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UNITED STATES
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WALTER HART, OF EAST ORANGE, NEW JERSLY.
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To all whom it may concerm:

Be it known that I, WALTER HART, of
Last Orange, Essex county, and State of New
Jersey, have invented certain new and useful
Improvements in Sliding Scales, of which the
following is a fuall, clear, and exact deserip-
tion, reference being had to the accompany-
ing drawings.

This invention relates to what are known as
‘“ engineers’ sliding rules.”” The constraction
of these rules and the method of employing
them are well understood in the arts to which
they apply; but their most common form isas
follows: Upon any straight and flat piece of
wood or like sunitable material is laid off the
logarithmic scale subdivided decimally, and
upon another piece of wood is laid off the same
scale in the same manner, this second piece or
member of the rule being movably secured to
the first member, so that the separate scales
are near each other and any part of either
scale can be applied to any part of the other—
that is, the scales have a parallel adjustment
relative to each other. It will be understood
that the graduation of these logarithmic
seales is such that when a given number on
one seale is made to coincide with a given
number on the other the product or some
other function of the two members is obtained
by inspeetion. Thus, since all questions are
reducible to proportions, the general rule for
using the jnstrument may be stated as follows:
The first term (or first antecedent) of the pro-
portion will be found on the sliding member
of the rule and placed opposite the second
term (or first consequent) read from the fixed
member of the rule, when the third term, (or
second antecedent,) which is to be found on the
sliding member, will be in line with the fourth
term (or second consequent) read from the
fixed member.

It will now be plain that a great many prob-
lems will oceur requiring such an adjustment
of the movable member of the rule as would
bring the second antecedent beyond therange
of the fixed scale. In order to provide for

such readings it has been customary to repeat
the scale upon the separate members of the
rale and to continue through such second
scales the subdivisions of the first scales, as-
signing to these subdivisions a value corre-

sponding to such extension. By this means
a direet reading ean only be had for numbers
increased by tenfold over those on the first
half of the scales. When, however, a direct
reading is desired for numbers greater than
are given by the scales thas repeated, still far-
ther repetitions of the seales must be resorted
to; or, as is often done, the valuation of the
divisious of the two divisionally-duplicated
scales are mentally inereased sufficiently to
ineclude the terms of the problem. Both such
methods of extension are very objectionable
when problems having large or fractional
termg are to be solved. To repeat the scales
many times would produce an unwieldy and
inconvenient instrument, while to mentally
carry values for the divisions assumed for the
purposes of the problem is both difficult and
a possible source of error that it is desirable
to obviate so far as possible.

Iy invention, therefore, has for its object
to provide a sliding rule having its two mem-
bers constructed so as to be endless, or so that
the duplicate scales of either of its members
shall be continuous from the first scale to the
second and from the end of the second baclk
upon the first.

The invention consists of two concentric
disks movablysecured together with their faces
in substantially the same plane and having
motion relatively about their common eenter,
each half of each disk being filied with an in-
seribed logarithmic seale, the scales of either
disk being subdivided and numbered in exact
accordance with those of the other disk.

The invention also consists in cne or more
additional scales arranged in plane and con-
centrie with and having general divisions cor-
responding to each of the first-named or basic
scales, whereby the operative rauge of the
basie scales is graphically instead of mentally
extended.

Referring to the drawings, Figure 1 is a full
or plan view of a sliding rule embodying my
improvements, and Fig. 2is an enlarged eross-
section of the same.

The letters A and I represent, respectively,
an outer and an inner disk,of any material suit-
able to receive the numbers and lines forming
the logarithmic seales. These disks are of
about the same width, and are concentrieally
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secured together in such manner that either is
movable about its center independently of the
other. This relation of the disks may be se-
cured by various different constructions. The
construction here shown counsists of securing
the outer disk upon the periphery of the in-
ner disk and in the same plane by the pinsC,
which are fixed in the outer disk and project
into a circumferential groove, D, in theinner
disk. This permits the two disks to be freely
nmoved one upon the other, while at the same
time maintaining their proper relative rela-
tion, Preferably, and particalarly for the
convenience of handling the rule, the inner
disk is provided with the common center, I,

and radial parts I, the whole being supported:

