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UNITED STATES

PaTenT Orricza..

THOMAS HILL, OF WALTHAM, MASSACHUSETTS,

IMPROVED ARITHMOMETER.

Bpecification forming park of Letters Patent No. 18,602, dated November 24, 1857,

To all whom it may concern:

Be it known that I, THOMAS HILL, of Walk
tham, th the county of Middlesex and State
of Massachusetts, have invented a new and
useful Mechanical Caleulator for the Purpose
of Performing Various Mathematical Calen-
lations, of which the followingis & full, clear,
and éxaet description, réference being had to
the accompanying drawing, making part of

‘this specification, in which the figure is a per-

speetive view of my machine, part of the case
being removed to show the mechanism within.
I will first explain the mechanical construc-
tion of the.caleulator, and then describe its
operation, . .
In the drawing, A is the case or frame of

the machine, in suitable bearings in the sides

of which is hung the shaft B, which carries
the count-whéels Cand D, of which thete may
be any required husmber, the wheel O rapre-
senting units and the wheel D tens, and so on.

" These wheels are constructed and arranged

in the following manrner: Each wheel has

marked on its peripheryat equal distances |

apart in the row the figures 123456789
0, répeated as often as the sige of the wheel
and the distance of the figures will allow.
Alongside this first row is placed asecond ong
of the same series of figures, but with their
position reversed with regard to the first ones,
8o that figure 9 of one row cones opposite 0
of the other. That they nay be more read-

ly distinguished, the figures of one row are

made larger than those of the othet,” The
larger figures are used for-addition and mul-
tiplication, the smaller ones for subtraction
and division, Each wheel has attached to its
side & ratchet o, which is operated by a feed-
pawlb, attached totheendof a lever¥, placed
opposite to the face of the wheel and at right
angles to the axle B. ‘The pawl b is pivoted
to the end of the lever at ¢,and is held in con-
tact with the ratchet by aspringd. The other
end of the lever E is pivoted fo the frame at
¢, and is held up in postiion bys spring f be-
neath it. Through the top or lid of the case
over each lever E projeet the pins or keys 1,
which are arranged in a row along the lever
E, They are numbered from 1 to 0, (in the
drawing buf six are showsn,) and as they are
nearly of uniform length their position over
the lever or the place on its length on which

-j each pin strikes will regulate the amouns of

‘the depression of the outer end of the lever
to which the pawl b isattached—that s, when
the key marked 1 is depressed the lever E
will be vibrated sufficiently far for the pawl
d to feed forward the wheel to which this le-
ver belongs one notch or number, (The num-.
berof notches correspond with the number of
figures on the wheel) When the key 6 is de-
pressed, it being mearer the point at whiel
the lever is pivoted will vibrate it a greater’
distance, and the pawld will feed forward the’
wheel the distance of six numbers. E
. ‘There i a lever E and a row of keys i for
éach count-wheel used. The count-wheelsare
arranged with a double row of figures in the -
mannerdescribed tosave employing a greater
number of wheels, as the same wheel serves
both for addition and subtraction by uging
_the different rows of figures. .

A card is attached to the front of the case
A through suitable holes g, in whieh the num-
bers on the whegls may be read. ’

A pin } is secured to one side of the case.
Avound this is wound & spring, which holds
& rétaining-pawl % in eontact with theratchet
of the wheel C. - A similar pawl 7 drops into
the notches of the ratchet a of the wheel D.
This pawl serves also. to feed forward the
wheel D at intervals, as will be mors rully ex-
plained. A light shaft m, supporied in the
sides of the case;carriés a sleeve ¥, which
-turng freely upon it. To this sleeve is at-
tdched an .arm G, to the outer end of which

is pivoted the pawl ], and an arm H, which
id vibrated at intervals by the revolution
of the wheel C in the followiig mauner: On
the side of the wheel C, alongside of it
ratchet @, js_attaclied a wheel .1, havin
-teeth 7 at such intervals that when the whee
C has revolved a distance equal to the apace
occupied by ten figures on its rim one of the -
teath 7 shall strike the arm H and vibrate it
and the arm ‘G, which movement thrusts. fore
ward the pawl [ and moves the wheel D one
notch. When more wheels are employed, this
arrangement will be continued on, 5o thai the.
wheel D moving the spaceof ten figures shall
operate the sueceeding wheel one noteh, and
80 on, A spiral spring f) is fastened to the
cage and to the pawl . It serves to hold the-

