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PATENT OFFICE.

JOHN 8. HILLIARD, OF PHILADELPHIA, PENNSYLV ANIA.

ADDING-MACHINE.

SPECIFICATION forming bart of Letters Patent No. 477,416, dated June 21, 1892.
Application filed September 11, 1891, Serial No, 405,376, (No model.)

To all whom it may concern:

Ie it known that I, Joun S, HILLIARD, a
citizen of the United States, residing at the

~city of Philadelphia, in the county of Phila-

delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Adding-Machines,
1S a specification.

My present invention relates in general to
that type of adding-machines in which all the
Indicating or number wheels except the units
or digit wheelare actuated both man ually and
mechanically, and it relates more particularly
to the construction and arrangement of mech-
anism and appliances for permitting of the
actuation of said wheels.

The prineipal object of my present inven-

tion is to provide a simple, com pact, durable,
and comparatively inexpensive adding ma-
chine or instrument for accurately and expe-
ditiously ascertaining the sum or aggereoate
of two or morenumbers by mechanical means
and rapidly-per-
formed manipulations.

My invention consists of an adding-ma-
chine comprising a series of number-indicat-
ing wheels, a series of spring-controlled hand-
levers, dials provided with guide-numbers,
pawl-and-ratchet connections between said
levers and nnmber-wheels, means for control.-
ling the movements of said number-wheels,
and mechanism for causing each complete
revolution of one of said number-wheels to ad-
vance the next wheel of the series a distance
corresponding to the space between two of its
teeth. |

My invention further consists of an adding-
machine comprising a series of number-indi-
cating wheels, a series of spring-controlled
hand-levers, dials provided with guide-num-

- bers, pawl-and-ratchet connections between

45

sald levers and number-wheels, a series of
toothed wheels disposed in different planes, a
single radial operating arm or tooth attached

to each intermediate toothed wheels of said |

series, and detents for engaging each of said

toothed wheels; and my invention further

~consists of the improvements in adding-ma-

50

chines hereinafter deseribed,and pointed out

1n the claims.
T'he nature and objects of my present inven- |

of which the following

—

| tion will bemore fully understood from the fol-

lowing description, taken in connection with
the accompanying drawings, forming part
hereof, and in which—

- Figuare 1 is a top or plan view of an adding-
machine embodying features of my inven-
tion, showing a series of dials and sSpring-con-
trolled hand-levers located at the top thercof.
Fig. 2 is a horizontal section on the line © 9
of Iig. 3, and Fig. 3 is a central longitudinal
section taken on line 3 3 of Fig. 1, showing a
series of toothed wheels disposed in different
parallel planes and also showing a radial arm
or tooth attached to one of the faces of each
of the intermediate wheels of said series and
adapted to mesh with the next succeeding
wheel of the series. o

In the drawings, A is a case or housing of
preferably rectangular shape and comprising
side plates «, end plates a2 a to p &, and a bot-
tom plate a'. The top plate ¢ is provided
upon its upper surface with a series of dials
b, 0’ b% 1%, and b, and with a series of Opeh-
Ings or windows ¢, ¢/, ¢*, ¢’,and ¢!, which may
be covered by glass plates, if preferred, in or-
der to protect the interior of the apparatus
from dust or other extrancous matter. In the
present instance there are five dials provided,
respectively, with the numerals from “0” to
“9,” inclusive. The numerals are arranged
around certain of the dials U, 12, and U'in ad-
vancing order from right to left and around
the other dials " and 1%in a reverse direction,
for a purpose to be presently deseribed.
are a series of spindles ranging trans-
versely of the housing A and having their
lower extremities supported in suitable bear-
ings formed in or connected with the bottom
plate a' and having their upper extremities
projecting above the top plate a® and sup-
ported in suitable bearings disposed concen-
trically with relation to the center of each of
the dials b, D, 0% b?, and DL

e, ¢, ¢% ¢’ and e are a series of hand-levers
keyed or otherwise attached to the extremi-
ties of the respective spindles (, that project
above the top plate a?.

e’ are a series of hand-knobs connected, re-
spectively, with the hand-levers ¢, ¢/, ¢, e,
and et |

Hach of the spindles d is adapted to be
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manually rotated in the direction of the num-

bers on the corresponding dial taken in adl-
vaneing order—that is, in the direction iudi-
by means of one of the

hand-knobs ¢’

f are a series of helical springs having one
of their respective extremitiesin engagement
with the bottom a! of the housing A and the
other extremity thereof, inserted and fitted
into radial holes or aperiures in the respect-
ive spindles d, in engagement with one of the
spindles d. These springs £, by reason ol
their resiliency, serve to automatically return
the hand-leverse,e’, ¢, &,
d to their normal positions after they have
been operated manually in the manner above
described.

