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UNITED STATES

PATENT OFFICE.

WILLIAM W. HOPKINS, OF ST. LOUIS, MISSOURI, ASSIGNOR TO THE IIOPKINS
ADDING MACHINE COMPANY, OF SAME PLACE.

ADDING AND RECORDING MACHINE:

SPECIFICATION forming part of Letters Patent No. 683,939, dated October 8, 1901.
Application filed May 2, 1898, Serial No, 679,494, (Mo model.)

To all whom it may concern:

Be it known that I, WiLLram W. HOPKINS,

a citizen of the United States, residing at St.

Louis, in the State of Missouri, have invented
§ acertain new and useful Adding and Record-
ing Machine, of which the following is such
a full, clear, and exact description as will en-
able any one skilled in the art to which it
appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, forming part of this specification.

My invention relates more especially to that
class of adding-machines in which a earriage
or traveling member moves automatically
from order to order as the registering-keys
are operated.

My invention is an improvement upon the
adding-machine deseribed in Letters Patent
No. 517,383, granted to me March 27, 1894,

One object of my invention is to simplify
the construction and reduce the number of
partsof the adding-machine above referred to.

Another object of my invention is to pro-
vide means for positioning the carriage in
the left-hand or highest order of the number
to be registered preliminary to the register-
ing of said number.

Another object of my invention is to print
both the registered numbers and the sums
from oneset of printing-wheels, and thus dis-
pense with the laterally-moving paper-car-
riage set forth in my aforesaid patent.

Another object of my invention is to pro-
vide means for transferring the sum from the
adding-wheels to the printing-wheels.

Another object of my invention is to print
all the digits of the number to be registered
or of the sum at one time and also to print
directly by the movement of the handle.

Another object of my invention is to pro-
vide against the overrotation of the adding
and printing wheels.

Another object of my invention is to pro-
vide means whereby the operator is compelled
to make a complete stroke of the handle, thus
necessitating the complete performance of its
work.

I will first set forth in a general way the
plan of my machine and will then describe
the details thereof in fall.

The machine is provided with a set of ten
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registering-keys corresponding to the digits
““0” to ““9,” inclusive. These keys when de-
pressed unlock a motor and so govern an es-
capement mechanism that the motor is per-
mitted to rotate the registering-wheels ex-
actly proportional to the key depressed.  The
machine is also provided with a set of order-
keys which correspond in number to the num-
ber of orders in the registering capacity of
the machine. When one of the order-keys is
depressed, the carriageis moved into position
to actuate the registering-wheel of the corre-
sponding order. At the front of the machine
is a series of type-wheels which I will term
‘‘printing-wheels.” These wheels are loosely
mounted or journaled on a shaft which is
preferably horizontal. The number of these
wheels determines the full capacity of the ma-
chine and is preferably one greater than the
number of order-keys. To the rear of the ad-
ding-wheelsareasetofidle wheelscorrespond-
ing in number to the printing-wheels and also
loosely journaled on a shaft which is parallel
to the shaft on which the printing-wheels are
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journaled. Above theidle wheels are loosely *

Jjournaled upon a shaft a corresponding num-
ber of adding- wheels. These latter- men-
tioned wheels work in conjunction with a
carrying mechanism and are adapted to be
swunng either into engagement with the idle
wheels or with the carrying mechanism. To
the rear of the idle wheels is a shaft upon
which is mounted a spur- wheel which is
adapted to engage successively with the va-
rious idle wheels.” This spur - wheel is so
mounted upon the shaft as to move longitu-
dinally of it, but to be incapable of independ-
ent rotation. The axial movement of this
spur-wheel is governed by the carriage, which
is controlled by the above-mentioned order
and registering keys. The shaft upon which
the said spur-wheel is mounted has rigidly
secured toitsend a second spur-wheel, which
is rotated by a motor whose movement is con-
trolled by the registering-keys. It will be

seen from this that when one of the order-
keys is depressed and the carriage brought
into the desired order the laterally-moving
spur-wheel will be brought in the same order
and will actuate the idle-wheel in that order,
and thereby both the printing and adding
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wheels of said- order,.as the adding-wheels

10

are normally in engagement with the idle
wheels. As the registering - keys are de-
pressed the carriage will move successively
from order to order, thus bringing the spur-
wheel successively in engagement with the
idle wheels. S -

As the adding-wheels in the different or-

~ders are rotated they position the carrying

mechanism for carrying in the various orders,
as required. When the handle is pulled, a

- number of printing-hammers corresponding
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to the number of orders in the number reg-
istered are tripped to print the said number.
Further movement of the handle brings the
printed wheels to zero and at the same time
returns the earriage toits normal position.and
also actuates the carrying mechanism to carry
in any of the orders in which it may have
been positioned for carrying by the adding-
wheels, the adding-wheels being thrown out
of engagement with the idle wheels and into
engagement with the carrying mechanism
during the first part of the motion of the
handle.. After each number is printed the
paper is fed for the next number, this motion

being also preferably imparted by the move-.

ment of the handle. :

When it is desired to take the sum of the
numbers registered, a key, which I term the
“total-key,” is depressed to transfer the sum
from' the "adding - wheels to the printing-
wheels. As this movement of the adding-
wheels is in the opposite direction to their
normal movement, it will be readily seén that
the sum upon theadding-wheels will be trans-
ferred to the printing - wheels, as the said
printing-wheels have the characters repeated
upon them in ascending order from each side
of the zero.
printing-hammer-tripping device is moved to
actuate the desired number of printing-ham-
‘mers by means which I will not now describe.
The handle is pulled toward the operator as
in. printing the registered number, and the
printing-wheels are brought to zero in the
same manner, except that they are moved in
the opposite direction.

I do. not wish to be understood as limiting
myself to the form and construction of ma-
chine shown and described, as many changes
may be made therein without departing from
the spirit of my invention. :

- In using the words “ printing-wheels” and
““adding-wheels ” I do not wish to be under-
stood as limiting myself to wheels, as any

mechanism which will print, record, or indi-

cate the numbers may be used in place of

‘wheels. Bytheterm *‘carriage’ hereinusedl
‘include any translating device which is eapa-

ble of establishing operative connection suec-
cessively between the keys and therecording
or adding device. "

~ My invention consists in the .combinatioh,
-with an adding-machine of the class referred
to, of aset of keys for positioning the carriage

When the sum is taken, the-

683,939

ab the left or highest order of the number to*
be registered. ‘ .
My invention also consists in the novel
means for transferring the sum from the add-
ing-wheels to the printing-wheels, whereby

_the necessity for two sets of type-wheels is

dispensed with..

My invention also consists in the novel
meansforbringing the printing-hammer-trip-
ping device into position to trip the desired
number of hammers when the carriage is po-

70

75

sitioned to register a number and also in the -

means for positioning the said printing-ham-
mer-tripping device when the total-key is de-

80

pressed to print the sum of the numbers reg- .

istered. » ‘ .
My invention also consists in the means for
locking the order-keys in depressed condition
until the earriage has reached. its proper po-
sition and also in the means for locking all
the order-keys against movement after one
‘of the registering-keys has been struck until
the handle is operated to print the number
registered. ‘ _ o
My invention also consists in the novel

means for preventing the return of the handle.

untilit has performed its complete movement..

My invention alsoconsistsin othernovel fea~
tures.and details of construction, which are-.

too numerous to be set forth fully here, but.
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which will be fully deseribed in the specifica- -

" tion, and pointed out in the claims hereto af-

fixed. , S
Inthedrawings, Figurelis aside elevation
looking at the left-hand sideof the machine;
the case being shown in section. Fig, 2is'a
side elevation looking at the right-hand side
of the machine. Fig. 3.is a front elevation.
Fig. 4 is a detailed view showing a part of the
motor.
other portion of the motor.
elevation. Fig. 7 is a rear view of the car-

.riage and a portion of the frame and also of

some of the devices used to actuate the car-
riage. Tig. 8 is an isometric projection of
thedevice for unlocking the idle wheels when
the registering-keys are depressed. Fig. 9 is
a top plan view. Fig. 10 is a vertical longi-
tudinal section. Fig. 11 is a horizontal sec-
tion. Fig.12isanelevation showing portions

100

105

Fig. 5 is a detailed view showing an-
Fig. 6 is a rear.

IIO

IIg

of the frame and the parts actuated by the

movement of the total -key. Figs. 13 and
14-are detailed views of some of the parts
shown in Fig. 12. Figs. 15, 16, and 17 are
sectional views showing the carrying mech-
anism in different positions. Fig, 18 is an

I2C

isometric projection showing a portion of -

the carrying mechanism. Fig. 19 is an iso-
‘metric projection showing the frame which
carries”the adding-wheels.
tion of the shaft which actuates the frame
shown in Fig. 19. Fig, 21 is an isometrie
projection showing the comb for preventing
the overrotation of the wheels when being

125,

Fig. 20 is a sec-

130/

brought to zero after the total is taken and .
the part actuating said comb. Fig. 22isa
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section through the total-wheels and the to-
tal-wheel shaft. Iig.23isalongitudinal see-
tion showing a portion of the idle wheels.
Fig. 24 is an “end view of one of the printing-
Wheels Fig. 25 is a section of one of the
printing - wheels. Fig. 26 is a rear view of
theprinting-hammer- tmppln"devmes Figs.
27 and 28 are side and bottom views, respec-
tively, of details of the carriage. Figs. 29
and 30 are a side view and sectlou, respec-
tively, of the devices for preventing the pre-
mature return of the handle. Figs. 31 and
32 are a side view and isometric progectlon
respectively, of one of the order-stop pawls.
Figs. 353 and 34 are views showing a modifi-
cation of the order-stop pawls. Fig.35isan
isometric projection of the device for auto-
matically reversing the inking-ribbon. Fig.
36 is an isometrie projection showing a por-
tion of the order and registering key bars.
Fig. 37is an isometric projection showing the
carriage. TFig. 38 is an isometric projection
showing the printing-hammer-tripping de-
vice. Fig. 39 is an isometrie projection of a
detail. Fig.40 is an enlarged view showing
the relative position of the printing-wheels,
printing-hammers, and the paper and inking-
ribbon. Fig. 41 is an isometric projection
showing the pawls forlocking theidle wheels.
Fig. 421s an isometric projection showing de-
tails of construction of the devices for lock-
ing the order-keys. Fig. 43 is a side view
showing the devices for actuating the paper-
feeding rollers. Fig. 44 is a side elevation
of a portion of the machine. Fig.45isa view
showing a modification of the device for un-
locking the idle wheels. Fig. 46 is an en-
larged view of a portion of Fig. 10. Fig. 47,
Sheet 9, is a view showing in detail some of
the devices shown in Fig. 12; and Fig. 48,
Sheet 11, is an -enlarged cross-section on the
line 48 48 of Fig. 26.

