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To all whonv it may concers:

Be it known that I, HERINRICH KX AUSSEN,
merchant, a subject of the King of Prussia,
German Emperor, residing at Rothe Krde,
near Aachen, Prussia, Germany, haveinvent-
ed certain new and useful Improvements in
Calenlating-Machines; and I do hereby de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same.

My invention relates to an improveimnent in
calculating-machines, and comprises certain
parts and combinations of parts, which will
hereinafter be more particularly pointed out
in the claims. , |

The drawings accompanying and forming &
part of this specification show my invention
embodied in the form which is at present pre-
ferred by me.

- In all the figures of drawings the same ref-
erence character is used to denote the same
part. | | |

Figure 1 is a side elevation of my device.
Fig. 2 is a plan thereof, the paper-carriage
and related recording means being removed.
Fig. 3 is a plan view of the lower parts of my
device, the caleulating or numeral wheels be-
ing omitted. Fig.4isanelevation taken from
the front, the calculating or numeral wheels
and the frontcasing being removed; and Figs.
5 and 6 are respectively side and edge views
of a modified form of reversing-gear, the
wheels 31 and 32 of Fig. 5 being each partly
broken away. Fig.7showsin rearelevation
the means employed for connecting the acta-
ating mechanism successively with the nu-
meral-wheels. |

My machine as herein illustrated is ecapable
of being used to successively perform & series
of operations which may alternate in any de-
sired manner between additions and subtrac-
tions, the same apparatus being employed for
each, except that a reversing mechanism 1is
employed to work the apparatus in one direc-
tion for additions and in the opposite direc-
tion for subtractions.

The calculating mechanism proper is here-
in shown as consisting of a series of numeral-
disks 39, to each of which is connected a gear
38. Oneofthese wheels represents units, the

next tens, the next hundreds, the next thou-

—

L

sands, &e. The manner of connecting these
various wheels so as to secure a correct sum-
mation of the various quantities used is 1m-
material. Such constructions are old and
well known in connection with counters of
all kinds and need not be herein illustrated
or deseribed. The front plate 41 of the cas-
ing has holes 40, throngh which the reading
of said disks may be observed.

A series of ten key-levers 42 are provided,
each representing a numeral, and said levers
are pivoted upon the rod 24 to operate after
the manner of the key-levers of a type-writer.

. A lever 2 is pivoted upon a shaft 1, which ex-

tends from front to rear upon one side of the

. machine or parallel with the key-levers, said

lever 2 extending above and transversely of
the key-levers and in its normal position at
an angle with the horizontal. The free end
of this lever is normally held up by a spring
3, and the lever is connected by a series ot
links 4 with all of the key-levers except the
ocne which represents the cipher, said key-le-
ver being shown as the one at the left. "T'he
key-levers are each capable of depression sub-
stantially the same amount; but being con-

' nected bylinks 4 with the lever 2 at different

distances from its pivot the resulting depres-
sion of the outer or free end of the lever 2 will
differ with each. This difference is relied
upon to secure the proper variation in the ac-
tuation of the integrating mechanism. The
outer or free end of the lever 2 1s connected
by a link 8 with the free end of an armor lever
6, which is pivoted coaxially with a ratchet-
wheel 8. The arm 6 carries a pawl 9, which
engagesthe ratchet-wheel to advance it as the
arm 6 swings. The motion.of the ratchet-
wheel is communicated by suitable mechan-
ism tothe integrating mechanism and & suit-

able device employed in counection with the

transmission mechanism, sothat thedirection
of motion maybereversed. Asshown in Figs.
2 and 4, a gear 10 is loosely mounted on the
same shaft 7 as that. to which the ratchet-
wheel 8 is fixed. A bevel-gear 44 1s secured
to wheel 10 and meshes with a bevel-gear 453,

and this in surn with a bevel-gear 45, also

mouanted loose on shaft 7. Gears 44 and 45
each have a cluteh device adapted to be en-
caged by corresponding-devices carried at op-
posite ends of a sleeve 46, which is mounted
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to slide upon and turn with theshaft 7. This | and the calculating mechanism is broken.

may be shiited by any of the well - known
mechanisms employed for this purpose.
When the cluteh is in engagement with one
gear, the motion transmitted is opposite to
that which results when the other gear is in
engagement with the clutech. DBy engaging
the eluteh with the proper gear the machine
may be used for either addition or subtrac-
tion., 'I'he gear 10 meshes with the gear 11,
secured upon a shaft 12, which extends ad-
jacent to and parallel with the numeral-disks
of the integrating mechanism. Upon this

shait is mounted by a key and feather ¢ or

equivalent construction (see Fig. 1)a gear13,
s0 that 1t may be made to engage with any
oneof the idlerorintermediate gears16. The
sliGding gear 15 1s mounted within a sliding
block 14, which slides upon and supports the
shaft 12. A chain 18, which passes about
gulde-pulleys 19 22, has its ends connected
with the siiding block 14 and is also engaged
by the teeth of a sprocket-wheel 21, which is

~connected with and turned by a spring 20,

which also moves the carriage of the print-
ing or recording mechanism, the latter being
of the type common in type-writers, such as
the Iiemington. Any form of connection
desired may be adopted. The form herein
illustrated counsists of a chain 51, which re-
sembles the ¢hain 18, by which the block 14
is moved, and,like chain 18, engages with the
teeth of the sprocket-wheel. 1t also passes
arounad the guide-pulleys 52, one at each end
of the machine, and 1s connected with an arm
o0 or in any othersultable way with the type-
writer carriage d3.

The type-bars 47 are shown in Figs. 1 and
2, ten being used,one foreach of thenumerals.