g are a series of stops projecting from the
top plate ® in order to engage the hand-le-
vors e, ¢, ¢% ¢, and ¢! to stop and retain them
normally in position in alignment with the
sero characters of the respective dials. In
come instances these stops g are disposed 10
the right of the zero charaeters and in other
instances theyv are disposed to the left there-
of, according to the direction of rotation of
the hand-levers e, ¢, ¢ ¢’ and €',

7, are o sories of sleeves loosely mounted |

upon the spindles d, but held against end
play thereon. To the upper oxtremities ol
ihese sleeves /i are attached a series of rateh-
ot-wheels 7/, disposed outside and on top of
the housing A. The teeth of the wheels of
this series of ratchet-wheels 2t/ are arranged
to mesh with the spring-pawls e’ attached to
the hand-levers e, ¢’, €2 ¢°, and ¢' when the
latter are shifted manually, it being under-
stood that the spring-pawls ¢ slide I reely
over tho teoth of the ratchet-wheels 2t when
the hand-ievers are automatically shifted 1n
a4 reverse direetion by means of the springs f.

i are a soeries of number-wheels provided,
respectively, upon their upper faces with tho
numerals from €07 to “9,” arranged in ad-
vanecing order in reverse direction to the nu-
merals on the corresponding dials. 'T'hese
aumber-wheels 4 are keyed or otherwise at-
iached to the sleeves i, and are located be-
neath the top plate ¢® and in proximity there-
with, so that the numerals upon their upper
faces are visible singly through the openings
or windows ¢, ¢/, ¢, ¢& and ¢".

L, Fig. 3, are a series of toothed wheels
keyed or otherwise attached to the sleeves /i
and provided, respeectively, with teeth k7, IFig.
2, corresponding in number and position with
{he numerals upon the respective number-
wheels i. Each of the wheels ¢ of the series
of number-wheels, except the last or left-hand
wheel, is provided upon one of 1ts ACCs—In

“the present instance the under face—with

a radially-projecting arm or tootl J* for en-
caging and actuating the next wheel of the
series of wheels i. Morcover, these whecls
are respectively located in different parallel

planes, so that the radially-projecting arm i*
lies in |

of each wheel of the series ot wheels

and et and spindles |

“openings or windows ¢, ¢/, c*,

position for meshing with the teeth of the
next snceeeding wheel of theseries to {he left
or of higher order and is out of range of the
preceding wheels thereof.

I are a series of spring-detents connected,
respectively, with one of the side walls ¢ of
the housing A and provided with V-shaped
working extremities adapted to engago the
respeetive teeth of the toothed wheels A, in
order to cause the latter to come 10 rest with
one of the series of numerals of the number-
wheel opposite to or in alienment swith the
openings or windows ¢, ¢, ¢ and ¢t

The mode of operation of the hereinabove-
described adding-machine 18 as follows: T'he
hand-levers e, ¢’, €% ¢, and ¢' may be turned
away from the stops by means of the knobs
¢’ and this motion of the hand-levers is 1m-
parted to the sleeves I, and consequently 10
fhe number-wheels ¢ and toothed wheels , by
means of the pawl-and-ratchet connections ¢"
and /.  As soon as the knobs e’ are released
the hand-levers are returned to their normal
positions by the helical springs f; but the
sleeves T and parts connected therewith are
prevented from turningin a reverse direction
by means of the detents . Wheneverany ol
the toothed wheels, except the last wheel £,
of the series have made onc complete revo-
lution, the radial arm A° meshes with the next
succecding wheel of the series and rotates it
through a distance equalto the spaece between
two teeth, so that each wheel of the series of
wheels is rotated manually by means of the
hand-levers e, ¢, ¢ ¢’ and ¢!, and also auto-
matically by the rotation of the next preced-
ing wheel of the series or wheel to the right.

In use the two dials 0° and b'at the right-

hand side of the machine appertain to cents
and the other dials to dollars, and the nuin-
bers indicating different snms of moncy may
be added together in the following manner:
The zero characters on each of the number-
disks arce brought into alignment with the
¢, and ¢! either
by means of the hand-levers or in any con-
venient manner. The numerals expressing

one of the quantities which are to be added

together, and which 1n the present Instance
will be supposed tobe “322.06,” aretransferred
to the machine in the following manner: The
frst hand-lever et at the right side of the ma-

chine is shifted toward the right until 1t oc-

cupies a position in alignment with the nu-
meral “6” on the dial bY, whereupon it Is re-
leased and automatically returned by the
spring f to its normal position. This motion
of 1the hand-lever causes the pawl-and-ratchet
conneetion to advance the number-wheel un-
£il the numeral “6” is exposed to view heneath
the opening or window ¢’, and the detent /
vetains the whoeel in such position. The next
hand-lever ¢3is not shifted, because italrcady
stands in alignment with the zero character of
the dial 1%, The next suceeeding handles are
respeetively shifted and released in the man-
nor above indieated until the numerals “3,7
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4

or windows ¢, ¢’ and ¢? respectively. Assum-
ing that the next quantity to be added is ex-
pressed by thenumerals “9,91,” the hand-lever
5 at the right of the machine is shifted until it
1s in alignment with the numeral “1” on the
dial 0* and then released, and this motion of

