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ABSTRACT: A conversion.device adapted to be easily and
automatically set to perform conversions, simply by inserting a
pointed object through an appropriate one of a number of in-
dexing apertures in one member and slidably movably adjust-
ing that member relative to another until the pointed object
seats within a setting aperture or slot in the second one of the
two members. Conversions then are made simply by reference
to calibrated scales on the two members.
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MECHANICAL CONVERSION DEVICE

This invention relates to improved devices for performing
mathematical conversions such as, for example, converting
fractions, in inches to centimeters, kilometers to statute or
nautical mjles,and the like. '

The most common method of performing conversions is to
refer to a table which indicates a conversion factor and then
multiply or divide the number to be converted by this conver-
sion factor. For example, to convert inches to centimeters, it
can be determined from a conversion table that the number of
inches is to be multiplied by 2.54 to convert the same to cen-
timeters,

It is well-known that a slide rule can be used for making
these mathematical conversions, simply by, for example, alin-
ing the index of the C scale with the graduation on the D scale
corresponding to the conversion factor to be used. For exam-
ple, to convert inches to centimeters, the index of the C scale
is alined with the groduation corresponding to the conversion
factor of 2.54 on the D scale. Once this is done, the hairline of
the cursor is alined with the graduation on the C scale cor-
responding to the number of inches to be converted to cen-
timeters and the corresponding value, in centimeters, is read
on the D scale under the same hairline. Accordingly, this
method of performing the conversions is, in essence, no dif-
ferent than that described above except that a slide rule is
used rather than a pencil and paper. Furthermore, before this
method can be used, the proper conversion factor must be
determined. Accordingly, while this latter method is much
quicker, it still suffers the disadvantage that the conversion
factor must be known before any conversions can be made.

There are several mechanical devices available for perform-
ing conversions, which are of a slide rule type construction
and which have indicia on them which is related to one or
more graduated scales on them. By alining the indicia with the
graduated scales in an appropriate fashion, the conversion can
be made. Most, if not all, of these devices, however, require
resetting of the device each time another conversion is to be
made. For example, to convert 7 inches and 8 inches to cen-
timeters, two settings are necessary.

It is an object of the present invention to provide improved
devices for performing mathematical conversions.

Another object is to provide improved devices for perform-
ing mathematical conversions which are simple in construc-
tion and which are easily and quickly used to perform such
conversions.

Still another object is to provide improved devices for per-
forming mathematical conversions which are constructed in a
fashion such that any two factors can be converted, one to
another, after an initial setting is made, without the necessity
of resetting the device each time a numerically different factor
is to be converted, i.e., for example, any number of inches can
be converted to centimeters after an initial setting is made
without the necessity of resetting the device each time.

A still further object is to provide improved devices for per-
forming’ mathematical conversions constructed in a fashion
which eliminates the necessity of first determining the conver-
sion factor to be applied. In this respect, it is contemplated
that the device include various different indices which can be
eusily and quickly alined to, for example, convert inches to
centimeters, kilometers to statute or nautical miles, or statute
miles to nautical miles.

A still further object is to provide improved devices for per-
forming mathematical conversions of the above type which
can be of a linear of or a circular slide-rule-like construction.

Still another object is to provide improved devices for per-
forming mathematical conversions of the above type which
can be easily and quickly initially set up to perform a conver-
sion by means of a pointed instrument such as a ball-point pen
or pencil.

Other objects of the invention will in part be obvious and
will in part appear hereinafter.

The above objects are accomplished by means of a conver-
sion device which includes, generally, two members which are
disposed one atop the other in a fashion such that they are
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of these two members has a calibrated scale on it which is
operatively related to the scale on the other one of them and
which corresponds to the C or D scale formed on most slide
rules. One of the two members has a number of indexing aper-
tures in it, each of which is appropriately labeled and cor-
responds to or represents a particular conversion factor. The
other one of the two members has a setting aperture or slot in
it which is operatively relate related to these indexing aper-
tures in a fashion such that the conversion device can be easily
and quickly automatically set to perform conversions without
first determining the particular conversion factor to be used,
simply by extending a pointed object such as the point or tip of
a ball-point pen through an appropriate one of the indexing
apertures and slidably movably adjusting the one member
relative to the other until the pointed object seats within the
setting aperture or slot. Conversions then are made simply by
reference to the calibrated scales on the two members. Ac-
cording to another embodiment, one of the two members has
a single indexing aperture in-it, and the other member has a
number of setting apertures in it which are appropriately
labeled and correspond to or represent a particular conversion
factor.

