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 Fig. 1.) 
The large one represents the power or nu 
meral value of each key, and the small one rep 
resents its complement less one. When it is de 
sired to subtract one number from another by 
means of my improved machine, the operator 
strikes the minuend on the keys with refer 
ence to the large numbers, as in 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. The answer or remainder 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 in 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 above men 
tioned and afterward adding the 9's, as above 
described, I provide the following device: 
44 indicates a series of levers, (see Figs. 1 

and 4) one for each carrying-pawl 27. Each 
lever is mounted upon a stud 45, as shown in 
Fig. 11, and is provided with a finger-piece, 
which extends upward to within convenient 
reach of the operator, as shown in Figs. 1, 4, 7, 
10, and 11. Each lever 44 is provided with 
an arm 46, adapted to engage with the under 
side of its carrying-pawl 27, as best shown in 
Figs. 10 and ll, 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 is 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 the left. By this construction and 
operation the carrying-pawl is 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 levers 44 are in their 
normal position, they do mot interfere with 
the operation of the carrying-pawls 27. The 
shaft 3 is provided with a series of pins or 
projections 56, one for each numeral-wheel 4, 
as best shown in Fig. 13. Each numeral 
wheel 4 is provided with a pawl 57, located in 
its face, as shown in Figs. 13 and 16. Each 

tion I use the word “digit” as meaning any pawl is provided with a spring 58 to press it 
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outward and a stop 59 to limit its outward 
movement. Each pawl 57 is arranged and 
adapted to be engaged by the pin or projec 
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tion 56 on the shaft 3 When the shaft is ro 
tated in the direction indicated by the arrow 
in Fig. 13. The arrangement and operation 
of these parts is fully described in Patent 
No. 371,496, issued to me October 11, 1887. 
When the numeral-wheel 4 is rotated forward, 
as in computing, the spring 5S 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 Fig. 3. 

61 indicates a lever pivoted at its rear end 
upon a pivot (32, as best shown in Fig. 3. At 
its forward end the lever 61 is provided with 
a rack (33, which meshes with the pinion 60. 

64 indicates an actuating-bar for the lever 
61. This actuating-bar is mounted and can 
move longitudinally in a vertical bearing 65, 
as best shown în Figs. 18, 19, and 20. The 
actuating-bar 6.1 may be provided with an eye, 
as shown in Fig. 3, or as shown in Figs. 18 
and l9. 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 level 61 and depress said 
lever. When the bar (34 is in its normal po 
sition, (shown in Fig. 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 to its lower limit by the bar 64, the rack 
63 will rotate the pinion 60 and shaft 3. The 
rotation of the shaft 3 will, as best shown in 
Fig. 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 shaft 3 and of the rack 63 in re 
lation to the pinion 60 is such that when the 
lever 61 and rack (33 reach their lowest posi 
tion they will have rotated the numeral 
wheels into the position which will reveal the 
Zeros at the sight-opening. 

In order to automatically move the stops 
22 out of engagement with the numeral-wheels 
to permit said numeral-wheels to be reset to 
zero, I provide the following device: 

68 indicates an engaging plate, which is se 
cured to the bar 64. This plate 68 is pro 
vided with an inclined shoulder 69 on its 
lower edge, as best shown in Fig. 18. 

70 indicates a push-rod, which, as best 
shown in Fig. 7, is at One end loosely connect 
ed with an arm 71 on a rock-shaft 72, and at 
its other end is adapted to engage with the 
incline (39 of the plate 68, as best shown in 
Figs. 18 and 19. This rock-shaft. 72, as best 
shown in Figs. 7, 11, and 12, is adapted to en 
gage with a series of projections 73, one upon 
each stop 22. When the bar 64 is depressed, 
the push-rod 70 will be moved by its engage 
ment with the incline (59 sufficiently to throw 

the stops 22 out of engagement with the nu 
meral-wheels by the engagement of the rock 
shaft 72 with their projections 73. This op 
eration takes place prior to the engagement 
of the shoulder 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 
Fig. 19. When the bar 64 and plate 6S pass 
downward, as best shown in FigS. 7, 18, and 
20, causing the incline (39 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 G8 and slip therefrom, which will 
allow the rod to be drawn backward by a 
spring S0, 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 2S, the hook 
50 engaging with the shaft 33 until the units 
numeral wheel, which is about one-fortieth of 
a 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 
sidewise sufficiently to allow its engaging end 
to be passed by the plate (3S, as such plate 
moves up, When the bar 64 returns to its nor 
mal position, and the attachm ent of the Spring 
S0 is such, as shown in Fig. 19, that it will 
act to bring the end of the rod 70 back under 
the shoulder 69 of the plate (3S, as shown in 
Figs. 3 and 19, when the ball 64 is returned to 
its normal position. 