" pawl ip contact with the ratchet, and also to
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" draw back the arm & when the arm 11 eseapes
from the tooth n. .
Operation: The largor characters are to be

used for addition and multiplication and the
gmaller ones for subteaction and division.

The process of addition is as follows: The
wheels being cach arranged with the charac-
ter 0 opposite the openings g, the key §, which
coiresponds to the first figure of the column
to he added, ts depressed, then {hat one cor-
,‘responding to the next figure, and so on
throngh the eolump, using ‘the first row of
keys or those belonging to wheet ' when add-
ing a single eolumm orone in the units place.
Each time a key is depressed the wheel € will
be fed forward, in the manuver before ex-
“plained, a distance corvesponding to thenum-
ber of the key depressed, and each time ten
i« counted on this wheot a tooth # on the
wheel I will vibrate the arms I and &, and
the wheel I will be fed forward one number,
eounting ten, and by a similar arrangement
when this wheel has moved a space of ten fie-
ures it will operate the succeeding wheel of
the series and coungone on it or one hundred.
© (Omly two wheels ave shown on the drawing;
but the number may be increassd according
to the requirements of the machine.) If sev-
cral columns of figures arve to be adided, it is
immaterial whether the figures arceread from
bottom to top ov from side to side. The re-
salt will be the same if the row of keys cor-
responding 10 the placeof the figuves, whefher
in the units, tens, or hnndreds celumn, is used.
For subtraction, as befove stuted, the civele
of smaller figures only is used. The wheels are
placed in position to read the greater amount
off througl the openings ¢ in the card. The
figures composing the smaller amount or that
to be subiracted are noted or struekupon the
keys, as in the previous operation, when the
result can be read off frem the wheels,
For multiplication the cirele of lavger fig-
ures is-used, starting at 0. ‘The keys corre-
sponding to the figures in the multiplicand

a1e depressed as many times as will malkeup

the sum of the multiplier. Thus if five is {o
{ be multiplied by three the key 5 is depressed
three times, when the sum will show through
the card—viz,, 1 on the wheel D and 5 on the
wheel C—and in the same mdnner for higher
numbers where more vheels are nsed.

17ér division use the smaller figures, Ar-
range tlie wheels so that the dividend willhe
opposile the openings in the card, then de-
press tho key or keys correspounding to the
divisor ag many times as is requisite tobring
uy a number less than the divigor, This num-
her will be the remainder, and the numberof
times the key has been depressed 1 1ll be the
guotient, Thus if eight is divided by three
the small figure § i3 brought opposite the
opening g and the key 3 is depressed, when
the figure 5 will appear. As this is greater
than three, the key must be again deprossed,
when 2 will appear. This ix the remainder,
and as the ey has been depressed twice two
will be the guotient. _—

With tle above-described machine the op-
erator can by mere mechanical operation of
pressing the keys corresponding to the fignres
employed perforin the most laberious com-
putations with dispateh and certainty.

What I claim asmy invention,and desire to
secure by Letters Patent, s

the series of wheels C D, &c., having each a
double row of charactersarranged in e man-

torth.

2, Operating the said wheels by the kevs i,
the levers E, and pawls b, or their substantial
equivalents, in the marner herein deseribed.

3. The wheel I, in combinalion with the
arms TLand G and pawl, eonstructedand op-
erating substantinlly as deseribed, for the pus-
posc specified. )

o THOMAS RILL.
- Witnesses;

R. Morris COPELAND,
ANNE F. HILL,

1. The use in 3 teechanical ealenlator of

ner and for the purpose, subsiantially as set
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