The frame of the machine.—At the forward
end of the machine are two side frames 40
and 41, and at the rear are two standards 42
and 43, to which is attached one end of the
frame 44, the other end of which is attached
to two uprights 45 and 46. 47 is a standard
to which is attached the motor-casing 48.
The side frames 40 and 41 and the standards
42,43, 45,46, and 47 are secured to a base 49.
Swung within the frame 44 is a frame 50.
(Shown in detail in Fig. 19.) While I pre-
fer to use the form of frame shown, I do not
limit myself to the same, as many forms of
frames may be designed which will answer
the same purpose.

The printing and idle wheels.—The print-
ing-wheels are preferably one more in num-
ber than the order-keys of the machine, so as
to allow the printing of a sum which has one
more order than any number which can be
registered in the machine; but they may be
any greater number. The printing- wheels
51 are composed of a spur-wheel and an at-
tached printing-disk, Fig. 25. Thesaid print-
ing-disk may be composed of a number of

3
sectors, each of which carries one printing
character. The separate parts of the wheel
51 are held in place by means of a hub 52

and washer 53. The said printing-wheels 51
arelooselyjournaled on ashaft54. Theprint-

ing characters of the wheel 51 are arranged

in regula.r order from ‘“1” to ““9,” mr'luswe,
at each side of the ‘‘0.” The ¢ 0” normally
stands at the front of the wheel in such a po-
sition as to be struck by the printing-ham-
mers. Meshing with the spur-wheels 51 are
a series of idle wheels 55, Figs. 10 and 46,
which are loosely mounted on a shaft 56. Be-
tween each’ two of the spur-wheels 55 is a
split washer 57, Figs. 10 and 25. Securedin
the shaft 56 is a comb 58, the teeth of which
project between the spur-wheels 55 and are
adapted tocome in contact with pins 59,which
project from the left side of each of the spur-
wheels 55. When the shaft 56 isrotated the
propet distance, the comb 58 by coming in
contact with the pins 59 brings the wheels 55
into their normal position, thus positioning
the printing-wheels 51 with which the said
idle wheels 55 are in engagement. The shafts
54 and 56 are journaled in the uprights 45
and 46. At the rear of the shaft 56 is a shaft
60, Figs. 7, 10, and 46, which is journaled in
rearwardly-extending arms 61, carried by the
uprights 45 and 46. Rigidly secured to the
shaft 60 is a spur-wheel 65, which is adapted
to be actuated by the motor, to be hereinaf-
ter described. Mounted on the shaft 60 is a
collar 66, which is provided with a spline or
feather 67, which runs in a groove 638 in the
said shaft 60. This allows the said collar 66
to move freely in the direction of the length
of the shaft 60, but prevents it rotating in-
dependently of said shaft. Secured to the
collar 66 is a spur-wheel 69, which is adapted
to mesh successively with the various idle
wheels 55 as it is moved along the shaft 60 by
the carriage, which is to be hereinafter de-
seribed.

Adding-wheels.—Journaled in the frame 50
is a shafv 72, Figs. 10,15, 16, 17, and 46, upon
which are loosely mounted a number of spur-
wheels 73, which correspond in number to
the idle wheels 58 and normally engaged there-
with. Between eachtwo wheels73andaround
the shaft 72 is a split washer 74. Carried in
the shaft 72 is a movable comb 75, which is
actuated by pressure upon the end of an ex-
tension 76. Upon each of the wheels 73 at
diametrically opposite points are teeth 77,
Figs. 22 and 46, which are cut away at their
inner ends, so that the comb 75 does not nor-
mally strike them, said comb being normally
kept in a right-hand position by a spring 78.
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Motor and gearing.—81, Fig. 11,is the mo- -

tor-spring, one end of Whlch is attached to
the motor-casing 48 and the other to the mo-
tor-shaft 82. Rlo'ldly secured to the motor-
shaft 82 is a ratchet-wheel 83. (Shownin de-

tail in Fig. 4.) Loosely mounted on the mo-
tor-shaft 82 is a spur-wheel 84, on which is
carried a dog 3835, which is kept in engage-

130
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mment with the ratehet-wheel 83 by means of a
spring 86, carried by the said wheel 83. The
spur-wheel 84 meshes with spur-wheel 87,
Fig. 2, on a stud 88. Thesaid spur-wheel 87
is rigidly connected to -a ratchet-wheel 89,
which is in turn rigidly connected with a
spur-wheel 90, Figs. 1, 10,and 46. Thesaid
spur-wheel 90 meshes with the wheel 65,
which is rigidly secured to the shaft 60. In
the cover 92 of the motor-case 48is a coil-

- spring 93, Figs. 5 and 11, one end of which

15

20

is attached to the said cover 92'and the other
to the flange of a pulley 94, which is loosely
journaled on the motor-shaft 82. Rigidly se-

cured to the motor-shaft 82 is a disk 95, (best-
‘shown in Fig. 5,) which is provided wu;h a

projection 96, which is adapted to strike
against a pin 97, by which the spring 93 is

‘secured to the pulley 94. © Secured to the pul-

ley 94 and passing ‘around the same is one
end of ‘a chain 98, Fig. 2, the other end of

- which is secured to an arm 99, which is ae-
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‘chine.,
right hand is adapted to slide longitudinally:

tuated by the handle 100.
The registering-keys and mechanism for
controlling the motor-escapement.—105 repre-

sents the registering-keys, Figs. 9 and 11,
which are numbered from ¢*.17” to $69,” inelu-'

sive, beginning at the left. The zero-regis-

tering key for convenience ig-placed at The

right. 106, Figs. 10 and 11, represents the
reolsterm‘r-key ‘bars, which are pivoted on a
shaft 107. The registering-key bars varyin
length, as best shown in Fig. 11. Secured to
'the rear uprights 42 and 43 are arms. 108,
Figs. 1 and 10, to which is plvoted a frame
109 Secured in the frame 109 is'a rod 110,

which passes overand rests upon-all' the: re’gis- ‘
‘tering - key bars except the zero-key bar.
Sliding on the frame 109 is a rack 111, Figs.-

1, 10, and 46, by which is carried-a stop 112
which is adapted to come in contact with the
ends of the bars 106. Carried on the frame

‘109 'is a "dog 113, which engages with the

ratchet-wheel 89 and prevents thesaid ratchet-
wheel, and thereby the motor, from rotating.
The bars 106 are held in their normal posi-

‘tion by springs 114. Carried by the rack 111

is a downward extension 115, to which is at-

‘tached one end of a'spring 116, Figs, 1, 2, 10,
‘and 46, the other end of which is attached to

a downward extension 117 of the frame 109.
The object of thisspringisto return the rack

111 to its normal position after it has become

dlsenﬂaged from the spur-wheel 90.
“The carrying mechanism.-—Secured in the
frame 44 are a number of carrying-bars 118,

Tigs. 6,9, 10,15 to 18, and 486, comespoudmo

to the number of addmu wheels 73 in the ma-
Each of these bars except that at the

a short distance. Extending downwardly
from each of the bars 118 exceept that at the

right hand is an arm 119, and each of the bars
“is provided with teeth 120, preferably three
in'number, which are adapted’'to be engaged:

by the addmd-wheels when the said Wheels

“are raised. Plvoted to each of the bars 118
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1 at its left-hand side is a pawi 121, havihg a

‘downward projection 122 at its forward -end.
Pivoted on the shaft 123 in the frame 44 are
pawls 124, corresponding in number to the
bars 118 and engaging with them, as is best
shown in Figs. 15t0 18. Between each of the
pawls 124 and the arm 119 of the correspond-
ingearrying-barisstretched a coil-spring 125.
In each of the pawls 124 is a pin 126, upon
which rests the end of the pawl 121, which is
pivoted to the next carrying-bar to the right,
and in each of the carrying-bars is a pin 127,
which limits the upward movement of the
pawl 121, which is pivoted to it.

Means for raising the adding-wheels to put
them in engagement with the carrying-bars.—
The frame 50, (see also Fig. 19,) in which the
shaft 72 of the addmg-wheelb 73 is joarnaled,
is pivoted in the frame 44 at the point 130,
Trigs. 10, 15, and 46.
journaled in the frame 44 .is a shaft 131,
which is provided with a blade 132, which is

‘adapted to come in contact with the arms 119
of the carrying-bar 118, and thus move the .

said carrying-bars to their normal position.
The shaft 131 at the point at which the frame
50 rests upon it has a cross-section, as shown
in Fig. 20, from which it will be obvious that
when the shaft 131 is rotated the frame .50
will be swang upward on its pivot 130. In
the frame 50 1 is a pin 133, which engages with
ahook 134 on the shaft 131 when the saidshaft
isinitsnormal position, and thus preventsthe
frame 50 from being accidentally swung on
its pivot.

The carriage and actuating fmechamsm.—-
In the rear of the frames 40-and 41 issecured
a guide 137, Figs. 1,7, 10, and 46, upon which
the carriage runs. Thecarriageis composed
of a rear plate 138 and a front plate 139, be-
tween which are secured grodoved wheels’ 140,
which run on . said 0fuxde 137.- To the rear
plate 138 is seeuled a ratehet-bar 141, Fig. 7.
At the right-hand end of the ratchet-bar 141
is a pin 142. Depending from the plate 138
is a stop 143, Fig. 36, having a lateral pro-
jection 144, "The stop 143'is adapted to come
in contact with the order-key bars, hereinaf-
ter to be described. Pivoted to the-guide 137
is a dog 145, which engages with the ratchet-
bar 141, as best shown in Fig. 7. - Pivoted to

the lower and rear part of the upright 45 is a

T-shaped lever 146, to which is pivoted a dog
147, which also-engages with the rack-bar 141,
Pivoted to the lower and rear-end of the up-
right 46 is an L-shaped lever 148, which car-
ries a pin 149, extending under the dogs 145
and 147 and adapted to raise the said dogs
Carried by the T-shaped lever 146 is a stop

150, which is adapted to-come in contact with”

the pin 142, carried by the rack-bar 141, and
thus lock the said lever1i6against movement
when the carriage is in its normal position,
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Extending upwardly from the rear plate 138
is an arm 101 having at its' upper-end a-U-.
“shaped portlon 152, which- takes into a-groove

upon the collm 66, and thus moves the said
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collar 66 and attached wheel 69 longitudinally
on the shaft 60.