S1 indicates a series of recording-disks or 
type-heads, as best shown in Figs. 1 and S, one 
for each actuating-lever 11. Each record 
ing-disk or type-head is provided with nu 
merals 0 to 9, both inclusive. Each recording 
disk or type-head Sl is mounted upon a shaft 
S2, 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 S4 upon the proper type-head, as 
fully described in Patents No. 441,232, issued 
to me November 25, 1890, and No. 405,024, is 
sued to me June 11, 1889. Each link is pro 
vided with set-nuts 85, as shown in Figs. 1 and 
S, by which the position of the recording-disk 
Sl in relation to the actuating-lever 11 can be 
adjusted properly, and ISO adjust them that 
When each actuating-lever II 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. S, S6 indicates a se 

ries of arms secured to or made integral with 
the rear ends of the series of stop-lever's 16, 
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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 fully described. 

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

88 indicates a series of springs, one for each 
hammer 87. Each spring SS acts to throw the 
hammers against the recording-disks S1 for 
the purpose of making the record, as herein 
after set forth and as fully described in Patent 
No. 441,233, issued to me November 25, 1890. 

89 indicates a series of retaining-pawls, as 
best shown in Fig. 8, one for each hammer S7. 
Each hammer 87 is provided with a notch 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 
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 notches 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 S1 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 the striking-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 86, 
through its projection 91, to release the corre 
sponding pawl 89 from engagement with the 
notch 90 in the corresponding hammer S7. 
This releases the hammer 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 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. Each 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. S, which is adapted to be en 
gaged 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. For instance, 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 the record to be made as heretofore 
described, andby the engagement of the flange 

94 on the pawl S9 of 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 hammel's 
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 in 
Fig. 2, and at its other end with an arm 96 
om a rock-shaft 97. - The rock-shaft 97 is 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 89 
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. S 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 are loosely mounted upon the 
shaft 97. 

99 indicates a ratchet-wheel which is mount 
ed 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 best shown in Fig. 2. Each 
actuation of the lever 40 causes the pawl 101 
to move the ratchet-wheel the space of One 
tooth. 

103 indicates a roll of paper, which is 
mounted upon a screw-threaded shaft 104, 
as shown in Figs, 8 and 9. The shaft 104 is 
provided with two screw-threaded followers 
l()5, which are internally screw-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 boaring 
106 at one end, as shown in Fig. 9, and its 
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 to pre 
vent its accidental removal. 

108 indicates an arm which is adapted to 
engage with the roll of paper 103, and is 
mounted upon a rock-shaft 109, which is pro 
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. 
The paper of the roll 103, as shown in Fig. 8, 
passes over a pulley 112, thence downward 
and around the roller 100, thence upward and 
back of an ink-ribbon 135, which lies between 
the paper and the type-heads on the record 
ing-disk S1. As shown in Fig. 8, the paper 
103 passes between the series of hammers 87 
and the recording-disks 81. If desired, a rub 
ber platen 114 may be interposed between 
the paper 103 and the hammers 87. 

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

116 indicates a roller which is adapted to 
engage With the paper on the opposite side 
of the roller 100, as best seen in Fig. S and as 
best shown in Fig. 2. Each roller 115 116 is 
lmounted upon arms 117, which are drawn to 
gether to bring the rollers 115 116 against 
the paper on the roller 100 by means of a Spring 11S. 

52 indicates a pawl (best shown in Fig. 2 
which is provided with a spring 119, adapted 
to hold the pawl in engagement with the 
ratchet-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. 

122 indicates a shaft which is supported on 
arms 126. (Best shown in Figs. 8 and 23.) 
This shaft at its outer 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 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 122 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. S.) 
To one of the arms 126 is pivotally secured a 
handle 128. This handle 128 projects 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 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 l33, as hereinafter described. 

