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This invention relates to a slide rule and has for an
object the provision of a cylindrical type of slide rule
which shall have a scale thereon greater in length and
more finely subdivided than linear slide rules, thus ob-
taining greater accuracy and simpler operation thereof.

A more specific object of the invention is to provide a =

slide rule embodying a cylindrical member carrying a
helical scale and a pair of suitable indices for making
calcnlations together with improved means for retaining
the scale and the indices in set positions with respect
to each other without liability of error due to slippage.

Another object of my invention is to provide a slide
rule of the character designated in which the portion of
the cvlindrical member carrying the scale is out of sliding
contact with the other parts of the rule, thus preventing
abrasion of the scale.

Another object of my invention is to provide a slide
rule of the character designated in which the entire cylin-
der carrying the scale telescopes within an outer cylinder
whereby the scale is protected against damage when not
in use.

A further object of my invention is to provide a slide
rule of the character designated in which the inner ¢ylinder
carrying the scale is adapted to operate within an outer
cylinder with a portion of the scale hidden, thereby per-
mitting the use of an opaque outer cylinder.

A still further object of my invention is to provide a
slide rule of the character designated which shall be simple
of coustruction, economical of manufaucture and one
which readily lends itself to mass production.

As is well known in the art to which my invention re-
lates, the quality of the scale legibility is incompatible
with the requirement of a good sliding fit due to the fact
that the nature of the surface of the scale does not pro-
vide proper frictional engagement between the parts.

Also, the quality of the sliding fit of a slide rule varies

with weather conditions, causing annoyance by uninten-
tional movement. - Furthermore, the scale of the usnal
linear slide rule is too short for the accuracy required
for many calculations, such as the ordinary analytical
calculations of a chemist. A linear slide rule having the
accuracy required by such calculations would be incon-
veniently long.

Heretofore difficulties have been encountered in the
constructicn of cylindrical slide rules due to the fact that
the operations thereof have depended upon a transparent
outer cylinder. If the outer cylinder is formed of glass,
it is fragile and broken easily, thus making the same un-
suitable for carrying in a pocket or the like. Plastic
materials do not make a satisfactory index cylinder for
the reason that they are too soft and scratch easily.

To overcome the above and other difficulties I have
devised a cylindrical slide rule embodying an outer cyl-
inder which may be formed of an opaque material and an
inner cylinder adapted to telescope within one end of
the outer cylinder. The innermost portion of the inner
cylinder is of a diameter to engage frictionally the inner
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walls of the outer cylinder. The outermost portion of
the inner cylinder is smaller in diameter than the interior
diameter of the outer cyinder and surrounding the ocuter-
most portion is a helical scale. Two indices are provided
on the outer cylinder, one being movable and the other
fixed. :

A slide rule embodying features of my invention is
illustrated on the accompanying drawings forming a part
of this application in which: -

Fig. 1 is an elevational view of the: slide rule; and,

Fig. 2 is a sectional view thereof taken generally along
the line II—II of Fig. 1.

Referring. now to the drawings for a better under-
standing of 'my invention, I show an outer cylindrical
member 10, Telescoping within one end of the cylindrical
member 19 is an inner cylinder 11. The inner cylinder
11 is provided with an innermost portion 12 of a diameter
to engage frictionally the interior surface of the outer
cylinder 10 and an outermost portion 13 which is reduced
in diameter and comprises substantially hailf the length
of the cylinder 11. Wound about the outermost portion
13 of the inner cylinder is a helical scale 14. The diam-
eter of the portion 13 is reduced to prevent sliding con-
tact between the scale 14 and the inner surface of the
cuter cylinder 10, thereby preventing abrasion of the

* scale as the inner and outer cylinders are moved relative
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to each other.

Secured to the outer end of the inner cylinder 11 by
any suitable means is a milled hand grip member 16 for
moving the inner cylinder 11 with respect to the outer
cylinder 10 which is held in the hand of the operator.
The outer cylinder 10 thus forms a handle for the slide
rule. An index mark 17 is provided at the end of the
outer cylinder 10 adjacent the scale 14. The index mark
17 does not move relative to the outer cylinder 18 thereby
forming an independent index, the scale setting of which
can only be changed by moving the inner cylinder 11
carrying the scale 14.

Mounted for sliding movement on the outer cylindeér 10
is a sleeve member i8 having an elongated pointer 19
projecting therefrom -and extending substantially parailel
to the longitudinal axis of ‘the c¢ylinders 10 and 11. An
index mark 21 is provided at the outer end of the pointer
19 which forms a dependent indsx overlying the scale

- 14, The pointer 19 is preferably formed of a transparent
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material or a relatively small stiff wire so that it will not
obstruct the view of the underlying scale 14. The index
mark 21 is adapted to be moved relative to the index
mark 17, and is held in any set position by the frictional
engagement between the sleeve member 18 and the outer
cylinder 19, The index mark 17 and the helical scale 14
are held firmly in any set position relative to each other
without liability of slippage by the frictional engagement
of the innermost portion 12 of the inner cylinder and the
inner surface of the outer cylinder 18. Movement of the
independent index 17 relative to the scale 14 entails the
identical movement of the dependent index 21 without
the liability of slippage.

