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IMPROVEMENT IN COMPUTING-APFARATUS.
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The Schedule referred to in these Letters Patent and making part of the same.

To all whom it may concern :

Be it known that I, Enizur Wraur, of Medford,
in the county of Middlesex, and State of Massachu-
setts, have inveunted an Arithmeter; and 1 do hereby
declare that the following, taken in connection with

the drawings which accompany and form part of-this |
- equal parts, around the head of one of the cylinders)

specification, is & description of iy invention, sufficient
to enable those skilled in the art to practise it.

This invention relates to the construetion ot a mech-
anism or apparatus for performing arithmetical opera-
tions without mental process. |

The construction of slide-rules, and other scales for
solving questions of multiplication and division of num-
bers by logarithmice proportions, is well known, such
scales having division-lines and numbers engraved
upon them, by means of which arithmetical results are
obtained by inspection, and the use, in connection, of
compasses -or gauges stretching from .division to di-
vision. | N R

. My improvement has particular reference to such an
arrangenient of’ the numbers and divisions of the re-
spective scales as shall enable any tactor of each seale
ta be brought into position, with relation to the sliding
index or pointer, so that the result of the problem ean
be read by the position of an auxiliary pointer ; atul

The invention consists, primarily, in two rotary cyl-
inders or disks, upon the surtace of each of which the
logarithmic scale is marked and numbered upon spiral

or helical lines running many times around the eylin- .

dric surface of each eylinder, or the flat surface of each
disk, these eylinders or disks having rotary movement,
with respect:to a stationary arm or bar, carrying shiding
pointers for marking the factors and designating the
result. o |

I term this instrument an ‘ Arithmeter,” and the
drawings represent a machine embodying the Inven-
tion. - -

A shows a front elevation of the arithmeter.

B, an end view of if. | |

C, a vertical central longitudinal section of it.

« a denoté two standards, having, at top, bearings
b for supporting a shatt, c. .

On this shaft, between the standavds, are mounted
the two eylinders d e, one of which (d) is fast upon the
shaft, while the otlier can slip or rotate upon the
shaft. | | S

The cylindrical surface of each eylinder is covered
with ‘a paper coating, connected thereto, and around
this surtace is drawn a spiral line, {or two adjacent par-
allel spiral lines,) running from one end of the cylinder
to the other, starting at a point at one end of the cyl-
inder, at the edge of the paper surface, and running
spirally around, until the oppesite end of the cylinder

be reached, the distanee between the adjacent lines of

+—-l

the spiral being uniform throughout, and the total

length of the spiral being determined by the angle or
pitch given to it. | |
The spiral lines of the two cylinders exactly corre-

spond, and, after they are drawr, each is divided (pref-

erably by means of & temporary peripheral scale, of

into logarithmic divisions, the two scales thus made
corresponding in their divisions, and each being of
great and continuous length, equal to the circumfer-
ence of the cylinder, inultiplied by the number of times
the spiral surrounds. the eylinder. |

From the top of the two standards @, two arms f
extend out to the surface of the eylinder; and sustain,
at their outer ends, a cross-bar, ¢; which extends across
the surface of both eylinders, its upper edge serving
as a straight-edge. down to or-opposite which the re-
spective divisions of the scalc to be read, serving as
factors, are brought, and over which the result is read.

This bar is made with guide-grooves, in which moves
a slide, 4, upon one end of which is a pointer, k, the

outer edge of which, when the pointer is moved up to
s normal position, comes opposite the first division of

the scale.

In the face of the slide i is a guide-slot, 7, in which
runs a slide, m, bearing at its opposite ends two point-
ers n o, : | ' | .

Iach slide may have a knob, p, by which to move it.

The slide n is provided with a suitable spring, fixed
to or projecting from if, and bearing against the slide
i, with stress sufticient to hold it stationary, with re-
spect to the slide ¢, when the latter is moved. |

The head of the cylinder d is provided with a gear-
wheel, 7, into which meshes a driving-pinion, ¢, on the
end of a shaft, », journalled in a bearing fixed upon the
adjacent arm f, and having at its outer end a handle, z.

The head ot the other cylinder ¢, has, projecting in-
wardly from it, a short hub, s, which is embraced by
springs ¢ projecting from a quill, «, on the shaft ¢, the
pressure of these springs being sufficient to cause the
two eylinders to rotate together, (or as one,) unless the

' cylinder e is held by some brake-mechanism.

