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No. 748,050,

UNITED STATES

Patented December 29, 1903.

PAaTENT OFFICE.

WILLIAM CROSLEY, OF BULAWAYO, SOU-TH AFRICA.

SLIDE-RULE AND CALCULATOR.

SPECIFICATION forming part of Letters Patent No. 748,050, dated December 29, 1903.
Application filed February 6, 1903, Serial No. 142,118, (Mo model.)

To all whom it may concern:

Beitknownthatl, WiLLiAM CROSLEY, min-
ingengineer, of Bulawayo, in the Territory of
Southern Rhodesia, South Africa, (post-office
box 400,) have invented certain new and use-
fulImprovementsin Calculators, of whichthe
following is a'specification.

This invention relates to calculating ma-
chines or apparatus, and has for its object
to provide a simple and accurate means
whereby multiplication and division may be
rapidly performed, and more especially for
ascertaining at a glance the value of the
m
nth,
any given values.

A calcunlating device made in accordance
with my invention comprises a cone adapted
to be rotated on its axis, an edge line or wire
disposed in or parallel to a line drawn {rom
the apex to the base of the said cone, a part
of the surface of the said cone being en-
graved, covered, or marked with lines, which
if developed on the flat would be a triangu-
lar surface covered with lines parallel to two
sides thereof.

Referring now to the drawings, Figure 1 is
an elevation of a calculating device made in
accordance with my invention, and Fig. 2 is
an end elevation. Fig. 3 is a diagram show-
ing in plane development one method of
marking and dividing the cone.,

A cone a,of brass or any other suitable ma-
terial, is mounted upon a spindle b, passing
through the axis thereof. The spindle is
placed in bearings ¢ and so disposed on a
stand ¢ that the underside of the cone is hori-
zontal or parallel to the surface of the said
stand, or instead of a spindle passing through
the cone the apex of the cone may be of hard
metal, such as gun-metal or steel, to takethe
place thereof at one end, in which case the
point of the cone would take its bearing ina
suitable cup or pivot step fixed to the stand
to receiveit. Tosupports fand gon thestand,
disposed at or near the apex and base of the
cone, is attached a wire # or band adapted
to be held as close as possible to the surface
of the eone without seraping it. Thesaid wire
or band is ormay be attached to atightening
device to take up the expansion and allow
for the contraction in the wire due to alter-

part of any number where m and » have

ations in temperature. Suitably disposed
near the surface of the cone and mounted on
the stand is a small milled headed serew j,
with a rubber or leather tip adapted to be
advanced or withdrawn, so as to put just
sufficient friction on the cone to cause it to
rest in any desired position in which it may
be placed. This is important in case there
be the least imperfection in the balance of
the cone creating a tendency for it to move
even the slightest amount from the position
in which itisset. Upon the base of the cone
and disposed centrally therewith is mounted
a grooved pulley k. On the stand suitable
brackets and bearings are disposed earrying
a spindle /, having a milled head ¢ and fast
and loose pulleyso and p. Two other pul-
leys » and s on separate spindles and carried
by suitable bearings and brackets attached
to the stand are mounted tangentially to the
said fast and loose pulleys o and p. A bels
or band of cord or catgut ¢ is passed overthe
fast and loose pulleys » and s, the pulleys o
and p tangential thereto, and the pulley & at
the base of the cone. In some cases I may
provide a pulley u, adapted to bear upon and
tighten the belt 7, said pulley being adjust-
able by a screw device, such as z,and I may
also employ a clamp and tangent-screw for
rotating the cone.

The dimensions of the cone are selected to
suit the ealculations required, but in the de-
vice now being described the angle at the
apex inclosed by the edges of the surface of
the cone when developed on the flat is forty-
five degrees.

Upon the econe is engraved or marked a
straight line v w from the apex to the base.
A portion of this line, v y, commencing from
the apex is divided into any chosen number
of spaces of any convenient length. These
spaces are preferably subdivided into tenths.
At the end of these markings or divisionsy
and at richt angles to this line v y another
line y w is drawn exactly equal to the di-
vided portion v y of the first-named lineand
similarly divided. This line forms a spiral
of one complete turn round the cone and
ends at w on the first-named line. From each
point and each subdivision of these lines
other lines are drawn parallel to the two lines
v 4y and y w, above referred to. The vertical
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lines are or may be numbered from the apex
“17to ““n,” where “n”is any number,at fre-
quentintervals and preferably figured in red
ink and the lines which were drawn parallel to
the first-named line numbered ‘17 to “n” at
frequent intervals and preferably figured in
black ink, No. 1 being that nearest the first-
named line. Every fifth line either way is
preferably a dotted line, as shown in Fig. 3.
If the instrument isintended for general use,
the horizontal and vertical lines may be di-
vided into sixty parts, as shown. If intended

for use in redueing to a common denomina-.

