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UNITED STATES

PaTENnT OFFICE.

" REDMUND NAISH, OF DUBLIN, IRELAND.

CALCULATING DEVICE.

SPECIFICATION forming part of Letters Patent No. 640,584, dated January 2, 1900.
Application filed November 12,1897, Serial No. 658,268, (No model.)

To all whom it may concern:

Be it known that I, REDMUND NAISH, a sub-
jectof the Queen of Great Britainand Ireland,
and a resident of Blackrock, Dublin, Ireland,
have invented a certain new and useful Cal-
culating Device, (for which I have obtained
provisional protectionin the United Kingdom
of Great Britain and Ireland, dated May 19,
1897, and numbered 12,347;) and I do hereby
declare that the following is a full, clear, and
exact description of the invention, which will
enable others skilled in the art to which it ap-
pertains to make and use the same.

The object of this invention is to accom-
plish by miechanical meansthe ascertainment
of percentages and other proportions and nu-
merical results with equal aceuracy and ra-
pidity and greater simplicity and economy
than by mechanical contrivances hitherto in
use, so far as I am aware, and as an educa-
tional adjunct to elicit some of the properties
of logarithms by graphic representation and
a simple appliance adapted for the tangible
determination of position, involving an illus-
tration of geometrical and logarithmie theory
combined, caleulated to stimulate the interest
of students.

In the accompanying drawings, forming a
part of thisspecification, Figure1is adiagram
of a single scale adapted to be nsed in carry-
ingout myinvention. Fig. 2isalongitudinal
side view of my improved instrument to be
used therewith, and Fig. 3 is a plan view of
the same. The dotted lines show one posi-
tion of the index-pointer and the double arm
when the instrument is in use. = Fig. 4shows
a compound scale or combined table contain-
ing four single scales peculiarly applied to-
gether. In this manner any number of sin-
gle scales or parts of single scales may be
joined together.,

Similar letters of reference indicate like
parts in all the figures where they appear.

In carrying out my invention I employ a
logarithmic scale similar to that used in the
well-known andlong-approvedslide-rule run-
ning from *“1” to *“10.” I will use the ordi-
nary term ‘‘radius” in the same technical
sense as in the slide-rule to designate the en-
tire length of the peculiarly-graduated space
from 17 to *“10” or from *“10” to ¢ 100,”
and so on.

My invention affords a means superior to
any before known to me of obtaining in a
small space a long radius with its obvious
advantage of increased accuracy. I employ
such radius and divide it into a nuamber of
equal parts laid on a flat surface in equidis-
tant parallel lines, the first line uppermost.
This forms what [ will term my “table.”

The radiusin the ordinary pocketslide-rule
is five inches. Theradiustobe thusdivided
in my table may vary according to the degree
of aceuracy required. Forordinary purposes
aradiusof, say, eightyinches may be adopted,
affording results very distinet and accurate,
the errors not exceeding one in a thousand.

There is no necessary restriction as to the
number of parts into which the radins shall
be divided. Ten is a convenient number of
lines and after that twenty. As with the
latter number the tabulation takes a more
compact shape and suits the application of
the instrument, twenty is the numberadopted
in the diagram, Fig. 1, whiech shows what I
term my ‘““simple table.” I thus form four
simple tables, all alike, each simple table con-
taining a radius divided ‘into twenty equal
parts, and apply them together in two tiers,
two in each tier. They are set a little dis-
jointed vertieally. The lines brought into
junction and continuity show also a continu-

1ty of the series of graduations and numbers,

the second line of the scale on the left begin-
ning at the number or fraction thereof where
the first line of the scale on the right ends,
the third beginning where the second line of
the scale ends, and so on.

The direction of the sequence of the num-
bers from right to left is preferable, but is
not essential. 'The opposite direction might
befixed upon instead; but whicheverisadopt-
ed that should be maintained throughout all
the lines. Convenience is served by express-
ing only a portion of every tenth of the num-

bers. The digits may, furthermore, be set
sidewise—e. g., “37” may be engraved thus:
§c 7

o,

It will be understood that, as with the or-
dinary long-approved slide-rule, the answers
give numbers without indieating the decimal-
point aud that the latter must be determined
by other means. .