153, Figs. 1, 9, and 11, represents the order-
keys, which are numbered from one to nine,
inclusive, from right to left; 154, the order-
key bars, which pass between theregistering-
key bars and are pivoted on the same shaft
107. Pivoted on the shaft 107 at the sides of
the registering and order key bars are arms
155 and 156. Carried by the arms 155 and
156 is a rod 157, which isadapted to be raised
when the order-keys are struck by the move-
went of their bars. An extension of the arm
155, Figs. 1and 11, engages with the L-shaped

lever 148, Fig. 7, and thus raises the dogs 145
and 147. Extending rearwardly from thele-

ver 146 is & pin or projection 158, which rests
upon the rod 110 of the frame 109, Pivoted
in the uprights 45 and 46 above the order-
key bars 154 is a cateh 159, Figs. 10, 11, 39,
and 46, which is adapted to come into en-
gagement with offsets in the rear of the up-
ward extensions of the order-key bars 154.
Secured to the rear plate 138 of the carriage
is a projecting plate 160, Figs. 10, 25, 28, and
46, provided with a downwardly-extending
pin 161, which is adapted to comein contact
with the upward extensions of the order-key
bars 154. The cateh 159 is held in its nor-
mal position by a spring 162, which is secured
to said catch and a rod 163, extending be-
tween the nprights 45 and 46. Secured to one
arm of the T-shaped lever 146 is aspring 164,
Fig. 7, the other end of which is secured at
the right hand of the machine, either to the
side frame 43 or to the base. The object of
this spring 164 is to move the lever 146 to its
normal position after it has been swung on
its pivot by the movement of the bars 106,
and thus feed the carriage one space toward
the right.

Means for locking the order-keys.—Pivoted
to the lower and rear end of the upright 45
is an arm 165, Figs. 1, 6, 11, and 12, having
a projection 166, Fig. 42, adapted to take over
the top of the lever 148. In the rear of the
arm 165 is a depression adapted to receive a
pin 167, carried by the frame 109. On the
shaft 169, journaled in rearward extensions
of the uprights 45 and 46, is a cam 170, Fig.
42, adapted to make contact with the upper
end of the arm 165 when the said shaft 169 is
rotated.

Means for uniocking the printing and add-
ing wheels.—On a shaft 172, secured in the
uprights 45 and 46, are pivoted a number of
pawls 173, corresponding in number to the
number of idle wheels 58.  The pawls 173 are
held in position to lock the idle wheels 58 by
springs 174, one end of which is secured to
the downward extensions 175 of said pawls
173 and atthe other end tootherpawls, which
will be hereinafter described. Carried by
the rear plate 138 of the carriage is a bloek
176, (shown in detail in I'ig. 8,) in which is
pivoted a bell-crank lever 177. To thelower
end of the Dbell-crank lever 177 is secured a

cylindrical weight 178, which makes contaet
with the bar 179, carried by the frawme 109.
To the upper end of the bell-crank lever 177
is pivoted an arm 180, which is guided by the
block 176 and the end of which is adapted to
come in contact with the downward exten-
sions 175 of the pawls 173 when the frame
109 is swung on its pivots, and thus disen-

cage the said pawls 173 from the idle wheels -

58. In Fig. 45 is shown a modification in
which the block 176, the Lell-crank lever 177,
and arm 180 are replaced by a lever 182,
which is pivoted to a stop to be hereinafter
described, which is secured to the front plate
139 of the carriage. The lever 182 has an

extension 183, which rests onx bar 179, here--

inbefore described. ‘

The printing - hammers.—Carried in for-
wardly-extending brackets carried by the up-
rights 45 and 46 is a shaft 183, 0n which are
pivoted the printing-hammers 184, Figs. 3,
10, and 46 which are adapted to come in
contact with the printing-faces of the printing
ortypewheels51. 185 represents springs, one
end of which is attached tothe said printing-
hammers 184 and the other to a rod 186, se-
cured in the frames 40 and 41.  The point of
attachment of the springs 185 to the hammers
184 is on line with the shaft 183 and the rod
186, so that any movement of the hammers
in either direction is resisted by the springs.

The printing-hammer-tripping devices.—
Pivoted at one end of the forward extension
of the upright 45 and at the other to the frame
41 is a ratchet-bar 188, upon which slides a
sleeve 189, (Shownindetailin Fig.26.) In the
left-hand end of the sleeve 189 is pivoted a
dog 190, which is adapted to engage with the
teeth on the rack-bar 188. The said dog 190
is constructed so as to allow the sleeve 189 to
move freely toward the left, but to prevent
its movement toward the right, except when
the said dog ismoved out of contact with the
rack-bar by contact with a rod 191. At the
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right end of the sleeve is pivoted a dog 192, -

which is arranged so as not to interfere with
the movement of the sleeve 189 toward the
right, but to prevent its movement toward
the left, except when the pressure of an arm
193, attached to the carriage, raises the said

dog 192 out of contact with the rack-bar by -

pressure ou adownward extension 194 of the
said dog. Secured in the rear of the sleeve
189 is a blade 195, which is adapted to make
contact with forwardly-projecting fingers 196
of the printing-hammers 184. The blade 195
projects through the sleeve 189 into a groove
197in the bar 188, and thus prevents the said
sleeve 189 from rotating independently of
the said bar 188. 198 is an extension of the

blade 195, to which is attached one end of a
spring 199, the other end of which is attached
to an arm on the bar 188.

Devices for positioning the printing-ham-
mer-tripping device when laking the total.—
Carried by the uprights 45 and 46 is a shaft
200, upon which are pivoted a number of
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pawls, which I term ‘¢ order-stop pawls,” cor-
responding in number tothe number of print-
ing-wheels. To each of the order-stop pawls
201 is pivoted a dog 203, which prevents the
rotation of the pawl 201 in a forward direc-

tion by contact with a notch in a flange 204

" on the said shaft 200. “Each of the dogs 203
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is provided with a rearward extension 2035,
which is adapted to come in contact with the
downward extensions 175 of the pawls 173.
Extending from each of the pawls 201 at its
right-hand side is a pin 206, which is adapted
to make contact with the dog 203 of the pawl
to the right when it is released. Extending
from the front plate 138 of the carriage is a

-stop 208, which is adapted to make contact

with the pawls 201 when they are thrown
rearwardly by mechanism to be hereinafter
described. Secured in the uprights 45 and 46
is a rod 209, which limits the forward move-
ment of the pawls 201. The pawls 201 are
held in their normal position by springs 210,
which are attached at one end to the said
pawls and at the other to the rod 163. Ina
modification shown in Figs. 33 and 34 the
dog 203 is replaced by a dog 202, having an
upward projection 211, which is adapted to
come into contact with the teeth of theprint-
ing-wheels 51. -

Mechanism for bringing the printing-
wheels to zero.—In the left-hand end of the
idle - wheel shaft 56 is a spur-wheel 212.
(Best shown in Figs. 1 and 12.) Pivoted to
the frame 40 is an arm 213, carrying a toothed

; segment 214, which engages with the spur-

wheel 212. 215 is an arm which rides over
the shaft 107, as best shown in Fig. 12, so as
to allow both an upward-and-downward and
lateral motion.  In the upper end of the arm

215 is an epening 216, through which extends:

the pivot 217 of the arm 213, the said pivet
217 being provided with a head 218, which
prevents the arm 215 from being displaced.
To the rear of the pivot 217is a pin 220, se-
cured in the arm 213. This pin 220 is nor-
mally in engagement with a recess 221 in the
upper end of the arm 215. Secured to the
shaft 107 is an arm 222, to which is pivoted
one end of a link 223, the other end of which
is attached to the arm 215.by a screw 224,

.which passes through a slot 225 in the said

arm 215. At the front of the pivot 217 is se-
cured in the arm 213 a pin 226, adapted to be
brought into engagement with a recess 227 in
the upper part of the arm 215 when the said
arm 215 is moved forward, The arm 215 is
held in its normal position by a spring 228,
Fig. 1, one end of which is attached to the
upper end of said arm and the other to the
frame 40. B

Means for bringing the adding-wheels to
zero.—On the left-hand end of the adding-
wheel shaft 72 is secured a spur-wheel 230,
Fig. 14, through which projects the rounded
end of the projection 76, hereinbefore de-
seribed. Journaled on the shaft 131 is an

arm 232, provided with a toothed segment
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233, which engages with the spur-wheel 230.
On the arm 232 is a pin 234, which works in
an L-shaped slot 235 in a lever 236, which I
term the ‘“‘total” lever or key. Thelever 236
is pivoted at its rear end to the frame 44 and
is provided at its front end with a key 237.
On thelever 236 is a downward extension 238.
(Best shown in Fig. 14.) The downward ex-
tension 238 has its lower end beveled, as
shown in Fig. 22, and is adapted to foree the
projection 76 of the comb 75 inwardly.

Means for reversing the mechanism for
bringing the printing-wheels to gero.—Pivot-
ed to the arm 236 is a plate 240, Figs. 12 and
13, in which is an opening 241, through which
extends a pin 2421in an arm 243, which is piv-
oted on the idle-wheel shaft 56. Formed in-
tegral with the arm 243 is an arm 244, which
is connected to alink 245 by means of a screw
246, which passes through a slot 247 in the
said link. Pivoted to an upward extension
of the frame 45 is a hook 248, which is adapt-
ed to engage with a pin 249 on the link 245,
and thus hold the arm 215 in its forward po-
sition.. The hook 248 is pulled downwardly
by a spring 251, Fig. 1, which is attached at
one end to the said hook and at the other to
the frame 40. The downward movement of
the hook 248 is limited by means of a stop
252, which works in a curved slot 253 in the
said hook. ]

Means for actuaiing the order-stop pawls.—
In the plate 240 is a vertical slot 255, having
arearward and downward incline portion 256,
which works on a pin 257. 259isalink which
is connected to the plate 240 by a pin 260
passing through the extension 256 of the slot
255 and into the arm 258, which is pivoted on
the upright 45 by the pin 257, which also
passes through the slot 255. The other end
of the link 259 is pivoted toanarm 261, which
is rigidly secured to the shaft 200 of the or-
der-stop pawls.

Means for preventing overrotalion of the
idle-wheels on resetting to zero.—Journaled
in rearward extensions of the frames 45 and
46 is a shaft 264, Fig. 46, upon which are piv-
oted a number of pawls 265, equal in number
to the idle wheels 58. -The endsof the pawls
265 are slightly to the rear and below the pins
59 of the idle wheels 58 when the said idle
wheels are in their normal position. On the
pawls 265 are downward projections 266, to
each of which is attached one end of one of
the springs 174, the other end of which is at-
tached to one of the pawls 173, as previously
described. On the shaft 169 is a blade 267,
which comes in contact with the inelined
edges of the downward extensions 266 of the
pawls 265, and thus holds the said pawls in
their normal position.

Pivoted on the shaft- 54 of the printing-
wheels 51 are two arms 272 and 273, Fig. 21.
Connecting the ends of the arms 272 and 273
isacomb 274, the teeth of which stand slightly
to the front and below the pins 59 of the idle
wheels 58. Pivoted on the left-hand end of
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the shaft 56 of the idle wheels 58 is an annu-
lar member orring 275. On the ving 275 isa
projection 276, which engages with a projec-
tion 277 on the arm 272. .Projecting from the

ring 275 is a pin 278, which is adapted to en-

gage with the left-hand tooth of the comb 58,
and thus raise the comb 274 to prevent over-
rotation of the wheels 55.