There is no abrasion of the helical scale 14 as the inner
cylinder 11 is moved relative to the outer cylinder 10 due
to the fact that there is no contact between the scale and
the outer cylinder 10. The helical scale 14 is protected
further from abrasicn in that it is completely out of con-
tact with the fingers of the operator. When the apparatus
is not in use, the inner cylinder 11 is telescoped within
the outer cylinder 10 thus protecting the entire inner
cylinder from accidental damage.

From the foregoing description the operation of my
improved slide rule will be readily understood. By em-
ploying the usual “C” and “D” scales of the logarithmic
type on the rule, multiplication and division are possible,
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singly or consecutively. To multiply: The multiplicand
is set beneath the index mark 17, the index mark 21 is
moved to “1” by moving the sleeve 18 along the outer
cylinder 19, the multiplier is then brought under the index
mark 21 and the product is read under the index mark
17.° Ii the answer is off the scale 14, the other “1” on the
scale is . moved under the index mark 21 and the product
is read beneath the index mark 17:

To divide: The-dividend is set beneath the index mark
17, the index mark 21 is moved to the divisor by moving
ihe sleeve member 18 along the outer cylinder 18 (if the
divisor is not visable, the index mark 21 is moved to “1”
and the other “1” is brought under index mark 21, the
index mark 21 is then moved to divisor), “1” is brought
under index mark 21 and the quotient is read at the index
mark 17.

From the foregoing it will be seen that I have devised
an improved cylindrical slide rule which is simple of con-
struction and operation. By providing an inner scale
cylinder which projects from only one end of the outer
cylinder, and one which is provided with a slightly greater
diameter at the innermost end thereof, the desired fric-

- tional contact between the moving parts, is obtained with-
out abrasion of the scale. ~Also, by providing a cylindri-
cal slide rule in which the outer cylinder may be formed
by an opaque material, the same may be constructed of
relatively strong materials, thus adapting the slide rule
for carrying in pockets or the like. Furthermore, by
providing a slide rule which is not dependent upon a
transparent material for the operation thereof, there is
no chance of the slide rule becoming inoperable due to
a scratched outer surface. 7

While I have described only the “C” and “D” logarith-
mic scales as being employed on my slide rule, it will
be apparent to those skilled in the art that many other
slide rule scales may be employed.

While I have shown my invention in but one form, it
will be obvious to those skilled in the art that it is not
so limited, but is susceptible of various changes and modi-
fications  without departing from. the spirit thereof, and
I desire, therefore, that only such limitations shall be
placed thereupon as are specifically set forth in the ap-
pended claims.

What ¥ claim is:

1. A slide rule comprising an outer cylinder, an inner
cylinder iclescoping within one end of said outer cylin-
der with a portion adjacent the inner end of the inner
cylinder slidably engaging the inner surface of said outer
cylinder, a helical scale surrounding a circumferential
portion adjacent the other end of said inner cylinder, the
outside diameter of said circumferéntial portion of the
inner cylinder carrying the helical scale being reduced
in diameter to prevent contact between said scale and
said outer cylinder, an index at the end of said outer
cylinder adjacent said scale, and a movable index mem-
ber engaging said outer cylinder with a sliding fit and
projecting over said scale.
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2. A slide rule comprising an outer cylinder, an inner
cylinder telescoping within one end of said outer cylin-
der with a portion adjacent the inner end of the inner
cylinder engaging the inner surface of said outer cylinder
with a sliding fit, a helical scale surrounding a circum-
ferential portion adjacent the other end of said inner
cylinder, the outside diameter of said circumferential por-
tion of the inner cylinder carrying the helical scale being
smaller than the inside diameter of .said outer cylinder
to prevent contact between said scale and said outer cyl-
inder, an index at the end of said outer cylinder adjacent
said scale, a sleeve member surrounding said outer cylin-
der with a sliding fit, and an elongated pointer carried by
said sleeve member and projecting over said scale to form
a second index.

3. A slide rule as defined in claim 2 in which the elon-
gated pointer is formed of a material which serves the
purpose of an index without materially obstructing the
view of the underlying scale.

4. A slide rule comprising an outer cylinder, an inner
cylinder telescoping within one end of said outer cylinder
with a portion adjacent the inner end of the inner cylin-
der engaging the inuer surface of said outer cylinder with
a sliding fit, a helical scale wound on a circumferential
portion adjacent the other end of said inner cylinder, the
outside diameter of said circumferential portion of the
inner cylinder carrying the helical scale being smaller
than the inside diameter of said outer cylinder to prevent
contact between said scale and said outer cylinder, a hand
grip member at said other end of the inner cylinder, an
index member at the end of said outer cylinder adjacent
said scale, and a movable index member engaging said
outer cylinder with a sliding fit and projecting over said
scale.

5. A slide rule comprising an outer cylinder, an inner
cylinder telescoping within one end of said outer cylinder
with - substantially the inner half thereof engaging the
inner surface of said outer cylinder with a sliding fit, a
helical scale wound on substantially the outer half of
said inner cylinder, said outer half of the inner cylinder
being reduced in diameter to prevent contact between
said scale and said outer cylinder, an index at the end
of said outer cylinder adjacent said scale, and a movable
index member engaging said outer cylinder with a sliding
fit and projecting over said scale.
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