The invention accordingly comprises an article of manufac-
ture possessing the features, properties, and the relation of
elements which will be exemplified in the article hereinafter
described, and the scope of the invention will be indicated in
the claims.

For a fuller understanding of the nature and objects of the
invention, reference should be had to the following detailed
description taken in connection with the accompanying
drawings in which: :

FIG. 1 is an exploded perspective view of a conversion
device exemplary of the invention wherein the top member
thereof has a number of indexing apertures in it and the bot-
tom member thereof has a single setting aperture;

FIG. 2 is an exploded perspective view of another conver-
sion device exemplary of the invention wherein the top
member thereof has a single indexing aperture in it and the
bottom member thereof has a number of setting apertures in
it;

FIG. 3 is an exploded perspective view of a conversion
device exemplary of the invention wherein the top member
thereof has a number of indexing apertures in it and the bot-
tom member thereof has a single setting slot in it; and

FIG. 4 is a perspective view generally illustrating the
manner in which the conversion device is manipulated to ini-
tially set the same to perform a conversion.

Similar reference characters refer to
throughout the several views of the drawings.

Referring now to the drawings, in FIG. 1 there is shown a
conversion device 10 including a base disk 11 and a top disk
12 which is concentrically and rotatably affixed atop the base
disk 11, by means of fastener means such as the studded
fastener 14 extended through apertures 15 and 16 formed in
the base disk 11 and top disk 12, respectively.

The base disk 11 has a calibrated scale 18 circumferentially
provided on it adjacent its peripheral edge, which scale 18
corresponds to the C or D scale provided on an ordinary linear
or circular slide rule. The scale 18 has an index 19 and a
setting aperture 29 is formed in the base disk 11, in alinement
with the index 19. This setting aperture 20 is spaced inwardly
from the peripheral edge of the base disk 11 a sufficient
distance so that it is concealed by the top disk 12 when the
latter is affixed atop the base disk 11.

The top disk 12 has a calibrated scale 22 circumferentially
provided on it adjacent its peripheral edge. This scale 22
likewise can be a C or D scale of the type normally provided
on an ordinary linear or circular slide rule. Furthermore, as
explained more fully below, the calibrated scales 18 and 22 on
the buse disk 11 and top disk 12 are correspondingly
calibrated and are cooperatively positioned with respect to
one another in a fashion such as to permit mathematical con-
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versions to be made, in the manner described fully below. The
top disk 12 also has a number of indexing apertures 2427
formed in it, which indexing apertures are spaced from its
peripheral edge so that they are each aligned with the setting
aperture 20 formed in the base disk 117 Only four indexing
apertures are illustrated for the purpose of explaining the
structure and operation of the conversion device 18, however,
additional indexing apertures can be provided, if desired.

Each of these indexing apertures 24—27 are positioned
with respect to the calibrations of the scale 22 in a fashion
such as to correspond to a predetermined conversion factor.
For example, the indexing aperture 24 is alined with the
calibration corresponding to 2.54 of the calibrated scale 22
and is appropriately labeled IN/CM which, of course, is the
abbreviation for inches and centimeters, respectively. The in-
dexing aperture 27 is alined with the graduations on the scale
22 corresponding to 86.9 and is appropriately labeled
STAT/NAUT which, of course, is the abbreviation for statute
and nautical, respectively. Accordingly, the indexing aper-
tures 24 and 27 are used for converting inches to centimeters
and statute miles to nautical miles, respectively, while the in-
dexing apertures 25 and 26 each are appropriately labeled and
are used to convert kilometers to nautical miles and kilome-
ters to statute miles, respectively.