Means for preventing the relurn of the han-
dle prematurely.—The handle 100 is secured
to the right-hand end of the shalt i07. Rig-
idly secured to the shaft 107 is the arm 99,
Tigs. 2, 29, and 30, to which the chain 98 is
attached. Carried by the arm 99 is a U-
shaped part 283, between the arms of which
is journaled a roller 284, which runs upon a
track or guide 285,eithersecured to or formed
integral with the frame 41. The part 283 is
forced upwardly by spring 286.
of the arm 99 is limited by two stops 287 and
288, I'ig. 2, upon the frame41. At the right-
hand side of the part 283 is an inwardly-pro-
Jjecting point 289, which is adapted to engage
with hooks 290 and 291, also carried by the
frame 41. At each end of the track 285 is a
pin 292, which is adapted to strike against the
roller 284 and prevent its becoming wedged
while it is being reversed.

Means for actuating the printing-hammer-
tripping devices.—On the shaft 107 is rigidly
secured an arm 295, in which is pivoted one
end of a link 296, the other end of which is
secured to an arm 297 on the shaft 188. The
arms 295 and 2987 and the link 296 are so ar-
ranged that when the handle 100 is pulled for-
ward to rotate the shaft 107 the arm 297 will
be thrown upward, thus bringing the blade
195 against the fingers 196 of the printing-
hammers 184.

Means for relurning the carriage.—On the
frame 41 is a lug 300, to which is pivoted an
arm 301, the end of which is secured to an
extension 302 of the carriage. The arm 301
is pulled toward the left by a spring 304, one
end of which is secured to said arm and the
other to the frame 40. Extending down-
wardly from the arm 801 is a pin 305. On the
shaft 107 is a cam 306, which is adapted to
engage with the pin 305, thus forecing the arm
301 to the right, which through the extension
302 draws the carriage to its extreme position
at the right.

Formed integral with the arms 242 and 244
is an arm 310, Fig. 12, to which is pivoted a
link 311, the opposite end of which is secured,
by means of a screw 312, passing through slot
313, Fig. 6, in the said link, to the arm 148,

Paper-feeding mechanism.—In the frames
40 and 41 is journaled a shaft 315, upon which
the paper is wound between two flanges 314,
one of which should be made removable to
allow the roll of paper to be slipped over the
shaft. The paper passes from the shaft 315,

- Fig. 10, around a roller 316, journaled in for-

ward extensions of the uprights 45 and 46.
From the roller 316 (see also Fig. 46) it passes
upwardly between the printing-wheels 56 and

The motion

7

the inking-ribbon to roller 317 and thence be-
tween the feed-rollers 318 and 319, from which
it passes out through the opening 320 above
the carrying-bars. The roller319 is held down
against the roller 318 by two springs 321, one
end of each of said springs being secnred to
the shaft of said roller and the other ends to
the frame of the machine. On the shaft 322
of the roller 319 is a ratchet-wheel 323, and
at the end of the said shaft 322 is a milled
head 324. Engaging with the ratchet-wheel
323 is'a dog or pawl 523, Figs. 2 and 43,which
is pivoted to an arm 326, secured on the end
of the shaft 131. Secured to the opposite
end of the shaft 131 is an arm 227, Fig. 12,
to which is attached one end of a link 328,
the other end of which is attached to the arm
222 on the shaft 107, operated by the handle
100, as before described. 329 represents the
paper.

Theinking-ribbon and means for actuating
the same.—Passing through the uprights 42
and 43 and the frame 44 at the point where
said frame is connected to said uprights is a
shaft 330, Figs. 10 and 46. To the right end
of the shaft 330 is rigidly secured an ink-
ribbon spool 331, Figs. 2, 6, and 9, and to the
left-hand end of said shaft is rigidly secured
a ratchet wheel or disk 332, Fig. 1. Adja-
cent to the disk 332 an ink-ribbon spool 333
is loosely mounted upon the said shaft. The
end of the ink-ribbon spool 833, Fig. 6, which
is adjacent to the disk 832 has formed in it
ratchet-teeth corresponding to those in the
said disk 332, Fig. 1. Pivoted on the shaft
330, between the ink-ribbon spool 333 and
the disk 332, is an arm 334, Figs. 1 and 6.
Pivoted to the top of the arm 334 is a block
335, in the end of which is journaled a short
shaft 336, Fig. 35, towhich are rigidly secured
two star-wheels 337. The star-wheels 337 are
so arranged on the shaft 336 that their points
are staggered—that is, each point is between
two points upon the other wheel. The wheels
337 are normally held from rotation by means
of a spring 338. 339 represents the ink-rib-
bon. To the lower end of the arm 334 is piv-
oted one end of a link 840, the other end of
which is pivoted to a link 341. One end of
the link 341 is pivoted to an arm 342, which
is either secured to or formed integral with
the arm 327. The other end of the link 341
is pivoted to an arm 343 by means of a screw
344, which passes through a slot 345 in the
said link into thearm. Thelink 343 isrigidly
secured to thé shaft 169, hereinbefore de-
seribed. .

Theinking-ribbon 339 passes from the spool
333 beneath a pin 350, Fig. 9, in the upright
45. It then passes around a pin 351, Fig. 3,
and between the type-wheels and printing-
wheels to a pin 352, carried on a lug 353, Fig.
9, on the frame 41. From pin 352 the ribbon

passes under pin 354, Fig. 2, to the spool 331.

Operation of the machine.—To register a
number in the machine, one of the order-
keys 153, I'igs. 9 and 11, is first struck, the
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order-key to be struck depending upon the
left-hand or highest order in the number de-
sired to be registered. . For example, if the
number to be registered wasin hundreds the
third key would be. struck.  If the number
was in tens of thousands, the fifth key would
be struck, &e. - The striking of this key will
elevate the rear end of the lever correspond-

ing to that key, thus raising the bar157, and’

consequently swinging the rear ends of the
arms 155 and 156 upwardly, Figs. 10, 11, 36,
and 46. As the rear end of the arm 155 en-
gages with the L-shaped lever 148 the said
lever will be swung on its pivot and the dogs
145 and 147, Fig. 7, raised out of engagement
with the rack-bar 141 by means of the pin 149.
This will release the carriage, which, being
under the influence of the spring 304, will

move toward the left until it strikes the bar’

154, that has been elevated by the depression
of the order-key, which thus determines the
position of the carriage. Theecarriage, being

-connected by the arm 151 to the collar 66,
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moves the said collar 66, Fig. 7, longitudi-
nally on the shaft 60 and brings the spur-
wheel 69 into engagement with the idle wheel
55 in the order corresponding to the order-
key struck. For thé purpose of preventing
the premature return of the order-key bar
154 to its normal position, which would al-
low the carriage to move to its extreme po-
sition at the left, the catch 159, Figs. 10, 11,
and 39, is provided. The catch 159, taking
into the recessin the upward extension of the
order-key bar, holds the said barin its raised
position until the pin 161, Figs. 10, 27, 28, 37,
and 46, which is moving slightly in advance
of the stop 143, strikes the order-key bar,
thus through the plate 160 pressing the said
catch 159 toward the front of the machine
and releasing the bar. The spur-wheel 69
now being in engagement with the idle-wheel
55 of the desired order, the registering-key
corresponding to the figure in the left-hand
order of the number to be registered is de-
pressed. The depressing of this key elevates
the rear end of the registering-key bar 106,
to which it is attached. Astherod 110, Figs.
10, 11, 42, and 46, rests upon the registering-
bars, the elevation of the bar swings the front
end of the frame 109 upwardly. This move-
ment brings the rack 111, Figs 1, 2, and 10,
into engagement with the spur-wheel 90 and
at the same time withdraws the dog 113 from
the ratchet-wheel 189, and thus releages the
motor. As the motoris now free to act, it re-
volves the ratchet-wheel 89 and spur-wheel 50
inthedirection of the arrowin Figs. 10 and 46,
thas driving the rack 111 and attached parts
forward along the frame 109 until the stop 112
comes in contact with the end of the register-
ing-key bar which has béen elevated. The

- length of the registering-key bar thus deter-

65

mines thedistance through which therack 111
can move,and consequently theamount of rev-
olution of the spur-wheel 90. The spur-wheel
90 being in engagement with the spur-wheel
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‘165, Fig. 7, rotates it pr'op_ortionaHy to the

registering-key depressed.  Asthespur-wheel
69 cannot rotate independently of the shaft
60, to which the spur-wheel 651s secured, it
will also be rotated proportionally to the reg-
istering-key depressed. The spur-wheel 69
being in engagement with the idle wheel 55
in the left-hand order of the number to be
registered will rotate the said idle wheel, and
thus position the printing-wheel 51 in the
same order, and also rotate the correspond-
ing adding-wheel 73 proportionally to the re-
cording-key depressed. As the pin 158,Figs.
7, 10, 11, and 46, rests upon the bar 110
the lever 146 is swung upwardly when the
frame 109 is raised. 'This throws the dog 147
to the left sufficiently to take into the next
notch to the left on the ratchet-bar 141. As
the registering-key is released and the frame
109 lowered the lever 146 is drawn back toits

-normal position by thespring164. Thisforces

the dog 147 toward the right,and consequently
moves the earriage one order, bringing the
spur-wheel 69 into engagement with the next
idle wheel 58 to the right. The above opera-
tion is repeated by depressing the desired
registering-keys until all the nhumerals in the
number to be registered are broughtinto their
proper position on thie adding-wheels. Asthe
frame 109 is swung upon its pivot the bell-
crank lever 177 is actuated by the bar 179 to
throw the arm 180 forward against the down-
ward extension 175 of the pawl 173, which
locks the idle wheel 58 in the order in which
the machine is operated. Inthe modification
shown in Fig. 45 the part 182 performs- the
offices of the bell-crank lever 177 and arm
180, Fig. 8.
the downward extension 194 of the dog 192
the said dog is raised out of contact with the
teeth on the rack-bar 188, Higs. 9, 10, 26, 88,
46, and 48, and forces the sleeve 189 to the left
the same distance that the carriage moves,
for, as before described, the dog 190 is so ar-
ranged as to allow the sleeve to move toward
the left. As soon as the carriage stops the
pressure being relieved from the extension
193 the dog 192 drops into contact with the
teeth 190, and thus prevents the sleeve from
moving too far to the left. ~ After the regis-
tering-keys have been depressed to register
the number, as above described, the handle

100 is pulled forward and downward. Dur-

ing the first movement of the handle the ro-
tation of the shaft 107, to which the said
handle is rigidly secured, forces the link 296
upwardly, thus rotating the rack-bar 188
and sleeve 189 in the direction of the arrow
in. Figs. 10 and 46. As the sleeve 189 has
been moved to the left the same distance
as the ecarriage, the blade 195 will engage
with the fingers 196 of as many of the
printing - hammers 184 as there are orders
in the number registered. The blade 195 by
its dction on the fingers 196 will foreé ‘the
hammer 154 away from the printing-wheels,
and consequently bring the springs 185 un-