The idler-gears 16, which connect the gear
13 with the gears 38 of the calculating mech-
anism, are each journaled on an individual
frame or plate 49, (see Figs. 1 and 7,) which is
pivoted at43,sothatit maydropdown fromthe
positionshownin Hig. 1to that shown by all
butonein Fig.7,and thusbecome disengaged
from the gears 365. Thesliding block14hasa
plate orweb 15, whichis beveled on each side
and projects underthe wheels16,s0 thatas the
block 14 moves along it will in tarnraise each
of the plates or frames 49 and as it passes
will permit it to drop. 7This plate or web 15
18, however, only wide enough to hold one of
such gears raised at a time. In Fig. 7 this
web or plate isshown in section and the block
and its wheel omitted for clearness of illus-
tration. A finger 17 extends from the block
14 beneath the calculating mechanism to the
iront, wherelt may be seen and the exact po-
sition of the gear 18 told.

it may at times be desirable to throw the
I have

be done. 'I'ne guaide-pulleys 19 22 and chain
138 are carried upon & frame 23, which is piv-
oted at 24, sotnat if the frame is dropped the

The links 4, connecting the lever 2 with the
key-levers 42, are adapted to be disconnect-
ed from the key-levers. Theyare connected
with the key-levers by means of hooks on the
links and pins 27 on the key-levers. The
links 4 pass through slots 26 in a bar 25,
which lies just over the key-levers and which
18 movable lengthwise, so as to carry the
hooked ends of the links 4 beyond the ends
of the pins 27. In this position operation of
the key-levers will not affect the lever 2 or
the calculating mechanism. A lever 29 is
pivoted upon a bracket 28 or other conven-
lent support and by one end engages the har
20 to move it. At the same time it is con-
nected by a link 30 with the pivoted frame
23, so that throwing down the outer end of
the lever 29 will free the hooked ends of the
links from the key-levers and drop the chain
from engagement with the sprocket-wheel.

Figs. 5 and 6 show a different form of re-
versing mechanism. In this two ratchet-
wheels 51 and 32 are secured side by side and
to the shaft 7, the teeth of the two wheels
facing oppositely. Instead of thesingle pawl
of Figs. 1and 2 adouble pawl 38 is employed,
which may be made to engage with either of
the ratchet-wheels to thereby reverse the ac-
tion of the caleulating mechanism. This pawl
may be held in either adjusted position by
any suitable mechanism. That shown con-
sists of a spring 34, which engages a slot 35
in the pawl or an arm connected therewith.

It is evident that the construction of many
of the parts herein described might be
changed without changing the essential fea-
tures thereof or the principles of their oper-
ation. 1 do not,therefore, wish to be limited
to the use of the exact constructions shown,
but claim all substantial equivalents of the
construction shown. Thescopeof myinven-
tion is to be determined by an inspection of
the claims, in which the omission of any ele-
ment or the failure to qualify any element
1S to be construed as a statemeont that such
omitted element or qualification is not essen-
tlal in that particular combination.

Having thus desceribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. In a calculating-machine, the combina-
tion with a series of numeral-disks and at-
tached gears mounted upon a common axis, a
shaft parallel with said axis and a gear mount-
ad to turn with and slide upon said shaft, of
a series of idler or intermediate gears adapt-
od to be engaged by said sliding gear and to
be moved 1nto engagement each with its re-
spective numeral-disk gear, and a member
moving with said sliding gear and adapted to
successively move theintermediate gears into
engagement with their numeral-disk gears.

2. In a ealculating-machine, the combina-
tion with a series of numeral-disks and at-
tached gears mounted upon a common axis, &

connection vetween the recording mechanism | shaft parvallel with said axisand a gear mount-
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ed to turn with and slide upon said shaft, a
series of pivoted frames each carryingan idler
or intermediate gear adapted each to be en-
oaged with its respective numeral-disk gear
but normally dropped out of engagement
therewith, the idler-gears being also engage-
able with thesliding gear, and amember mov-
able with the sliding gear and having inclines
adapted to lift the idler-gears into engage-
ment with the numeral-disk gears.

3. In a calculating-machine, in comnbina-
tion, a computing mechanism, means for o0B-
erating it including a denomination-selecting
member, a paper-carriage, a wheel for trav-
ersing the said carriage, a chain adapted to

‘engage said wheel and connected witn the

denomination - selecting member, a pivoted
frame supporting and carrying guides for
said chain and a lever connected with sald
frame to move it at will so as to engage or
disengage the chain with the said wheel.

4. Tn a caleulating-machine, the combina-

tion, with a computing mechanism including

‘a denomination-selecting member, & printing

mechanism including a movable paper-car-
riage, and means for operating said mecnan-

isms, of a flexible member connecting the car- |

>

riage with the denomination-selecting mem-
ber to move it, a frame having guides for said
connecting member, and means for moving
said frame to break the connection between
the carriage and denomination-selecting mem-
ber at will.

5. In a caleulating-machine, the combina-
tion with a computing mechanism, numeral-
kevs, and means for actuating said comput-
ing mechanism an amount proportioned to
the unitary value of the numeral used, of a
paper-carriage controlled in position by the
nameral-keys, a chain-wheel operated in uni-
son with said paper-carriage, a denomina-
tion-selecting device interposed in the con-
nections between the keys, and the comput-
ing mechanism, a chain connected with sald

30
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selecting device and engaging said chaln- 45

wheel, and » movable frame having guides
for said chain and adapted to be moved to
disengage the chain and wheel when desired.
In witness whereof I have hereunto set my
hand in presence of two witnesses.
HEINRICH KAUSSEN.
Witnesses:
JOHN B. ADAMS,
H., QUADILIEG.
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