The manner in which the conversion device 10 is used to
make a mathematical conversion is illustrated in FIG. 4. It can
there be seen that a pointed object or instrument such as the
point or tip of a ball-point pen 29 or the like is inserted in one
of the indexing apertures 24—27. In the illustrated case, the
tip of the ball-point pen 29 is inserted in the indexing aperture
24, for converting inches to centimeters. After inserting the
tip of the ball-point pen 29 into the indexing aperture 24, the
top disk 12 is rotatably adjusted in a clockwise or counter-
clockwise direction with respect to the base disk- 11, until the
tip of the ball-point pen 29 seats within the setting aperture 20
(FIG. 1) formed in the base disk 11. Now, any value in inches
can be converted to centimeters by locating the value on the
scale 18 on the base disk 11 corresponding to the number of
inches to be converted to centimeters and then reading the
value, in centimeters, on the scale 22 on the top disk 12. If still
another different numerical value of inches is to be converted
to centimeters, this can be accomplished in the same manner,
without the necessity of resetting the conversion device 10. In
other words, once the conversion device 10 is indexed or set
to convert inches to centimeters, any value in inches can be
converted to centimeters without resetting the conversion
device. Furthermore, it is not necessary to first determine the
conversion factor to be applied to convert inches to centime-
ters. The party using the conversion device 10 only need insert
the point or tip of any pointed object within the indexing aper-
ture 24 appropriately labeled INCHES/CENTIMETERS and
rotatably adjusting the top disk 12 with respect to the base
disk 11 until the tip of the pointed object seats within the
setting aperture 20, to easily and quickly automatically set the
conversion device for the indicated type of conversion.
Similarly, if it is desired to convert kilometers to nautical
miles, the tip of a pointed object is inserted within the indexing
aperture 25 and the top disk 12 rotated with respect to the
base disk 11, again until the tip of the pointed object seats
within the setting aperture 20. At this time, the conversion

device is set for converting kilometers to nautical miles and |

any number of kilometers can be easily and quickly converted
to nautical miles simply by locating the appropriate indicia on
the scales 18 and 22.

In FIG. 2, there is illustrated another conversion device 30
constructed in accordance with a second embodiment of the
invention. In this case, the conversion device 30 has a base
disk 31 and a top disk 32 which is rotatably and concentrically
affixed atop the base disk 31 by means of fastener means, such
as the studded fastener 33. The base disk 31 and the top disk
32 each have calibrated scales 37 and 43 provided on them,
respectively, which scales also are C or D scales generally
found on an ordinary slide rule.
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The principal difference between the conversion device 10
and the conversion device 39 is that in the case of the latter its
base disc 31 has a number of setting apertures 38§—41 formed
in it which setting apertures are positioned and correspond to
the indexing apertures 24—27, respectively, formed on the
top disk 12 of the conversion device 10. Also, the top disk 32
in this case has a single indexing aperture 42 provided in it, in
alinement with the index 44 of the calibrated scale 43 formed
on it. Accordingly, it can therefore be seen that, in essence,
the roles of the indexing apertures 24—27 and the setting
aperture 20 are reversed on the conversion device 30.

The conversion device 30 is used in generally the same
manner as the conversion device 19, in that to set the conver-
sion device 30 to perform a particular conversion, the tip of a
pointed object is inserted within the indexing aperture 42 in
the top disk 32 and the latter rotated with respect to the base
disk 31 until the tip of the pointed object drops in one of the
setting apertures 38—41 corresponding to the particular type
of conversion to be performed. That is, if it is desired to con-
vert from kilometers to nautical miles, the tip of the pointed
object is inserted within the indexing aperture 42 and the top
disk 32 rotated until the tip of the pointed object seats within
the setting aperture 39 in the base disk 31. Thereafter, conver-
sions are performed in the same manner as described above
with respect to the conversion device 19, by referring to the
scales 37 and 43 on the base disk 31 and the top disk 32,
respectively.

While both the conversion devices 10 and 36 are equally ef-
ficient in performing conversions in the above-described
fashion. the construction of the conversion device 10 is
slightly preferable over that of the conversion device 30. This
is due to the fact that it is slightly easier to change the conver-
sion factors with the conversion device 10 since the tip of the
pointed object used to rotate the top disk 12 with respect to
the base disk 11 will not seat within the setting aperture 20
and interfere with the rotation of the top disk 12. For example,
if the conversion device 10 is set to convert inches to centime-
ters, and it is desired to reset the same to convert from statute
miles to nautical miles, the tip of the pointed object when in-
serted within the indexing aperture 27 will engage the top sur-
face of the base disk 11. The top disk 12 therefore can be easi-
ly rotated with respect to the base disk 11, until the tip of the
pointed object seats within the setting aperture 20. In the case
of the conversion device 30, when the tip of the pointed object
is inserted within the indexing aperture 42, it may be noted
that the tip of the pointed object also will seat within the one
of the setting apertures 38—41 corresponding to the position
in which the conversion device was last set. In order to freely
rotate the top disk 32 with respect to the base disk 31, it may
be necessary to rotate the top disk 32 with the thumb until the
tip of the pointed object is freed from the setting aperture.
This is easily accomplished, hence this slight inconvenience
does not overshadow the other advantages of the conversion
device 30.