The instrument to be used with my table I
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propose to designate the ‘‘position-finder.”
It consists of a rectangular plate A, of wood
or other suitable material, one edge a of
which is chamfered and is marked by a cer-
tain fixed point A’, which for convenience is
designated the ‘‘polar point.” This polar
point may be near the mid-length of the edge
a and should be clearly and sharply indicated.
From a swivel-bracket C swings horizontally
an arm B, which carries by means of a ball-
and-socket joint, offering gentle friction, a
branch arm D, the extremity of which is pro-
vided with a pin or pointer E, which for con-
venience is designated the *‘ vectorial point.”
Handles II H are fixed on the upper side of
the plate A for facilitating the movement of
the instrument.

The manner of using my invention is as
follows: It is understood that whenever the
position - finder is applied to the secale the
chamfered edge of the former is to lie along
some line of the latter. The first and last
point of each simple table may be designated
a ‘“‘power-point.”

To find what percentage of nine hundred
and fifty-two is six hundred and forty-eight,
proceed as follows: Apply the position-finder
to the seale so that the polar point shall be
at the power-point which commences the first
table—that is to say, at the upper right-hand
corner of the upper right-hand table—and by
turning the arms B and D adjust the vecto-
rial to “952.” Then carefully lift up the in-
strument, the friction holding the arms set,
and reapply it with the vectorial at *‘648,”
whereupon the polar point will automatically
indieate ‘“68.06-4,” which is the per cent. re-
quired.

The instrument may be applied in other
ways; but this isespecially convenient when
several numbers are to be pereentaged to the
same base, as the same adjustment will then
serve for all cases.

To multiply three hundred and forty-one
by ninety-seven proceed as follows: Apply
theposition-finder,as before,to the polar point
at the top, right, and with the edge a coin-
ciding aceurately with the top line of the up-
per right table, and then turn the arms B D
to adjust the vectorial to ¢“341.” Then care-
fully lift the position-finder and place it with
its polar point at ¢“97.” Taking care to make
the edges coincide with the linein which *¢97”
occurs, the vectorial point will be carried be-
yond the bounds of the first—the upperright-
hand—table and be presented over the lower

left-hand table. On that table thus combined
it will now indicate a little more than ¢ 33.”
A little calculation will show that the ‘33"
indicates thousands. The answer found by
this instrument is a little above thirty-three
thousand. My instrument, in common with
all other forms of slide-rules, gives only ap-
proximations. This isthe approximation at-
tained instantly by the instrument to the
¢¢33077,” which by an elaborate calculation
with figures in the ordinary way will be the
exact answer,

It is believed that these examples are suf-
ficient to illustrate the varied usefulness of
the invention.

I claim as my invention—

1. The table described comprising two or
more logarithmic seales, each divided into
equal parts arranged parallel to form a table,
the right-hand ends of the lines in one of the
simple tables matched against the last pre-
vious left-hand ends of the lines in another
so as to serve in continuity therewith, as here-
in specified.

2. The table described comprising two or
more logarithmic scales, each divided into
equal parts arranged parallel to form a table,
the right-hand ends of the lines in one of the
simple tables matched against the last pre-
vious left-hand ends of the lines in another
so astoserve in continuity therewith, in com-
bination with similar tablesapplied belowand
so as to form a duplication of the simple ta-
bles both laterally and downward, all sub-
stantially as herein specified.

3. A position-finder comprising a plate A,
having an edge o carrying a plainly-marked
point A', a swiveling device C, a stylus or in-
dex-pointer K and a variable connection be-
tween said post and said pointer, adapted to
serve substantially as herein specified.

4. The instrument deseribed eomprising a
substantial plate or base A, having an accu-
rately-finished edge a, having apoint A’ finely
marked thereon, in combination with a turn-
ing device C, the arms B and D connected to-
gether and to-the turning device C by stiffly-
flexible joints, and a pointer K carried on the
second arm, adapted to serve substantially as
herein specified.

Dated this 28th day of Oectober, 1897,

REDMUND NAISH.

Witnesses:
ANGELO FAHIE,
JosErH W ALSH.
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