on bosses G. The interior parts of this disk
may,however, be otherwise shaped or filled in.
Upon the common line, H,between the disks,
is laid off the logarithmie scale of units, this
scale occupying exactly one-half of this circle,
and its subdivisions for the two disks being
expressed by the radial line, so that the scales
of the two disks have the same independent
value. TUpon the other halves of the disksare
duplicated the same scales,so far as extentand
divisions are concerned; but their expressed
value is tenfold that of the divisions of the first
scale—that is, the first logarithmic scale for
both or either disk represents units and the
second tens. Parallel tothese basic scalesare
lines I and K, upon the first of which are writ-
ten the divisions that would represent the
third and fourth extensions of the first scales—
that is,hundreds for the first halves of the disks
and thousands for the second halves. So,also,
in accordance with the rules governing such
extension of the basie scales, the lines K
will be mumbered with tens of thousands
and hundreds of thousands. It will now
be plain that the simple prolongation of
the radial lines of the basic scales will pro-
duce the proper divisions of all the other
scales, so that the subdivisions of the tens-of-
thousands scale may be used as readily as the
tens-scale, and that by a'scale extended no far-
ther than that shown by the drawings values
can beread directly therefrom from one to one
million. This obviously includes the range of
all ordinary computations, though, of eourse,
higher values could easily be represented upon
the disks; or such values may be mentally as-

signed to those already inscribed thereon in

the manner common to the use of the ordinary
slide-rule. By thisconstruction it will be seen
that the slide-rule is made in effect an endless
instrument and without limitation in its range
of calculation. Furthermore, the instrument
is very compact, and its circular construetion
facilitates the placing of the separate parts
and thereadyreading of the sought-for values,
so that computations therewith are much more
rapidly made than with the ordinary straight
rale or any of ifs modifications.

It is an important feature of this instrument
that the units or basic scales, together with
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one or more extensions thereof, fill the disks
circularly, as also that the scales of the sepa-
rate disks be alike and be located in substan-
tially the same plane, or so that they are both
visible to the operator throughout their whole
extent, for by such arrangement of the scales
the following advantage over any present form
of sliding scale is secured: The commercial
purposes that this instrument is especially
adapted to consists in solving problems, groups

-or classes of which are based upon a common

first antecedent and first consequent, or upon
some other value or ratio that for a number
of cases is the same. When this is so, the in-

strument; need be set to the proper ratio but
ouce, and from it may be then directly read
all the results depending upon such common
ratio. This is true in cases involving square,
cubic, and other values by involution as well
as values of proportion. The problems of
trade, insurance, statisties, &c., can therefore
be much more rapidly and conveniently solved
than by any of the present forms of sliding
scales.

I have described my invention as embodied
in a scale in which each disk has a unit-scale
and one extension thereof, as this form, it is
believed, will be the most common; but I do
not confine myself to this precise arrangement
as the disks may be divided into three or any
other number of equal parts, each of which
can be inscribed with some part or the whole
of the logarithmic scale, in aceordance with
the method explained.

I am aware that various modifications have
been made that involve a cireular arrangement
of the logarithmic seale or scales; but none of
these do I claim, as they, so far as known to
me, do not involve the principleof my inven-
tion. Thus thelogarithmicscaleshave been ex-
tended or duplicated upon the curved surface
of a cylinder tarning at right angles and slid-
ing parallel to one or more otherscales. This
instrument is necessarily cumbersome and
costly, and only a portion of the gradunated
parts thereof are before the operator at any
one time, and it must be set for each problem.
The relative arrangement of the fixed and
movable scales is radially different from that
of the present invention, in that there is no
possibility for eontinuous reading, as in the
latter form. So, too, logarithmic scales have
been variously inseribed upon disks arranged
to revolve within a surrounding frame bear-
ing the other scales or expr essed values, or
beneath movable radial cords or scales, and
only adapted to computations of problems of
a certain kind, such as the measurement of
lumber or crxam, or for chemists’ use, &c.; but
all these scales are especially adapted to’ spe-
cific use, and cannot be used for general or
miscellaneous calculations, particularly as the
scales of the movable and fixed parts are usu-
ally arranged with different divisions or val-
ues, and their entire circumferences are filled
with differing scales usually extended to only
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include the longest probable calculations of a
class, and in no case consist of duplicate scales
marked and arranged as in the present case.

‘What is claimed as new is—

1. In a slide-rule, the ‘combination of two
concentrically-connected and independently-
movable disks arranged in the same plane, a
circle on each disk being filled with a loga-
rithmic units-scale and one or more extensions
thereof of regularly - inereasing numerical
value, the scales of the separate disks having
the same relative divisional values, substan-
tially as and for the purpose set forth.

2. In a slide-rule, the combination of two
coneentrically-connected and independently-

movable disks arranged in the same plane, a
circle on each disk being filled with a loga-
rithmic units-scale and one or more extensions
thereof of regularly - increasing numerical
value, and one or more circles arranged con-
centric to the cirele of the uniis-seale and its
extension and similarly divided and of pro-
portionately-increasing values, the scales of
the separate disks having the same relative
divisional values, substantially as and for the
purpose seb forth.
WALTER HART.
‘Witnesses:
Ropr. F. GAYLORD,
Fravx B. MurpHY.
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