As the arm 183 rests against
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der tension: As soon as the blade 195 moves
sufficiently to become disengaged from the
fingers 196 the hammers will be released and
thrown toward the printing-wheels by the
spring 185, thus causing the number to be
printed on the paper. At the same time the
dog 190, Figs. 10, 26, 38, and 46, will be drawn
out of engagement with the teeth on the rack
188 by contact withthebar191l. Asthe sleeve
is now free to move toward the right, it will
be drawn to its normal position by the spring
199, Fig. 26. As the shaft 107 is rotated by
the movement of the handle 100 the link 223,
Figs. 12 and 36, will be drawn downward by
the arm 222. Owing to the slot 225 in the
arm 215 the first part of the movement of the
link 223 will not be communicated to the said
arm, as is best seen in Fig. 12. This part of
the movement takes place while the printing-
hammers are being tripped, as above de-
scribed. As soon as the screw 224 reaches
the lower end of the slot 225, which is imme-
diately after thetripping of the printing-ham-
mers, the downward movement of the link
223 will be communicated tothe arm 215. As
the arm 215 moves downwardly it will swing
the arm 213 on the pivot 217 and move the
toothed segment 214 in the direction of the ar-
row in Fig. 12, as the pin 220 is in engage-
ment with the recess 221. This rotates the
spur-wheel 212 in the direction shown by the
arrow in Fig. 12. The spur-wheel 212 being
rigidly secured to the shaft 56 of the idle
wheels 55 rotates the said shaft in the same
direction. The idle wheels of all the orders
in which significant numbers have been reg-
istered will be rotated by the contact with the
pins 59, Figs. 23 and 46, of the teeth of the
comb 58. As the shaft is rotated the teeth of
the comb 58 will come in contact with the pins
59 and bring them to their normal position,
thereby bringing the printing-wheels to zero—
that is, bringing the printing-wheels in such
position that if they were struck by the print-
ing-hammersthey would print ““0.” Just pre-
vious to the beginning of the rotation of the
shaft 56 the end of the slot 345 comes in con-
tact with the serew 344, and thus swings the
arm 343 toward the rear. This movement is
owing to the fact that the link 328 is pivoted
to the arm 222, and the arms 327 and 342 are
formed integral. This movement of the arn
343, Fig. 42, rotates the shaft 169, so as to
move the blade 267 downwardly, and thus
allows the ends of the pawls 264 to swing
upwardly in the path of the pins 59, and

thus prevenf overrotation of the wheels 55..

The motion of the link 328, which begins
with the movement of the handle, is com-
munieated through the arm 327 to the shaft
131. - As the shaft 131 is rotated the frame
50, Figs. 15 to 20, is swung upwardly, so as
to take the adding-wheels 73 out of engage-
ment with the idle wheels 55 and put them
into engagement with the teeth 120 on the car-
rying-bars 118. This prevents the adding-

9

and printing wheels are brought to zero and
also brings them into position to be acted on
by the carrying-bars, as will be hereinafter
described As the numbers to be added are
registered in the machine, the adding-wheels
73 will be continuously moved in the direc-
tion sliown by the arrow in Fig. 10, as will be
evident from the above description. When-
ever one of the adding-wheels 73 has been
moved more than nine places—that is, makes
more than half a revolution—one of the teeth
77 on the said adding-wheel will come in corn-
tact with the incline portion of the down-
ward projection 122 of the pawl.121 upon the
corresponding carrying-bar. This will force
the forward end of the said pawl upwardly
and depress the rear end. As the rear end
of the pawl 121 rests upon the pin 126 of the
pawl 124, which locks the next carrying-bar
to the left, the downward motion of the rear
end of the pawl 121 will force the said pawl
124 downwardly and so unlock the carrying-
bar of the next higher order, which will be
thrown backward by the spring 125. The
backward movement of the carrying-bar 118
will be limited by the contact of its down-
ward extension 119 with the shaft 131. When
the handle is pulled to print the number to
be registered, the frame 50 will be thrown
upwardly to bring the adding-wheels into en-
gagement with the teeth 120 on the carrying-
bars, as has been above described.
of the bars have been released to carry, as
above described, they will be in the position
shown in Fig. 16. The further rotation of
the shaft 131 brings the blade 132 in contact
with the downward extensions 119 of any of
the carrying-bars which have been released
and forces the said carrying-bars forward, as
shown in Fig. 17, thus moving the corre-
sponding adding-wheel one space.” The bars
will be retained in their position by engage-
ment with the pawls 124, In case a carry-
ing-bar is released when its adding-wheel is
at “‘9” the downward projection 122 of its
pawl will strike upon the tooth 77 and be
tripped in the same manner as if the adding-
wheel were moved one space and so disen-
gage the next pawl to the left from its carry-
ing-bar and so position said carrying-bar for
carrying. It will be seen from this that if
all the adding-wheels were at ““9” and one
was added in the units order all the bars
would be released for carrying. The ob-
Jject of the devices carried by the arm 99 is
to prevent the premature return of the han-
dle 100, Figs. 2, 29, 30, and 44. It will be
seen that when the roller 284 is in the posi-
tion shown in Fig. 2 the handle could not
be pulled forward unless there was some
means of reversing the position of the said

If any
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283 is swung on its pivot, bringing the roller
284 in its forward position. The handle ean
now be pulled forward, but ecannot return, as
the roller 284 would become wedged between
the front end of the arm 99 and the guide 285.
Assoon asthe handle hascompleted its move-
ment the projection 289 will become engaged
with the hook 290 at the front end of the
guide, so that the position of the roller can
be reversed to allow the return movement.
Upon the beginning of the return movement
of the handle the link 328, Fig.-12, will ro-
tate the shaft 131, so as to allow the frame
50, carrying the adding-wheels, to be lowered
into its normal position. At the same time
the link 296 will rotate the rack-bar 188, so
as to bring the printing-hammer-tripping de-
vices into their mormal position at the ex-
treme right of the machine. At the same
time if the carriage has not been completely
returned to its position on the right, as is the
case when one or more zeros are at the right-
hand end of the number registered, the cam
306 will engage with the pin 305 upon the

arm 301, and thus return the carriage to its-

normal position. As soon’ as the handle is
moved the link 223, Figs. 12 and 36, will be
forced upward; but it will not affect the link
215 until the screw 224 has reached the up-
per end of the slot 225, when the said arm
215 will be forced upwardly, thus rotating
spur-wheel 212 in the opposite direction to
the arrow in Fig. 12. This will rotate the
shaft 56 and bring the comb 58 into its nor-
mal position. Atthe same time the shaft169
will be rotated by the movement of the link
341, so as to force the pawls 265, Figs. 10, 41,
and 46, to resume their normal posmon out
of the pdﬂl of the pins 59. Dauring the oper-
ation of the registering-keys the motor will
be more or less unwound owing to the num-
ber and value of the keys depressed. This
will rotate the disk 95 in the direction of the
arrow in Fig. 5,and thus move the projection
96 around toward the pin 97. Assoon asthe
handle 100 is operated the pulley 94 (see also
Figs. 2, 6, 9, and 11) will be rotated in the
opposwe dlrecmon to the unwinding of the
motor. As soon as the pin 97 comes in con-
tact with the projection 96 on the plate 95
the rotation of the pulley 94 will wind the mo-
tor. Itwill be seen from this that each time
the handle is pulled the motor will be wound
up just as much as it has run down during
the registering of the number. The ratchet-
wheel 83 and dog 85 allow the motor to be
wound up without affecting the spur-wheel

84, which is locked against movement by the .

ratchet-wheel 89 and dog 113. When it is
desired to take the total of the numbers reg-
istered in the machine, the total-key 237 is de-
The
first movement of the barforcesthe extension
76, Figs. 14 and 22, of the comb 75 to theright
by the action of the inclined end of the pro-
jection 238 of the said bar.” This brings the

teeth of the comb 75 in a position to engage

‘the arms 244 and 310, Fig. 47.

683,089

-with the inner ends of the teeth 77 on flie

adding-wheels. During the same time the
downward movement of Fthe plate 240, Fig. 12,
through the link 259 and arm 261 rotates the
shaft 200 so as to throw the pawls 201 to the
rear in such p051L10n that the rear ends of

‘said pawls will be in the path of the stop 208,

Tigs. 10 and 46, and the projections 205 of the
dovs 203 will be in proximity to the downward
e*ztensxons 175 of the pawls 173. During the
first part of the movement of the lever 236
the arm 232, earrying the tooth-segment 233,

"will not be affeeted, owing to the downward

extension of the slot 235; but: as soon as the
pin 234 has reached the upper end of the slot
235 the said arm and segment will be swung
on the pivot, moving the spur-wheel 230in the
direction of the arrow in Fig. 14. This will
rotate the shaft 72 and brmfr the teeth of the

.comb 75 into engagement wn;h the teeth 77,

thus bringing the a,ddm g-wheels 73 into thelr
normal posmon Figs. 10 and 46. This will

- transfer the amount on the adding-wheels to

the printing-wheels; butthe prlanO'-Wheels
will be rotated in the opposite direction to
that in which they are rotated when register-
ing a number. As the printing-faces are ar-
ranged from ““1” to ““9” on each side of the
“0” on the printing-wheels, it will be seen
that this opposite movement will bring the
printing-wheels into the proper position. It
is to be remembered that the wheel 69 has
moved to the right a sufficient distance to-be

out of engagement with the last idle wheel to .

the right, and hence does not interfere with
the rotation of the said wheel while trans-
ferring the sum. = As the shaft 72 is rotated
and the numbers are being transferred from
the adding-wheels through the idle wheels to
the printing-wheels, whenever an idle wheel
is rotated the rear end of its locking-pawl 173,
Figs. 10, 81, and 46, will be forced downward,
which will bring the downward extension 175
of said pawlagainst the projection 205 on the
dog 203 of the corresponding order-stop pawl,
and thus release said pawl, and, as has been
previously described, all those to the right of
it, so that they may be swung forward into
their normal position by the springs 210. It
will be seen from this that when the complete
sum has been transferred from the adding to
the printing wheels, all the order-stop pawls
201 to theright of the highest orderin the sum
will be in their forward position, while only
those to the left will remain in their rear posi-
tion.- With the modification shown in Figs. 33
and 34 the order-stop pawls will be operated
by the action of the wheels 51 on the dogs 202.
As soon as the upper end of the slot 241, Fig.
12,in the plate 240 reachesthe pin 242 the arm
243 willbeswung downwardly, thus actuating
The movement
of the arm 244 will force the link 245 toward
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the arm 215 in this position against the ten-
sion of the spring 228, Fig. I. The move-
ment of the arm 310 draws the link 811 up-
wardly, and thus raises the L-shaped lever
148, Fig. 7. This disengages the dogs 145
and 147 from the rack-bar 141 and allows the
carriage to move toward the left of the ma-
chine. The carriage will be stopped in its
proper position by the contact of the stop 208
with the order-stop pawls 201, which have
been positioned in the manner above de-
seribed. The only object in having the car-
riage positioned at this time is to position
the printing-hammer-tripping devices. The
movement of the carriage positionsthe print-
ing-hammer - tripping devices in the same
manner as when an order-key is struck, so
that the description of this operation need
not be repeated. On the upward movement
of the lever 236 the shaft 72 and comb 75 are
returned to their normal position, and the
order-stop-pawl shaft is also returned to its