tor the value of assays of reefs or seams of
different widths, I prefer to divide the first-
named or horizontal lineinto half-inch spaces
toread ““forty-two inches” and the second-
named or vertical line into half-inch spacesto
read ‘‘forty-two pennyweights.” This wounld
allow any sloping width up to three and one-
half feet to be used as a divider. A cone thus
divided would read in a half-inch square the
second place of decimals with all necessary
accuracy. Each tenth of a big square iz a
tenth of a pennyweight one way and a tenth
of an inch depth of reef or seam the other
way. Any number of inches found upon the
line may be used as a divider, provided that
the number of pennyweights in the proposi-
tion is contained in the vertical lines at the
divisor. . The scales can be used at a multi-
plied value by making a corresponding ap-
preciation of the readings.

In use, assuming it has been ascertained in
an assay of a reef or seam twenty-five inches
wide that there are twenty-seven penny-
weights to a ton and it is required to reduce
this to a common denominator—say a seam
thirty inches in width—the caleulation to be

made is g—g X 27. 'The cone is rotated until

the wire cuts the point where the horizontal
line ““27” joins the vertical line “30.” Then
where the wire covers the vertical line <257
the result ““22.5” is read at a glance.

It is of great importance that the cone be
always absolutely true, rigid, and perfectly
balanced.

In some cases I may dispense with the cone
and use a chart constructed in a similar man-
ner to that described, but used on the flat in-
stead of being wrapped on a cone, in which
case I preferably use a silk line as an indicat-
ing-arm or straight edge pivoted at the corner
of the chart. The scope may be somewhat
extended by making the lines cover a com-
plete square. -

The prineciple of this apparatus may be em-
ployed for any other unit of value and meas-
urement than that selected as an example, it
being only necessary to have the chart or cone
graduated to other scales or divisions.

What I claim, and desire to secure by Let-
ters Patent, is—

748,050

1. In caleulators the combination of a cone
rotating on its axis, a chart inseribed upon
the surfaee of the cone, a straight edge fixed
adjacent to the surface of the cone and par-
allel thereto, means for rotating the cone on
itsaxis, said chart being inscribed with lines,
one passing from the apex to the base, a por-
tion of said line commencing from the apex
of the cone being divided into a chosen num-
ber of regular spaces, a second line passing
spirally round the cone from the point where
the divisions of the first line terminate to the
base of the cone to meet the end of the first-
named line, the said second line being divided
into regular spaces, lines being drawn for the
divisions on the first-named line parallel to
the second line and from the division on the
second-named line parallel to the first-named
line, substantially as described.

2. In calculators the combination of a cone
rotating on its axis, a chart inscribed upon
the surface of the cone, a straight edge fixed
adjacent to the surface of the cone and par-
allel thereto, means for rotating the cone on
its axis, said cone beinginseribed with a chart
which when developed on the flat comprises
a triangular space having lines parallel to two
sides and crossing one another at regular in-
tervals two of the sides of the triangle when
on the cone lying in a straight line drawn
from the apex to the base the said lines hav-
ing indicator-numbers.

3. In calculators the combination of a cone
rotating on its axis, a chart inscribed upon
the surface of the cone, a straight edge fixed
adjacent to the surface of the cone and par-
allel thereto, means for rotating the cone on
itsaxis, said cone being inseribed with a chart
which when developed on the flat comprises
aright-angled triangie having two equal sides
and having lines parallel to the said equal
sides which lines cross one another at regular
intervals, twoof the sides of the triangle when
on the cone lying in a straight line drawn
from the apex to the base, indicator-numbers
being provided for said lines, substantially
as described.

4, Incalculators wherein a cone ismounted
S0 as to rotate on its axis and is fitted with a
straight edge passing from its apex to its
base, the means for rotating.the cone com:
prising a grooved pulley on the axis of the
cone, a shaft having a fast and loose pulley,
an operating-handle for the shaft, guide-pul-
ley between fast and loose pulleys, an end-
less band passing over all the pulleys, sub-
stantially as and for the purpose set forth.

Tn witness whereof I have hereunto signed
my name in the presence of two subscribing

witnesses.
WILLIAM CROSLEY.
Witnesses:
JAMES MORRELL,
JorN LAMB.
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