133 indicates two beveled wheels, one for 
each pinion 132. Each beveled wheel 133 is 
secured upon a vertical shaft 134, and each 
shaft 134 projects upwardly through the frame 
2 and is 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 
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 its pinion 132, will be driven, and when 
the shaft 122 is raised by means of the han 
dle 128 the beveled wheel 133, whichengages 
with the upper side of its pillion 132, will be 
driven, thereby driving one or other of the 
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vertical shafts 134 and rotating its ink-ribbon 
Spool 135. 
As best shown in Fig. 8, 136 indicates two 

guides for the ink-ribbon, which guides bring 
the ribbon in proper position in front of the 
recording-disks S1. 

137 indicates a rocking frame which is pro 
vided with a rod 138, as best shown in Figs. 
4 and S. 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 Figs. 7 and 
8. This frame holds the paper in proper 
printing position. By means of 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 roller 115 and 
the roller 100, as fully shown in Patent No. 
44,233. 
Beneath the rollers 100, 115, and 116 is a 

paper-guide 142, (best shown in Fig. G.) which 
will guide the paper between the roller 116 
and the roller 100 when the paper is first in 
serted. P 

The bearings 106 of the shaft 104 are sup 
ported in a portion 143 of the case 1, which 
portion is hinged to the main portion 1 on a 
hinge 144, as best shown in Figs 7 and 8. 
When the hinged portion 143 is in the posi 
tion shown in Fig. S, the parts are in position 
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 for recording the numbers used in 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 

suit-recording device. (Best shown in Figs. 4 
and 17.) This actuating-bar 145 is provided 
with a hand-piece 146. The actuating-bar in 
the construction shown, which is 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 
Figs. 1 and 4) and in convenient reach of the 
operatOl'. - 

14S indicates a shaft which is supported in 
horizontal bearings above the numeral-wheels 
4. This shaft is movable longitudinally in 
its bearings. At its outer end it is provided 
with a notch 149. (IBest shown in Fig. 17.) 

150 indicates a cam-disk which is mounted 
upon a rock-shaft 151, mounted in the frame 2, 
as best shown in Fig. 3, and, as shown in Figs. 
4 and 17, is adapted to enter the notch 149 and 
move the shaft 14S longitudinally, as shown 
in Fig. 17. This disk 150 is provided with a 
pin or projection 152, which is adapted to be 
engaged by a plate 153, secured to the actu 
ating-bar 145. As shown in Fig. 17, when 
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this actuating-bar 145 is in its normal posi 
tion a shoulder 154 of the plate 153 engages 
with the pin 152. When the actuating-bar 
is depressed, the shoulder 154 will cause the 
cam-disk 50 to be rotated by the engagement 
of said shoulder 154 with the pin 152, and the 
cam-disk 150 will cause the shaft, 14S to be 
moved longitudinally by the engagement of 
the cam-disk 50 with said shaft 14S in the 
notch 149, as best shown in Figs. 4 and 17. 
The shaft 14S 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 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 
hereinafter set forth. The downward descent 
of the actuating-bar 145 and its attached plate 
153 depressing the pin 152 rotates the cam 
disk 150 sufficiently to move the shaft 14S 
longitudinally 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 153, thus retaining all 
the parts in position to hold the pawls 9 out 
of engagement with the ratchets 5 until the 
bar 145 has been depressed a full stroke to 
print the answer, as hereinafter described. 
When the bar 145 is released, the parts return 
to their normal position, as shown in Fig. 17. 
The rock-shaft 151, upon which the cam 

disk 150 is rigidly mounted, is located above 
the stop-pawls 19, and when rocked about its 
center 15 1" 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 6 
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 li1, the ends of which are 
suitably supported in the sides of the frame, 
and such lever is so placed that its movable 
end extends under 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 a pin 181 in the end of the arm 71 on 

the rock-shaft 72. The rocking of the 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 shaft 72, and, 
as best shown in Figs. 6 and 12, the rocking 
of the shaft 72 by the engagement of 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 181 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 herein before 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 
rock-shaft 160 is provided with a series of 
arms 161, (best shown in Fig. S.) one for each 
actuating-lever 11. 