normal position, taking with it any of the:

pawls which have not been tripped. The
handle is now actuated in the same manner
as when registering a number. The first
movement of the handle trips the printing-
hammers in the same manner as has been de-
seribed in connection with the registering of
a number. The farther movement of the
handle draws down the arm 215, Fig. 12, by
means of the link 223. The arm 215 being
now in engagement with the pin 226 instead
of the pin 220 the spur-wheel 212 will be ro-
tated in the opposite direction and the bring-
ing of the wheels to zero thus effected. As
the right-hand tooth of the comb 61 nears the
end of its movement in bringing the wheels
to zero it will strike the pin 278, Fig. 21, on
the ring 275, and thus raise the comb 274 into
the path of the pins 59, and thus prevent
the overrotation of the wheels. When the
handle returns, the shaft 59 and the comb 61
will be returned to their normal position, at
the end of which movement the arm 215, Fig.
12, will be drawn into engagement with the
pin 220 by the spring 228, as the hook 248
has been left behind in its downward motion.
The return of the printing-hammer-tripping
devices and the carriage to their normal po-
sition has been accomplished in the same
manner as after printing a registered num-
ber. Each time the handle 100 is actuated
the shaft 131, as has been above described,
is rotated. This by means of the arm 326
(best shown in Figs. 2 and 43) actuates the
dog 325 to rotate the ratchet-wheel 323 one
noteh, and thus feeds the paper, which passes
between the roller 8319 and 820." At the same
time the link 341, which is rigidly secured to
said shaft, is actuated. The link 840, which
is secured to the link 341, actuates the ink-
ing-ribbon-feeding device, as is shown in Fig.
1. Whenever the inking-ribbon becomes
wound entirely upon one spool the other
spool is held against rotation and the star-
wheel 337, I'ig. 35, which is in engagement

b W 3

with it, is compelled to rotate against the
pressure of the spring 338, thus throwing
itself out of engagement with the said wheel
and the other said star-wheel into engage-
ment with the other ratchet-wheel, so that
the feeding of the ribbon is automatically re-
versed.

Having fully described my invention, what
I claim asnew, and desire tosecure by Letters
Patent of the United States, is— .

1. In an adding-machine, adding devices
corresponding to the numerieal orders, a car-
riage for moving successively from order to
order and determining the adding device to
be actuated, and an order-key foreach order
for bringing said carriage into engagement
with the desired adding device to begin the
registration of a number.

2. In an adding-machine, adding devices
corresponding to the numerical orders, a car-
riage movable step by step to cause the orders
successively to be in operative position, and
an order-key for each order, all operatively
connected to the carriage and independently
movable to bring the carriage into position
tosecure the action of the adding-wheel of the
order corresponding to that of the key actu-
ated.

3. In an adding-machine, registering de-
vices corresponding to the numerical orders,
adding devices corresponding to said register-
ing devices, a carriage for determining which
of said registering and adding devices shall

be actuated and moving successively from.

order to order, and an order-key for each or-
der adapted to position said carriage in the
desired order to begin the registration of a
number.

4. In an adding-machine, registering de-
vices corresponding to the numerical orders,
adding devices corresponding tosaid register-
ing devices, a carriage for determining which
of said registering and adding devices shall
be actnated and moving successively from
order to order, a series of order-keys adapted
to position said carriage in the desired order
to begin the registration of a number, and
means for locking the order - key actuated
untilsaid carriage has reached the desired po-
sition.

5. Inanadding-machine,registering-wheels
corresponding to the numerical orders, add-
ing-wheels corresponding to said registering-
wheels, a carriage for determining which of
said registering and adding wheels shall be
actuated and moving successively from or-
der to order, order-keys adapted to be thrown
in the path of said carriage, and means for
locking the order-key actuated until the said
carriage has reached the order corresponding
to said key. ‘

6. In an adding-machine, a series of regis-
tering devices corresponding to the numerieal
orders, a series of adding devices correspond-
ing to said registering devices, a carriage for
determining which of said adding ana regis-
tering devices shall be actuated and moving

70

8o

85

Qo

100

103

IIO

115

120

125

130




I0

15

20

25

30

35

40

45

59

.55

6o

i2

successively from order to order, an order-
key for each order adapted to position said
carriage in the desired order to begin the
registration of anumber, and aseries of regis-
tering-keys controlling the motion transmit-
ted by way of said carriage to the registering
and adding devices in each successive order.

7. Inanadding-machine,registering-wheels
corresponding to the numerical orders, add-
ing-wheels corresponding to said registering-
wheels, a carriage moving successively from
order to order and determining which of said
registering and adding wheels shall be actu-
ated, a set of order-keys for positioning said
carriage in the desired order, a set of regis-
tering-keys for controlling the motion im-
parted by way of said carriage to said regis-
tering and adding wheels, and means actu-
ated by the movementof said registering-keys
for locking said order-keys.

8. In an adding-machine, a series of regis-
tering devices corresponding to the numerical
orders, a series of adding devices correspond-
ing to said registering devices, a carriage for
determining which of said registering devices
shall be actnated and moving successively
from order to order, means for impelling said
carriage toward the higher orders, devices for
locking said carriage in its normal position,
and a series of order-keys adapted to release
said carriage and to be thrown in its path.

9, Inanadding-machine,registering-wheels
corresponding to the numerical orders, add-
ing-wheels corresponding to the registering-
wheels, an axially-moving wheel for deter-
mining which of said registering and adding
wheels shall be actuated, a carriage control-
ling the movement of said axially-moving
wheel, and a series of order-keys for posi-
tioning said carriage to bring said axially-
moving wheel into the desired order.

10. In an adding-machine, a series of add-
ing devices corresponding to the numerical
orders, a-carriage moving successively from
order to order and determining which of said
adding devices shall be actuated, a set of or-
der-keys for positioning said carriage in the
desired order, a set of registering-keys con-
trolling the motion imparted to said adding
device and feeding said earriage toward its

normal position, and means independent-of.

said registering:keys for returning said car-
riage to normal position.

11. In an adding - machine, registering-
wheels corresponding to the numerical orders,
adding-wheels corresponding fio said register-
ing-wheels, idle wheels connecting said reg-
istering and adding wheels, an axially-mov-
ing wheel adapted to engage with said idle
wheels and to move successively from order

. toorder, acarriage controlling the axial move-
ment of said -axially-moving wheel, a series
of order-keys for positioning said carriage to
bring said axially-moving wheel into the de-
sired order, and means for rotating said.axi-
ally-moving wheel. e e

12. In an adding-machine, a series of regis-
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tering-wheels, a series of adding-wheels, an

axially-moving wheel for determining which

of said registering and adding wheels shall
be actuated, a series of order-keys for posi-
tioning said axially-moving wheel in the de-
sired order to begin the registration of a num-
ber, and a series of registering-keys control-
ling the rotation of said axially-moving wheel
and moving it successively from order to
order. _—

13. In an adding- machine, registering-
wheels corresponding to the numerical orders,
adding-wheels corresponding to said register-
ing-wheels, an axially-moving wheel for de-
termining which of said registering and add-
ing wheels shall be actuated, a carriage-con-
trolling the axial movement of said axially-
moving wheel and impelled toward thehigher
orders, a series of registering-keys for con-
trolling the rotation of said axially-moving
wheel, and a series of order-keys adapted to
be thrown in the path of said.carriage tostop
it in the desired order to begin the registra-
tion of a number, S

14. In an adding-mmachine, registering de-
vices corresponding to the .numerical or-
ders, adding devices corresponding to said
registering devices, a carriage for determin-
ing which of said registering and adding de-
viees shall be actuated and moving succes-
sively from order to order, a motor for ac-
tuating said registering and adding.devices,
a sliding rack for controlling said motor, and
a series of stops controlled by suitable finger-
keys for limiting the movement of said slid-
ing rack.

i5. In an adding-machine, registering de-
vices corresponding to the numerical or-
ders, adding devices corresponding to said
registering devices, a motor mechanism for
actuating said registering and adding de-
vices, a movable frame, a sliding rack car-
ried by said frame and adapted to be thrown
into engagement with said motor mechanism,
and a series of registering-keys for actuating
said frame to throw said rack into engage-
ment with said motor mechanism tolimit the
movement of said sliding rack.

16. In an adding-machine, registering-
wheels corresponding to thenumericalorders,
adding-wheels corresponding to said register-
ing-wheels, an axially-moving wheel for.de-
termining which of said registering and add-
ing wheels shall be actuated, a.carriage.con-
trolling the axial movement of said axially-
moving wheel, a movable frame controlling
the rotation of said axially-moving wheel, a
series of registering-keys for.controlling said
movable frame, pawls or dogs for moving said
carriage from order to order, and connections
between said movable frame-and said pawls
or dogs, whereby the movement of said frame
will feed said carriage from order to.order.

17. In an adding-machine, a series.of regis-
tering-wheels corresponding to the numerieal
orders, a series of adding-wheels correspond-
ing to said registering-wheels, a carriage de-
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termining which of said registering and add-
ing wheels shall Le actuated, a spring im-
pelling said carriage in the direction of the
higher orders, suitable pawls or dogs for lock-
ing said carriage against motion toward the
higher orders and feeding it in the opposite
direction, a set of order-keys for disengaging
said pawls or dogs from said carriage and po-
sitioning a stop in the path of said carriage,
and a series of registering-keys for actuating
sald pawls or dogs to feed said carriage to-
ward the lower orders.

18. In an adding - machine, registering-
wheels corresponding to the numerical orders,
& series of adding-wheels corresponding to
said registering-wheels, a shaft situated par-
allel to the axis of said registering and add-
ing wheels, a spur-wheel mounted on said
shaft to move longitudinally of it but not
to rotate independently thereof, said latter-
named wheel determining which of said reg-
istering and adding wheels shall be actuated,
& motor rotating said shaft, a sliding rack
governing said motor, a series of registering-
keys, registering-key bars of varying lengths
for said registering-keys, and a stop carried
by said sliding rack and adapted to come into
contact with the ends of said registering-key
bars and thereby determine the amount of
movement of said rack.

19. Inan adding-machine, a series of regis-
tering devices corresponding to the numerical
orders, adding devices, mechanism for actu-
ating said registering devices to register the
individual numbers, means for accumulating
the sum of said registered numbers upon said
adding devices, and means for transferring
the sum from said adding devices to said reg-
istering devices when said adding devices are
brought to zero, whereby the sum is indicated
by said registering devices.

20. Inan adding-machine, a series of regis-
tering devices corresponding to the numerical
orders, adding devices, mechanism for actu-
ating said registering and adding devices at
one and the same time, appliances for bring-
ing said registering devices to zero independ-
ently of said adding devices, and means for
transferring the sum from said adding to said
registering devices by resetting the said add-
ing devices to zero.