In FIG. 3, there is illustrated still another conversion device
50 including a base disk 51 and a top disk 52 which is
rotatably and concentrically affixed atop the base disk §1, by
means of fastener means such as the studded fastener 53.

The conversion device 50 is substantially like the conver-
sion device 10, however, the setting aperture 20 of the conver-
sion device 10 is replaced by an elongated radially extending
setting slot 58. The advantages of using the setting slot 58 is
that it permits the position of the indexing apertures 61—64 to
be staggered so that each of them is radially positioned a dif-
ferent distance from the center axis of the top disk 52, as illus-
trated. Also, this arrangement permits numerous additional
different conversion factors or indexing apertures to be pro-
vided in the top disk 52, so that the value of the conversion
device is enhanced because of the greater number of conver-
sions which can be easily and quickly automatically set and
performed on it. )

Most navigational computers such as the navigational com-
puter disclosed in U.S. Pat. 3,131,858 have a circular slide-
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rule-type computer provided with it. In such cases, it is obvi-
ous that these types of computers can be easily modified to
provide a conversion device of the above-described type so
that numerous ones of the conversion factors which normally
have to be performed during the course of a flight in order to
determine the solution to a particular air navigational problem
can be easily and quickly performed. Accordingly, it is ap-
parent that the disclosed method of constructing a conversion
device is not limited to the construction as described, but can
be easily and readily adapted to many existing designs.
Furthermore, while each of the conversion devices 1€, 30 and
50 are of a circular slide-rule-type construction, it is readily
apparent that each of these devices could be constructed in
the form of a linear slide-rule-type device. .

Accordingly, it can be seen from the above description of
the conversion devices 10, 30 and 50 that mathematical con-
versions can be easily and quickly automatically set up and
performed. Furthermore, it is not necessary to first determine
the particular conversion factor to be applied to a particular
problem. It is only necessary to insert the tip of a pointed ob-
ject within the appropriate one of the indexing apertures
formed in the top or bottom disk of the conversion devices.
Further still, once the initial setting is made, any number of
conversions can be made without the necessity of resetting the
device each time a numerically different factor is to be con-
verted.

It will thus be seen that the objects set forth above, among
those made apparent from the preceding description, are effi-
ciently attained and, since certain changes may made in the
above article without departing from the scope of the inven-
tion, it is intended that all matter contained in the above
description or shown in the accompanying drawings shall be
interpreted as illustrative and not in a limiting sense.

It is also to be understood that the following claims are in-
tended to cover all of the generic and specific features of the
invention herein described, and all statements of the scope of
the invention, which, as a matter of language, might be said to
fall therebetween.

I claim:

1. A conversion device for performing mathematical con-
versions comprising two members which are disposed atop
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one another and which are adjustably positionable with
respect to one another, a calibrated logarithmic scale on each
of said two members at least one indexing aperture in one of
said members which is positioned with the logarithmic scale
on said one member and which is adapted to receive the tip of
a pointed object, at least one setting aperture in the other one
of said members positioned to receive the tip of the pointed
object when the latter is extended through said indexing aper-
ture and said indexing aperture is alined with said setting aper-
ture, and conversion factor indicia on one of said members as-
sociated with an appropriate one of said indexing or setting
apertures corresponding to the conversion for which said con-
version device is set up to perform when said indexing aper-
ture and said setting aperture are aligned said indexing aper-
ture further being positioned with the scale on said one
member so that any numerically different conversions can be
made without the necessity of resetting said conversion
device.

2. The conversion device of claim 1 wherein said one
member has a plurality of indexing apertures provided in it,
each of which is positioned with the scale on said one member
and which has appropriate conversion factor indicia as-
sociated with it corresponding to the conversion for which
said conversion device is set up to perform when said setting
aperture is alined with respective ones of said plurality of in-
dexing apertures.

3. The conversion device of claim 1, wherein said setting
aperture comprises an elongated radially extending slot.

4. The conversion device of claim 2 wherein at least one of
said plurality of indexing apertures is spaced at a different
radius than the other ones of said plurality of indexing aper-
tures, and wherein said setting aperture comprises an elon-

gated radially extending slot. . . . .
5. The conversion device of claim 1, including a plurality of

setting apertures in said one member, each of which is posi-
tioned with the scale on said one member and which has ap-
propriate conversion factor indicia with it corresponding to
the conversion for which said conversion device is set up to
perform when said indexing aperture is alined with respective
ones of said plurality of setting apertures.