162 indicates a series of hooks, one for each 
arm 161 and actuating-lever 11. Each 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 through and slides in a boss 164 
upon its arm 161, and is provided with a 
shoulder 165, adapted to rest upon the boss 
164. Each hook 162 is provided with a spring 
166, which is attached at its upper end to the 
upper portion of the hook and at its lower 
end to its corresponding arm 161, as shown 
in Fig. S. The depression of the lever 159 
causes the arms 61 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 S 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 Fig. 
15,) which is pressed outwardly by a spring 
1(3S. The adjoining face of each ratchet 
wheel 5 is provided with a groove 69, 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 13 will 
rotate their pinions S until the pawl 167 of 
each actuating-disk 7 engages with the shoul 
der 170. The engagement of a pawl 167 with 
its corresponding shoulder 170 will prevent 
further rotation of its pinion S, and conse 
quently, the further depression of the actu 
ating-lever 1 1. The arrangement is 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 is 
shown on the numeral-Wheel 4. The further 
diescent of the arms 161 will mot move the 
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actuating-levers 11 downward farther, as they number indicated by the numeral-wheels as are locked by the pawls 167 engaging the 
shoulder's 170 on the ratchet of the numeral 
wheels, which are locked by the pawl 19, as 
hereinbefore described; but the springs 166 
will stretch. 

171 indicates a link (best shown in Figs. 6 
and S) 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. 

173 indicates a swinging frame, which is 
pivotally mounted upon a shaft, 1718, sup 
ported in the frame 2, and is adapted to en 
gage with all of the pawls S9. The frame is 
provided with a pin 174, (best shown in Fig. 
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. 3, 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 1718 cause it 
to engage with the rear portion of the pawls 
89, thereby causing the pawls to be moved 
sufficiently 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 described one device throws 
the actuating-pawls 9 out of 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 occupy. Another device draws the 
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 numbers 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-hammel's 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 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 106 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 

When the arms 161 are rocked 

a total will be unchanged. 
To 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, it 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 ratchet with which 
it engages when the Zero is at the sight-open 
lng. 
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 positively stopped 
in its 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 
is in 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 numeral-wheel for the same 
number, it will be evident that the level's 11 
will be allowed to descend a little lower, and 
the recording-disks S1 will stand a little 
higher when the printing of the answer is 
effected by the depression of the ball 15 thall 
is the case when the printing of each figure 
is effected by the depression of the keys. To 
insure 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. I accomplish this resultas follows: 
By means of the lock-nuts S5 (best shown in 
Fig. 8) the recording - disks S1 are so ad 
justed that the hammers S7, as they are re 
leased by 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 lid-5 and ie 
ver 159 the hammel's 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 
97, upon which the hammerSS7 are mounted, is 
mounted in a portion 176 of the frame 2, (see 
Figs. 4 and 6,) which is hinged at its rear end 
to the main portion of the frame 2 by a pivot 
1768. (Best shown in Figs. 3 and 7.) A link 
177 is pivotally attached at its lower end to 
the lever 159 on a pivot 17S, as best shown in 
Fig. 3. At its upper end the link 177 is at 

turned to their normal position the result or tached to the portion 176 of the frame by a 
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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 hammers to 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 described, 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 
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automatically set by devices already de 
scribed. This lever 40 is to be depressed after 
each record of an entire number made by the 
keys 14 and after each record of the results 
shown by the numeral-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 before 
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 its cor 
responding hammer. 
From the foregoing it results that the nu 

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 numeral-wheels in 
dicate the original Sum. This 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 my improved 
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 arm2S" on the lower 
portion of each of the carrying-levers 28, which 
arm is adapted to be engaged by the rock 
shaft 37 for moving the carrying-levers 28 back 
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. 
What I claim as new, and desire to secure 

by Iletters Patent, is 
1. The combination, with a series of 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 
for releasing said carrying devices, and mech 

anism for retracting said carrying devices 
against their actuating-springs, Whereby the 
carrying is effected by power not derived from 
the actuating mechanism, substantially as 
and for the purpose specified. 

2. The combination, with a series of numeral 
wheels and actuating mechanism therefor, of a 
series of carrying-levers 2S, carrying-pawls 
carried by said 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 for said 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 for retracting and set 
ting said carrying devices automatically and 
simultaneously with the resetting recording 
devices, substantially as and for the purpose 
specified. 

4. The combination, with numeral - wheels 
and actuating mechanisin therefor, of car 
rying-pawls 27, carrying-levers 28, having 
catches 30, actuating-springs 31, detaining 
pawls 32, pins 34, carried by the numeral 
wheels and adapted to engage said detaining 
pawls 32, and devices for retracting said car 
rying-levers 2S, substantially as and for the 
purpose specified. 