21. In an adding-machine, registering de-
vices corresponding to the numerical orders,
adding devices corresponding to said regis-
tering devices, a carriage for determining
which of said registering and adding devices
shall be actuated and moving successively
from order to order, devices for positioning
said carriage in the desired order to begin the
registration of a number, means for accumu-
lating the sam of the registered numbers upon
said adding devices and means for transfer-
ring the sum from said adding devices to said
registering devices when said adding devices
are brought to zero and said carriage is in its
normal position out of engagement with said
registering and adding devices.

13

22. In an adding-machine, registering de-
vices corresponding to the numerical orders,
adding devices corresponding to said regis-
tering devices, appliances for transferring
the sum from said adding devices to said reg-
istering devices, mechanism for bringing said
registering devices to zero, and means for re-
versing said latter mechanism by the move-
ment of said transferring appliances whereby
said registering devices may be brought to
zero after the transfer of the sum.

23. In an adding-machine, a series of regis-
tering-wheels corresponding to the numeral
orders,said registering-wheels being provided
with two sets of digits arranged in reverse
order, a set of adding-wheels corresponding
to said registering-wheels, means for actuat-
ing said adding-wheels and said registering-
wheels in one direction to position one set of
digits, and means for transferring the sum
from the adding-wheels to rotate said regis-
tering-wheels in the opposite direction to po-
sition the other set of digits.

24¢. In an adding - machine, registering-
wheels corresponding to the numerical orders,
suitable adding-wheels corresponding to said
registering - wheels, idle wheels connecting
said registering and adding wheals, mechan-
ism for actuating said idle wheels to position
said registering and adding wheels, connect-
tions for throwing said adding-wheels out of
engagement with said idle wheels, means for
bringing said idle and registering wheels to
zero while said adding-wheels are out of en-
gagement therewith,and appliancesfor bring-
ing said adding-wheels to zero while in en-
gagement with said idle wheels to transferthe
sum to said registering-wheels.

25. In an adding - machine, registering-
wheels corresponding to the numerical orders,
adding-wheels corresponding to said register-
ing-wheels, mechanism for simnltaneously ac-
tuating the registering and adding wheels of
the same order, appliances for bringing said
registering-wheels to zero independently of
said adding-wheels, and means for bringing
said adding-wheels to zero while in commu-
nieation with said registering-wheels to trans-
fer the sum to said registering-wheels.

26. In an adding-machine, registering de-
vices corresponding to the numerical orders,
adding devices corresponding to said register-
ing devices, appliances for transferring the
sum from said adding to said registering de-
vices, mechanism for bringing said register-
ing devices to zero, means for reversing said
latter mechanism, whereby said registering
devices may be brought tozeroafter the trans-
fer of the sum, and means for préventing the
overrotation of said registering devices when
they are brought to zero from their reversed
position.

27. Inan adding-machine, a series of print-
ing devices corresponding to the numeriecal or-
ders, impression-taking means for said print-
ing devices, a series of adding devices corre-
sponding to said printing devices, means for
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transferring the sum from said adding de-
vices to said printing devices, actuating de-
vices for said impression-taking means, and
appliances for positioning said actuating de-
vices, said appliances being controlled by the
transfer of the sum from the adding to the
printing devices.

28, In an adding - machine, registering-
wheels corresponding to the numerical orders,
a series of adding-wheels corresponding to
said registering - wheels, mechanism for ac-
tuating said registering and adding wheels,
mechanism for bringing said registering-
wheels to zero, mechanism for bringing said
adding-wheels to zero,atotal-key foractuating
saidlatter-named mechanism, and meanscon-
trolled by the movement of said total-key for
reversing the movement of the mechanism for
bringing the registering-wheels to zero.

29. In an adding - machine, registering-
wheels corresponding to the numerical orders,

- adding-wheels corresponding to said register-
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“ing-wheels, means for actuating said register-

ing and adding wheels, mechanism for bring-
ing said registering-wheels to zero, a handle
for actuating said mechanism, mechanism for
bringing said adding-wheels to zero, a total-
key for actuating said latter-named mechan-
ism, reversing devices for reversing the move-
ment of the mechanismn for bringing the reg-
istering-wheels- to zero, and means for posi-
tioning said reversing devices by the move-
ment of said total-key.

30. In an adding - machine, registering-
wheels-corresponding tothe numerical orders,
adding-wheels corresponding to said register-
ing-wheels, means for bringing said register-
ing-wheels to zero, a shaft for said adding-
wheels provided with a movable comb which
is normally out of engagement with said add-
ing-wheels, and a total-key for throwing said

-comb into engagement with said adding-

" wheels and rotating said shaft to bring said

45
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adding-wheels to zero and transfer the sum
to said registering-wheels.

381. In an adding - machine, . registering-
wheels corresponding tothe numerical orders,
a series of adding-wheels corresponding to
said registering-wheels, mechanism for bring-
ing said registering-wheels to zero, a toothed
member for actuating said mechanism, a han-
dle normally moving said toothed member in
one direction to actuate said mechanism,
mechanism for bringing said adding-wheels
to zero, a total-key for actuating said latter-
named mechanism, and means controlled by
the movement of said total-key for causing
said handle to move said toothed member in
the opposite direction. -

32. In an adding-machine, printing-wheels
corresponding to the numerical orders, a se-
ries of printing-hammers for said printing-
wheels, a printing-hammer-tripping device

- adapted to actuate a variable number of said

65

printing-hammers, a series of adding-wheels
corresponding to said printing-wheels, mech-
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anism for bringing saill adding-wheels tozero,
means for positioning said printing-hammer-
tripping device, and a total-key for actuat-
ing said mechanism for bringing the adding-
wheels to zero and for positioning the print-
ing-hammer-tripping device.

33. Inan adding-machine, printing-wheels
corresponding to the numerical orders, a se-
ries of printing-hammers for said printing-
wheels, a printing-hammer-tripping device
adapted to actnate a variable number of said
printing-hammers, a series of adding-wheels
corresponding to said printing-wheels, a car-
riage determining which of said printing and
adding wheels shall be actuated and moving
successively from order to order, connections
between said carriage aud said printing-ham-
mer-tripping device, whereby said printing-
hammer-tripping device will be positioned by
the movement of said carriage, devices for
bringing said adding-wheels to zero, a total-
key for actuating said devices to transfer the
sum to said printing-wheels, and devices ac-
tuated by the movement of said total-key for
positioning said carriage and thereby said
printing-hammer-tripping device.

34. In an adding-machine, a series of reg-
istering-wheels corresponding to the numer-
ical orders, a series of adding-wheels corre-
sponding to said registering-wheels, a car-
riage determining which of said registering
and adding wheels shall be actuated and
moving successively from order to order,
mechanism for positioning said carriage in
the desired order to begin the registration
of a number, and meauns for transferring the
sum from said adding-wheels to said regis-

- tering-wheels.

35. In an adding-machine, a series of reg-
istering-wheels corresponding to the numer-
ical orders, a series of adding-wheels corre-
sponding to said registering-wheels, an axi-
ally-moving wheel determining whichof said
registering and adding wheels shall be actu-
ated, a carriage controlling the axial move-
ment of said axially-moving wheel, a series
of order-keys for positioning said carriage
in the desired order to begin the registra-
tion of a number, and means for transferring
the sum from said adding-wheels to said reg-
istering-wheels.

386.. In an adding - machine, registering--

wheels corresponding to the numerical. or-
ders, adding-wheels corresponding to said
registering-wheels, mechanism for actuating
said registering and adding wheels, means
for bringing said adding-wheels to zero while
in communication with said registering-
wheels, whereby the sum will be transferred
to said registering - wheels, appliances for
bringing said registering-wheels to zero, said
appliances being controlled by a pivotally-
mounted member, devices normally actuat-
ing said pivotally-mounted member in one
direction, and connections for causing said
latter-named devices to actuate said. pivot-
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ally-mounted member in the other direction,
whereby the appliances for bringing the reg-
istering-wheels to zero will be reversed.

37. In an adding - machine, registering-
wheels corresponding to the numerical or-
ders, adding-wheels corresponding to said
registering-wheels, mechanism for actuating
said registering and adding wheels, appli-
ances for bringing said adding-wheels to zero,
appliances for bringing said registering-
wheels to zero, a pivotally-meunted toothed
segment for operating said latter-named ap-
pliances, a laterally and longitudinally mov-
able mewber for actuating said segment,
said laterally and longitudinally movable
member being normally in engagement with
said segment at one side of its pivot, and
means for throwing said laterally and longi-
tudinally moving member into engagement
with said segment at the other side of its
pivot, whereby the devices for bringing the
registering-wheels to zero will be positioned
to clear out in a reverse direction.

- 38. In an adding -machine, printing de-
vices corresponding to the numerical orders,
a carriage determining which of said print-
ing devices shall be actnated and moving
successively from order to order, impression-
taking means for said printing devices, said
impression-taking means being controlled by
said carriage, and mechanism for operating
said impression - taking means to print the
number registered after all the correspond-
ing printing devices have been positioned.

39. In anadding-machine, adding devices,
printing devices, a carriage determining
which of said adding and printing devices
shall be actuated and moving successively
from order to order, impression-taking means
forsaid printing devices, and actuating mech-
anism for the impression-taking means, said
mechanism being controlled by said carriage.

40. Inanadding-machine, printing devices
corresponding to the numerical orders, a car-
riage determining which of said printing de-
vices shall be actuated and moving succes-
sively from order to order, a series of im-
pression-taking appliances for said printing
devices, actuating mechanism adapted to op-

erate a variable number of said impression-

taking appliances, and means for positioning
said actuating mechanism by the movement
of said carriage.

41. Inanadding-machine, a series of print-
ing devices corresponding to the numeriecal
orders, a series of printing-hammers for said
printing devices, a carriage for determining
which of said printing devices shall be actu-
ated ard moving successively from order to
order, a printing-hammer-actutating appli-
ance for operating a variable number of said
printing-hammers, and means for bringing
said carriage into position for actuating the
desired printing devices to begin the regis-
tration of a number, said means also posi-
tioning said printing-hammer-actuating ap-
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pliance to operate the desired number of
printing-hammers.

42, In an adding-machine, printing-wheels
corresponding to the numerical orders, print-
ing-hammers for said wheels, adding-wheels
corresponding to said printing-wheels, mech-
anism for actuating said printing and adding
wheels, a carriage determining the order in
which said mechanism operates, a printing-
hammer-tripping appliance, and connections
between said carriage and printing-hammer-
tripping appliance, whereby said printing-
hammer-tripping appliance is positioned to
trip a greater or less number of hammers by
the movement of said carriage.

43. In an adding-machine, printing-wheels
corresponding to the numerical orders, a se-
ries of printing-hammers for said printing-
wheels, a sliding member adapted to trip a
variable number of said hammers, a series of
adding-wheels corresponding to said print-
ing-wheels, a carriage for determining which
of said registering and adding wheels shall be
actuated, a series of order-keys for position-
ing said carriage in’ the desired order, and
connections between said carriage and said
sliding member by means of which said sliding
member is positioned by the movement of said
carriage in one direction, but is not affected
by its movement in the other direction.