“;he hand-lever e!causes the pawl-and-ratchet
> - conneclion to again advance the number-

,_u-\.-"'--.-'-._‘I

rr

k-

10 wheel 2 until the numeral “7” is opposite the
window ¢* and this numeral “7” correctly in-
dicates the result obtained by adding the nu-
merals “6” and “1.” Thenexthand-leveredis
shifted opposite the numeral “9” onthe dial
0® and then released, and this motion of the
hand-lever ¢® causes the pawl-and-ratchet con-
nection to advance the number-wheel ¢ until
thenumeral “9” is visible through the window
¢’. The next hand-lever ¢* is rotated into
alienment with the numeral “9” on the dial 0?
and then released, and this movement of the
hand-lever ¢* canses the pawl-and-ratchet
wheel to advance the number-wheel 7 until
thenumber “1” is visible through the opening
or window ¢, and also causes the arm L* to
cngage and rotate the toothed wheel % a dis-
tance equal to the space between its respect-
ive teeth £/, so that the numeral <37 is visi-
ble at the opening or window ¢’. The sum
of the numbers “3522.06” and “9.91” may be
ascertained by reading the numbers from
left to right that appear at the windows
¢, ¢, ¢t ¢ and ¢, which sum is “331.97.”
Of course the numerais expressing other
quantities may be added together by assum-
ing that each dial corresponds with a vertical
column of figures—that is to say, represents
tens, units, or other denominations—and then
shifting the lever appertaining to each dial
into alignment with the dial-number that cor-
responds in valae with the figure that occu-
pies the corresponding vertical column. It
being understood that the hand-levers are re-
leased after having been brought into align-
ment with the proper dial-number and are
automatically returned to normal position,
whereby the operation of adding may be per-
formed in an exceedingly-rapid manner.
IHaving thus deseribed the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—
1. In an adding-machine, a series of spin-
dles, a series of number- wheels rotatably
mounted on said spindles, a series of detents
55 for engaging said number-wheels, a series of
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2,7 and “2” arevisible through the openings |

rotatable hand-levers connected with said
spindles, springs connected with said spindles
and tending to return the hand-levers to nor-
mal position, and pawl-and-ratchet connce-
tions between said hand-levers and number-
wheels, substantially as and for the purposes
set forth,

2. In an adding-machine provided with a
housing, a series of rotatable number-wheels
mounted in said housing, a series of dials on
the exterior of the top plate of said housing,
a series of rotatable hand-levers mounted out-
side of said housing and disposed concentri-
cally with relation to said dials, pins for stop-
ping said hand-levers, springs tending to nor-
mally shift said levers into contact with said
pins, and pawl-and-ratchet connections be-
tween sald hand-levers and number-wheels,
substantially asand for the purposes set fortit.

5. An adding - machine provided with a
housing and comprising a series of spindles
projecting through the top plate of the hous-
Ing, a series of rotatable sleeves on said spin-
ples, a seriesof number-wheelson said sleeves,
a seriesof dials concentric with said spindles,
a series of rotatable hand-levers connected
with said spindles, pins or stopsfor engaging
sald levers,springs connected with said Lous-
ing and spindles and tending to shift said le-
vers into engagement with said stops or pins,
pawl-and-ratchet connections between said
sleeves and levers, a series of toothed wheels
connected with the lower extremities of said
sleeves and disposed in different planes, ra-
dial arms extending from cach intermediate
toothed wheel of the series, and detents for
engaging said toothed wheels, substantialiy
as and for the purposes set forth.

4. In an adding-machine, a series of spin-
dles proJjecting through the top plate of the
housing, sleeves rotatably mounted on said
spindles, number and toothed wheels con-
nected with said sleeves, hand-levers con-
nected with the projecting extremities of said
spindles, springs for actuating said hand-le-
vers, and pawl-and-ratchet connections be-
tween said levers and sleeves, substantially
as and for the purposes set forth.

In witness whereof I have hereunto set my
signature in the presence of two subseribing
witnesses. |

JOIIN 5. HILLIARD.
Witnesses:
HERMANN BORMANN,
THOMAS M. SMTTH,
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