5. The combination, with numeral-wheels 
4 and actuating mechanism therefor, of car 
rying-pawls 27, levers 2S, having, catches 30, 
detaining-pawls 32, adapted to engage said 
catches, pins 34, carried by said numeral 
wheels, rock-shaft 37, means for retracting 
said levers 28 by said rock-shaft, arm 3S on 
said rock-shaft, link 39, and lever 40, sub 
stantially 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, 
substantially 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 subtraction is accomplished, 
substantially as specified. 

S. The combination, with numeral-wheels 4, 
actuating mechanism therefor, and carrying 
pawls 27, of level's 44, having arms 46, sub 
stantially as and for the purpose specified. 

9. The combination, with a shaft 3, having 
pins 56, numeral-Wheels loosely mounted om 
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 
gagement, operated from the devices rotating 
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said 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, 
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 specified. 

11. The combination, with numeral-wheels 
4, carrying-pawls, and actuating 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 pinion 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 68, substantially as and for 
the purpose specified. 

13. The combination, with numeral-wheels, 
of an actuating-bar 64, devices for resetting 
said numeral-wheels to Zero, operated by said 
bar 64, stops and devices for throwing said 
stops out of engagement, operated by a rod 70, 
a plate 68 on said bar 60, having a shoulder 
69, a straight edge 74, and an inclined portion 
79, and a spring S0, substantially as and for 
the purpose specified. 

14. The combination, With recording devices 
and actuating mechanism 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 
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, substantially as and for the purpose 
specified. 

16. The combination, with a computing de 
vice consisting of a series of numeral-wheels 
and operating mechanism and a recording 
mechanism adapted to be operated simultane 
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 devices for operating said re 
cording mechanism controlled by said locked 
numeral-wheels to record the result indicated 
by the numeral-wheels in their locked posi 
tion, substantially as specified. 

17. The combination, with numeral-wheels, 
of devices for locking said numeral-wheels 
and recording mechanism for recording the 
answer or result indicated by said numeral 
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wheels in their locked position, substantially 
as specified. 

1S. The combination, with computing de 
vices and recording devices operating there 
with, of actuating-levers 11, devices for throw 
ing the computing devices out of operation 
and locking the numeral-wheels of the com 
puting devices, and devices for operating the 
levers 11 and causing the recording devices 
to be thereby operated and record the amount 
indicated by the numeral-wheels of the coln 

| puting devices, substantially as and for the 
purpose specified. 

19. The combination, with numeral-wheels 
4, actuating-disks 7, and pawls 9, of devices 
for throwing said actuating-pawls out of op 
eration with the ratchet of the numeral 
wheels, so as to allow the disks to rotate to 
their proper positions when the answer is be 
ing printed, substantially as and for the pir 
pose specified. 

20. The combination, with numeral-wheels 
4, disks 7, and pawls 9, of shaft 148, plates 155, 
having holes 156, adapted to receive the pawls 
9, and devices for umoving said shaft and plates 
longitudinally, substantially as and for the 
purposes specified. 

21. The combination, with numeral-wheels 
4, disks 7, and levers 11, of stop-pawls 19 
for said numeral-wheels, grooves 169 in said 
numeral-wheels having shoulders 170, and 
spring-pawls 167 on said disks 7, whereby said 
disks are permitted to be rotated in recording 
totals to the points to which said numeral 
wheels have been rotated in computing, sub 
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 l62, and springs 166, substantially 
as and for the purpose specified. 

23. The combination, with the levers 11, 
having pins 163, of a lever 159, rock-shaft 160, 
having arms 161, said arms being provided 
with bosses 164, hooks 162, having shoulders 
165, and springs 166, Substantially as and for 
the purpose specified. 

24. The combination, with recording-disks 
S1, hammers S7 therefor, springs SS, devices 
for retaining said hammers, and actuating-lo 
vers 11 for Said recording-disks, of levers 159, 
devices for depressing the actuating-levers 
from said levers 159, frame 173, and link 171, 
substantially as and for the purpose specified. 

25. The combination, with a frame 2 and 
recording-disks S1, 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 159, substantially as and for the purpose 
specified. 

DORR E. FELT. 
Witnesses: 

HARRY T. JONES, 
JOHN L. JACKSON, 
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