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To all whom it moay concermn: :
Be it known that I, RuporpH C. SMITH,
citizen of the United States, and a resident of
Yonkers, Westchester county, State of New
York, have invented a new and useful Im-
provement in Caleulating-Scales, of which

the following is a specification.

My invention relates to improvements in
caleulating-scales or slide-rules; by means of
which computations are performed by sliding
a slide and stationary scale, both marked with
proper divisions to represent numbers, as is
well known, into such position that the re-
sult of the computation can be ascertained
by the division-marks.

The object of my invention is to make an
instrumentwhichis portable,light,and cheap,
but at the same time protected against wear
and tear and of great handiness in its use. I
attain these objects by the construction illus-
trated in the accompanying drawings, in
which— ‘

Figurel represents a top view of the scale.
Fig. 21is a side view showing the arrangement
of the different clamps and plates, and Fig. 3
gives the end view. A modification of my
invention isshown in Figs. 4, 5,and 6, showing
an auxiliary sliding units-scale’ and special
guide-clamps,as will be hereinafter described.
In Fig. 7 T show a futther modification of a
duplex scale of novel construction. Fig. 8is
the end view.

Similarlettersrefertosimilar parts through

the several views.

I build the scale ordinarily as shown in |

Fig. 1, which shows a structure where a series
of platesare united by thesliding clampsaaa.
Firstonecover pieceor plateb of flexible trans-
parent material, then underneath this trans-
paventplate a stationary plate containing the
marks of the scale,leaving clearance enough
for the slide to move between these plates b
and c. Sometimes I add another transparent
plate between the slide and the stationary
scale d d. A transparent plate on the back
of the stationary plate protects it against
wear and teare e. All of these plates are

held together by the sliding clamps « a.
These clamps are preferably made of metal,
and slide loosely on the transparent cover
and reach to the edges of the sliding scale.
The ends are cut square, or the clamp is pro-

known scales.

vided with a line w v, 80.a8 to serve as index
by either setting the edge of the elamp or the
mark to fix the figures on the scale. In this
manner the clamps serve to hold the whole
structure together, and as a sliding index to
fix the figures on the scale.

Fig. 4 represents a modification where two
plates f and g, forming an auxiliary, are
clamped to one of the transparent plates.
This plate b serves as a guide when sliding
the auxiliary scales, and its transparency al-
lows areading of the main scale below. Some
of the sliding clamps are with their ends bent
in between the plates ¢ ¢ (see Fig. 6) and keep
the slide in place. Insome cases I prefer to
use this arrangement when it is essential to
keep the slides steady.

Fig. 7 represents a duplex scale hinged to-
gether by means of the sliding clamps. One
rod m m passes for this purpose through all
the loops of the clamps. This arrangement
is of great use, as it combines a multiplicity
of scales in a very portable shape: Any of

‘these slidés may be shifted to serve as index.

The sliding scale as well as the stationary
one may be arranged with any of the well-
Forinstance, if the stationary
scales as well as the sliding scales were
marked with the ordinary scale of inches, we
could add 3 inches to 4 inches by setting 3
inches on slide to 0 inches, or to the begin-
ning of the stationary scale and then read
above 4 inches on the stationary scale the an-

‘swer 7 inches on the slide, as is evident and

often done by mechanies.

In the drawings illustrating my invention
I have shown the scale having the exponent
2 or the upper scale divided with marks that
the lengths 1 2? 15?3, and 1 4% and so on, are
proportional to the logarithms of 2, 3, 4, and
80 on, but of double the length of the corre-
sponding division of the other thrée scales,
an arrangement known since 1624 as the
“ Gunter” seale. If with these divisions of
scales, 10 on the slide is set,.as shown on 8 of
the lower stationary scale, we find under 2°
on the upper stationary scale the solution of
5 (viz., on the upper scale on the slide) equals

10 .
*S—XQ =5,

If many examples of a similar kind are to
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o 592,067

be solved, it is convenient to help the memory
by marking the number 8, by setting the
mark 5 on the sliding clamps or its edge to 8.