The standard a, adjacent to the cylinder ¢, has in
its inner side a vertical slot, in which is a rod, », at the

foot of which is a brake-shoe, 2, which projects under

the edge of the eylinder-head, and is pressed upward
by a suitable spring.or springs. -
Over the top of the rod » is an eccentric, z, on the
end of a thumb-shaft, ¥, passing through the standard.
- By turning the thumb-shaft, and eausing the eccen-
tric to press down the rod, the brake-shoe is carried
out of contact with the édge of the eylinder-head, when
the cylinder e will turn with the cylinder d, while by
turning the eccentrie, so as to let the springs throw
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the brake np against the edge of the cylinder-head, the
cylinder e will be ar rested, so that rotary motion of the
Ceyvlinder d imparts no movemeut to the ¢ylinder e.

Lo operate the instrument, either for multiplication
or division, it is first to be observed, that of the three
pointers, that at the right, which slides in the cross-
bar ¢, belongs alt{:}ﬂethu to the right-hand cylinder, or
o, and the uthel two which slide in the slide 4, belourr

altogether to the 1eit—-hand cylinder e; but mﬂy one of |

them indicates at the same time, becmsu whenever
one slides opposite the scale, the other slides off;

To multiply: Allow the cylinder e to revolve, find on
it one of the tactors, or as many as you can of the left-
hand figures of it, bring it to the cross-bar, and fix
that cylimlm by a quarter of a turn of the thumb-
shaft y. Then bring the unit, or beginning of the
xcale, on the other cyhnder d, to the or Oﬁb-b"ﬂ and sot
the pmnter k toit, while you set the extr eme left-lnnd
pointer n to the t.,u,tm already found on cylinder e:
Then take oil the bmke, and turning the two eylinders
as one till the other factor,on cylmdw d comes to the
tross-bary slide the poinber k to it, and whicheyer of
the other pointers, » or o, is opposite the seale on cyl-
mder e, will indicate the product, or the left-hand fig-
ures ot if.  If the factors contain more than the ﬁrrm es
marked on the scale, they may be divided into con-
venient portions, and multiplied as polynomials.

Po divide: Find the dividend on ¢, bring it to the
cross-bar, and fix that eylinder. Then find the divisor
o1t d, hm]ﬂ' it to the cross-bar, and slide the pointers
R6) tlr‘tt k wﬂl point to the divisor and o to the dividend,
if the space is not too great, but = it it is. Then 1e-
tease eylinder e from the bm]\e turn the cylinders as
one till the unit of d is at the cross-bar, and slide % to
it. The quotient will be found on cyhndel ¢, indicated
by whichever of the pumte:s n, O 0, ]S 0pposxte the
scale.
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By this means, as will be obvious to persons ac-
quainted with the use of logaritlnnie scales, operations
ot multiplication and d}_H&.lOIl may be very.speedily
performed; without mental calenlation or the use of
“hwmmg,” the instrument being of manirest utility in
all offices where, in the prepa ation of statistical tables,
such results h:-.we to be constantly obtained.

- T'he specific deseription has bad reference to a spiral
scale, made around the surface of a cylinder; but it
will be obvious that a similar resalt may be attained
by employing two consecutive disks or rings, having
thie scale 1111(:‘:b rumiing helically around ﬂlb face ot
each, & radius-bar serving as a bed for the pointer-
slides, and as a straight-edge, against which to bring
and read the divisions; but I prefer the construetion
of the instrument as shown.

- I elaim, in combination with suitable pointing-mech-
anism, two cylinders or disks, on the same shatt, and
01)emted by the same driver, one being driven by fric-
tional contact with the othel, and both havi ing loga-
rithmie divisions, marked upoun coiled or helical lines
drawn upon then surfaces, substantially as shown and
described.

I also claim, in combination with cylinders, so ar-

ranged, lined, ;.md divided, the stationary bar g, and

the pointer-slides »n o, snbata,ntm]]y as shown and de-
scribed. |
I also claim, in combination with the cylinders, both

operated from the samne common driver, devices for

effecting the rotation of both together, or of only one
at optmn substantially as shown and described.
I&LIAUR WRIGHT.

Witnesses:
H. A. BRowN,
WALTER O. WRIGHT.
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