44. In an adding-machine, printing-wheels
corresponding to the numerical orders, a se-
ries of printing-hammers for said printing-
wheels, a sliding member adapted to trip a
variable number of said hammers, a series of
adding-wheels corresponding to said print-
ing-wheels, a carriage for determining which
of said printing and adding wheels shall be
actuated, means for positioning said carriage
in the desired order, connections between
said carriage and sliding member for posi-
tioning said sliding member by the move-
ment of said carriage, mechanism for rotat-
ing said sliding member to trip said ham-
mers, and means for returning said sliding
member to its normal position.

45. Inan adding-machine, printing-wheels
corresponding to the numerical orders, a se-
ries of printing-hammers for said printing-
wheels, a series of adding-wheels correspond-
ing to said printing-wheels, a carriage for de-
termining which of said printing and adding
wheels shall be actuated, means for position-
ing said carriage in the desired order, a slid-
ing member for tripping a variable number
of said printing-hammers, a suitable pawl for
preventing the movement of said sliding
member, connections between said carriage
and said sliding member for releasing said
pawl to position said sliding member, a re-
taining-pawl for holding said sliding member
in the position placed by the carriage, and
means for releasing said retaining-pawl after
said sliding member has been actuated to trip
the printing-hammers, so that said sliding
member may return to its normal position.
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46, In an adding-machine, registering de-
vices corresponding to the numerical orders,
adding devices corresponding to said regis-
tering devices, carrying devices for the latter,
and means for raising aud lowering said add-
ing devices to put them in communication

.with either the registering or the carrying de-

vices.

47. In an adding-machine, registering de-
vices corresponding to the numerical orders,
adding devices corresponding to said regis-
tering devices, said adding devices being car-
ried in a swinging frame, carrying devices
for said adding devices, and means for bring-
ing said adding devices into communication
with either said registering or said carrying
devices by the movement of said frame.

48. In an adding-machine, adding devices,
a series of sliding carry-bars, a pivotally-
mounted frame carrying the adding devices,
said adding devices being normally out of en-
gagement with said carrying-bars, means for
positioning said bars to carry, and mechan-

_ism for swinging said frame to throw said

adding devices into engagement with said
carrying-bars, said latter-named means also
actuating said carrying-bars.

49. In an adding-machine, adding-wheels

corresponding to the numerical orders, mech-
anism for actuating said adding-wheels, suit-
able carrying-bars slidingly mounted in a sta-
tionary frame, appliances for positioning said
carrying-bars to carry by the rotation of said
adding-wheels, means putting said adding-
wheels into engagement with said carrying-
bars, and connections for actuating said car-
rying-bars to carry.

50. In an adding - machine; registering-
wheels corresponding to the numerical or-
ders, adding-wheels corresponding to said
registering-wheels, means for actuating said
adding and registering wheels, a pivotally-
mounted frame carrying said adding-wheels,
carrying-bars for said adding-wheels, and
means for swinging said frame to put said
adding-wheels into engagement with said
carrying-bars and also to actuate said carry-
ing-bars to carry.

51. In an adding-machine, a handle re-
quired to be operated after the registering-
keys are operated, an arm moved by said I an-
dle, a suitable path adjacent to said arm, a
roller interposed between said path and said
arm to allow the arm to move in but one di-
rection, and means at each end of said path
for reversing the position of said roller to al-
lowsaid arm to move in the opposite direction.

52, In an adding-machine, printing-wheels.

corresponding to the numerical orders, series
of printing-hammersforsaid printing-wheels,
a series of adding-wheels corresponding to
said printing-wheels,carrying devices for said
adding-wheels, an axially-moving wheel de-
termining which of said printing and adding
wheels are to be actuated, appliances for po-
sitioning said axially-moving wheel in the
desired order, a motor for rotating said axi-
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ally- moving wheel, a. series of registering-
keys for controlling said motor and feeding
said axially-moving wheel from order to or-
der, and means for tripping a number of said
printing-hammers corresponding to the num-
ber of orders in the number registered.

53. Inanadding-machine, a series of print- .

ing-wheels corresponding to the numerical

orders, a series of printing-hammers for said.

printing - wheels, a series of adding-wheels
corresponding to said printing-wheels,an axi-
ally-moving wheel determining which of said
printing and adding wheels shall be actuated,
a carriage controlling the axial movement of

said axially-moving wheel, & series of order-.

keys for positioning said carriage in the de-
sired order, a printing-hammer-tripping de-
vice adapted to trip a variable number.of said

printing-hammers, connections between said.

carriage and said printing-hammer-tripping
device, whereby said latter-named device is
positioned by the movement of said earriage
to trip the desired number of printing-ham-
mers, a series of registering-keys for control-
ling the rotation of said axially-moving wheel,
and means for actuating said printing-ham-
mer-tripping device to trip the desired num-
ber of printing-hammers. :

54. In anadding-machine, printing-wheels
corresponding to the numerical orders, a se-
ries of printing-hammers for said printing-
wheels, a series of adding-wheels correspond-
ing to said printing-wheels, an axially-mov-

ing wheel determining which of said printing

and adding wheels shall be actuated, a car-
riage governing the axial movement of said
axially-moving wheel, a printing-hammer-
tripping device adapted to trip a variable
number of said printing-hammers, connec-

tions between said carriage and printing-.
hammer-tripping device, whereby the move--
ment of said carriage will position the print-.

ing-hammer-tripping device to trip the de-

sired number of hammers, appliances for ro- .
tating said adding-wheels to transfer the sum.

to said printing-wheels, and means for posi-
tioning said carriage and thereby said print-
ing-hammer-tripping device by the transfer

of the sum from the adding to the printing.

wheels.

55. Inan adding-machine, printing-wheels
corresponding to the numerical orders, a se-
ries of printing-hammers for said printing-
wheels, a series of idle wheels corresponding

to said printing-wheels, a series of adding-.

wheels meshing with said idle wheels, an axi-
ally-moving wheel determining which of said
idle wheels shall be actuated, a carriage con-

trolling the axial movement of said axially-:
moving wheel, a series of order-keys for po--
sitioning said carriage in the desired order,:

a printing-hammer-tripping deviece for trip-
ping a variable number of said printing-ham-

mers, connections between said carriage and -

printing -hammer-tripping device, whereby

both will be positioned at once, a motor for.

rotating said axially-moving wheel, a series
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of registering-keys for controlling the move-
ment of said motor, and a suitable handle for
winding said motor actuating said printing-
hammer-tripping device and returning said
carriage to its normal position.

56. Inan adding-machine, a series of print-
ing devices corresponding to the numerical
orders, a series of printing-hammers for said
printing devices, a series of adding deviees
corresponding to said printing devices, a car-
riage determining which of said printing and
adding devices shall be actuated and moving
successively from order to order, a printing-
hammer-tripping appliance adapted to trip a
variable number of said printing-hammers,
connections between said carriage and print-
ing-hammer-tripping device, whereby said
printing-hammer-tripping device will be po-
sitioned by the movement of said carriage, a
series of pawls adapted to be thrown in the
path of said carriage, mechanism for trans-
ferring the sum from said adding devices to
said printing devieces, means for releasing
said pawls by transferring the sum, and con-
nections for releasing said carriage to allow
it to position said printing-hammer-tripping
device.

57, Inan adding-machine, printing devices
corresponding to the numerical orders, a se-
ries of printing-hammers for said printing de-
vices, a printing-hammer- tripping device
adapted to actuate a variable number of said
printing-hammers, a series of adding devices
corresponding to said printing devices, mech-
anism for transférring the sum from said add-
ing devices to said printing devices, a series
of pawls adapted to control the movement of
said printing-hammer-tripping device, means
for simultaneously throwing said pawls into
position to control said printing - hammer-
tripping device and transferring the sum from
said adding devices to said printing devices,
and appliances controlled by the transfer of
the sum for releasing a suitable number of
said pawls to allow them to return to their
normal position and thereby determine the
position of said printing-hammer-tripping de-
vice in taking the sum.

58. Inanadding-machine, a series of print-
ing-wheels corresponding to the numerical
orders, a series of printing-hammers for said
printing - wheels, a series of adding- wheels
corresponding to said printing-wheels,an axi-
ally-moving wheel determining which of said
printing and adding wheels shall be actuated,
a carriage controlling the axial movement of
said axially-moving wheel, a printing-ham-
mer-tripping device for actuating a variable
number of said printing-hammers, connec-
tions between said carriage and said printing-
hammer-tripping device, whereby said print-
ing-hammer-tripping device will be positioned
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by the movement of said carriage, a series of
pawls adapted to be thrown in the path of said
carriage, a releasing device carried by each
of said pawls for releasing the pawl next to
it, means for rotating said adding-wheels to
transfer the sum to said printing-wheels, and
appliances for releasing said pawls by the
transfer of the sum.

59. In an adding-machine, registering-
wheels corresponding to the numerieal orders,
a series of adding-wheels corresponding to
said registering-wheels, an axially-moving
wheel determining which of said registering
and adding wheels shall be actuated, a motor
for rotating said axially-moving wheel, a slid-
ing rack, a swinging frame carrying said slid-
ing rack, a series of registering-keys adapted
to swing said frame to bring said sliding rack
into engagement with said motor, and means
controlled by the movement of said register-
ing-keys for determining the movement of
said sliding rack.

60. In an adding-machine, registering-
wheels corresponding to the numerical orders,
a series of adding-wheels corresponding to
said registering-wheels, a series of pawls for
locking said registering and adding wheels,a

carriage determining which of said register-

ing and adding wheels shall be actuated, a
motor; a sliding rack controlling said motor,
a swinging frame carrying said sliding rack;
means for moving said swinging frame to
throw said rack into engagement with said
motor, a releasing device carried by said car-
riage for actuating one of said pawls to re-
lease the registering and adding wheels of its
order, and means for actuating said releasing
device by the movement of said swinging
frame.

61. In an adding-machine, registering-
wheels corresponding to the numerical orders,
adding-wheels corresponding to said register-
ing-wheels, an axially-moving wheel deter-
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mining which of said registering and adding

wheels shall be actuated, a carriage control-
ling the axial movement of said axially-mov-
ing wheel, a motor mechanism for rotating
said axially-moving wheel, a sliding rack for
controlling said motor,aswinging frame carry-
ing said sliding rack, a series of registering
key-bars upon which rests one end of said
swinging frame for throwing said rack into
engagement with the motor mechanism, and
means controlled by said registering key-bars
forlimiting the movement of said sliding rack.
In testimony whereof I have hereunto set
my hand and seal in the presence of the two
subsecribing witnesses.
WILLIAM W. HOPKINS. [L.s.]
Witnesses:
J. CLARENCE TAuUssig,
A. C. FOWLER.
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