To perform at the same time different op-
erations,an auxiliaryscalefg, Figs.4and 5,ar-
ranged with any of the well-known divisions,
is ready to Lo used. It is, as before de-
scribed, attached to the transparent plate b
with a clamp ¢, which allows the slide fand
stationary plate g to slide on the transparent
plate 0, and also an additional independent
motion of the two plates. Also the slide of
the main seale can slide in any position un-
derneath, and all the clamps holding the
structure of the main scales together can be
moved to fix a number used in computation
by sliding these elamps in the proper position.

The system of division of the different
plates is immaterial, as I do not claim any
particular division, aslong as one plate slides
on the other to perform the operation.

I am aware that it has been common to
make slide-rules variously graduated and
marked,of two ormore rigid sections, the main
section having recesses in which the subsidi-
ary sections slide longitudinally; and I am
also aware that it is common to make rules or
scales for engineers by printing the requisite
numbers and graduations and marks upon
slips of paper or pasteboard.

The ordinary slide-rules of rigid material
arcobjectionable because they are heavy. It
is impossible to superpose a number of slides
one upon theothers. Theyare rigid and ecan-
not well be applied to curved surfaces, and
both the rigid and flexible rules are objec-
tionable because when carried in the pocket
they are apt to become soiled, sothat it is ex-
tremely difficult to decipher the fine gradu-
ated lines constituting the importantfeatures
of their construction.

Itwill beseen that the construction of rules
constituting the subject of this application is
not open to the objections to the slide-rules
heretofore made. Inasmuch asall of the sec-
tions are of thin flexible material, the rule
can be applied to curved surfaces as well as
to flat surfaces, and, what:is more, the sliding
rule can thus be applied, while the sliding
rules heretofore made have invariably been
rigid. Again, whether the rule is rigid o

flexible, the transparent surface strips serve
to protect the graduated face of the rule from

dirt and wear, so that the operative condition
of the articleis preserved.  Again, by means
of the clamps sliding upon the graduated
Taces, T am not only able to hold the super-
posed pieces together, but I am also able to
slide these clamps to differvent positions in re-
spect to the graduations, so as to serve as
marks or starting-points or division-points
as may be required. When a more compli-
cated structure is required, where there must
be a number of sliding strips connected with
each otlher, the said slides may be jointed to-
gether, as before deseribed, and at the same
time may slide back and forth, conflining the
different portions or strips one to the other
and at the same time serving toe mark a di-
vision or starting point upon the rule.

What I elaim, and desire to secure by Lel-
ters Patent, ig—

1. A rule having a main graduated body,
one or more scales sliding thercon, {lexible
transparent pieces extending over the other
parts, and clamps holding all the parts to-
gether and also sliding on the transpavent
covers, substantially as described.

2. Arule having amain graduated flexible
body, one or more flexiblesealessliding there-
on, flexible transparent picces extending over
the other parts, and clamps holding all the
parts together and also sliding on the trans-
parent covers, substantially as described.

3. A rule having a main body, one or more
scales sliding thereon, flexible transpavent
pieces extending over the othier parts, slid-
ing clamps holding all the parts together and
an auxiliary scale having one part sliding in
respect to the other, and a clamp holding the
auxiliary seale to one of the flexible picees,
substantially as described.

4. A scale consisting of separate sevies of
graduated parts, each with transparent flexi-
ble covers, and clamps sliding theveon, the
said clamps of different series jointed to-
gether but adapted to-slide independently,
substantially as described.

In testimony that I claim the foregoing as
my invention I have signed my name, in pros-
ence of two witnesses, this 15th day of eb-
ruary, 1897.

RUDOLYIT C. SMITILL
Witnesses:
T P, MeGLyns,
V. I, ITasTriDr.
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