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This invention relates to slide rules and more particu-
larly to slide rules circular in shape combining two or
more wheels, having the scales on the circunferential sur-
faces of the wheels.

Slide rules have heretofore been made with one rule
member relatively stationary and the other member as a
slide portion; and both members rectangular in shape.
The scales have been arranged to read from the left end
to the right end of the rule. A sliding cursor, with cross-
hair, has been provided.. The operation of the above slide
rule has required the use of both hands. In addition, it
has required a considerable degree of finger dexterity for
accurate operation. Funthermore, it has been necessary to
discontinue operating the slide rule in order to record
each result, because the operation of the rule requires the
use of both hands.

Therefore, an object of the present invention is to oper-
ate the slide rule by the use of one hand, so that the other
hand is free to record each result.

‘Another object is to arrange the scales on the circum-
ferential surface of the wheels, so that the scales are con-
tinuous. The end of each scale is followed by the begin-
ning of the same scale. Both wheels or scale members are
rotatable about the same axis, and the cursor is a fixed
member.

A further object is to reduce the extent of manual dex-
terity necessary to operate the slide rule, as too much
concentration on the operation of the slide rule members
will lessen the concentration on the mathematical problem
in mind.

Still another object is to avoid pushing on the sharp
ends of the slide rule members, and instead, use sensitive
and accurate finger friction to-move the members,

The invention forther seeks a device having large read-
able scales but still being compact in shape, which can be
either carried in a pocket, or mounted on a desk; and which
can be operated by one hand under any condition of use.

The invention also seeks a slide rule with the scales
arranged at about a right angle to the operator’s line of
vision when desk-mounted.

A further object of the invention is to permit easy clean-
ing and adjusting of the moving parts, Due to changes in
humidity and temperature and due to dust accumulation
on the parts, it is necessary to clean the parts and adjust
the sliding resistance and friction.

It is also sought to use component parts which are
shaped to prevent warping and buckling.

ft is also an object that the device be self-supporting.

Another object is to have an economical manufacturing
cost by using simplified contact surfaces, and by using
parts which are easily fitted together, and by using adjust-
able securing means.

Another object is to provide a fixed cursor so that a
reading can be always made at the same place.

The invention will be understood from the following
description when considered in connection with the ac-
companying drawing forming a part thereof; and in which:

FIG. 1 is an elevation view of the slide rule.

FIG. 2 is a sectional view taken on line 2—2 of FIG. 1.

FIG. 3 is a top plan view taken on line 3—3 of FIG. 1.

Like characters of reference refer to like parts through-
out the several views,

Referring to the drawings, two wheels, an upper wheel
1 and a lower wheel 2 are mounted on a shaft 3. The
wheels 1 and 2 are made of metal or plastic material. The
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shaft 3 passes through a hole in each wheel, at the axis
of the wheels 1 and 2. The holes are of slightly larger
inside diameter than the outside diameter of the shaft 3,
so that the wheels 1 and 2 can rotate together, and ro-
tate easily about the shaft 3 centerline.

The lower wheel 2 rests on a washer 6, which in turn
rests on a shoulder on the shaft 3.

Logarithmic scales, or similar scales for mathematical
operations, are arranged on the circumferential surfaces
of wheels 1 and 2. The circumferential surface may also
be called the exterior edge.

The lower end of the shaft 3 is connected to a universal
joint 7, which is mounted on a base plate 8. The uni-
versal joint 7 permits varying the angle of the shaft 3, rela-
tive to the base plate 8, so that the plane of the wheels

1 and 2 and the scales thereon can be moved to suit the

line of vision of the operator.

The upper end of the shaft 3 is threaded to take two
nuts 4 and 5. The nut 5 prevents the wheels 1 and 2
from rising upward and off the shaft 3.

A fixed cursor 18 having a crosshair is supported by a
bracket plate 9. The plate 9 is centilevered from the
shaft 3 and is connected to the shaft 3 by the nuts 4 and 5.
The cursor 10 is made of glass or transparent plastic mate-
rial. The bracket plate 9 is made of metal or plastic mate-
rial. The cursor 1® and bracket plate 9 can be removed
from the shaft 3 by unscrewing the upper nut 4.

‘While the logarithm scales, usually termed A and B

“scales, are only shown in the drawing, it is intended that

othe scales may be added, such as the trigonometric scales:
sine, cosine and tangent, and like scales for mathematical
computations. The drawing also shows the logarithm
scales as continuous scales. However, scales for special
computations, particularly where such special scales are
related to the logarithm and trigonometric scales, need
not be continuous.

The scales are moved relative to each other by rotating
the respective wheels 1 and 2. The scales can be kept
aligned, and then rotated simultaneously, by rotating both
wheels 1 and 2 simultaneously.

As for operating the embodiment shown; as a first
operation: both wheels 1 and 2 can be rotated in the
same angular direction at the same angular speed by turn-
ing the upper wheel 1 using one finger. As a second
operation: the upper wheel 1 can be held fixed, and the
lower wheel 2 rotated. As a third operation, the upper
wheel 1 can be rotated clockwise, while the lower wheel
2 is rotated counterclockwise. The above second and
third operations can be dene by using two fingers of one
hand, that is, placing the index finger on the upper surface
of the upper wheel 1 and placing the thumb on the lower
surface of the lower wheel 2.

To operate the slide rule itself, one places the index
or pointer finger of either hand on the upper surface of
the upper wheel 1, and places the thumb of the same hand
on the lower surface of the lower wheel 2, so that both
wheels 1 and 2 can be rotated simultaneously, or one wheel
1 can be rotated relative to the other wheel 2.

These operations occur in this way because of the type
of and extent of friction between the moving parts. The
total frictional resistance to rotation of one wheel 1 rela-
tive to the other wheel 2 is determined by the friction
between the contact surfaces of wheels 1 and 2. The total
resistance to rotation of both wheels 1 and 2 is set and
determined by the friction between the contact surfaces of
the lower wheel 2 and the washer 6.

The total frictional resistance of rotating both wheels
1 and 2 simultaneously is less than when the wheel 1 is
rotaied relative to wheel 2,

In general, the device can be operated when upside-
down, or when the shaft 3 is positioned at any angle.
There is one exception to this, which  occurs when the
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shaft 3 is positioned in a perfectly horizontal position.
Under this exceptional condition, there is no friction be-
tween the contact surfaces of wheels 1 and 2 and no
friction between the contact surface of wheel 2 and washer
6. To mzke the device operate under this exceptional
condition it would be necessary to add the following:

(a) Fixedly connect washer § to shaft 3.

(b) Add a coating of materizal, such as rubber, which
has a high friction coefficient to the surface of washer &
which is in contact with wheel 2.

(c) Use metal as the material of wheels 1 and 2, and
magnetize wheels 1 and 2, so that they are attracted to-
gether, thus causing wheel 2 to turn simultaneously when
wheel 1 is turned.

By adding items g, & and ¢ to the device shown in the
drawings, the slide rule will operate under the exceptional
condition mentioned above.

To operate the slide rule under this exceptional condi-
tion, one grips wheel 1 with the fingers of the left hand,
placing the fingers on the circomferential surface of
wheel 1.

In order to rotate both wheels 1 and 2 simultaneously,
one withdraws wheel 1 away from washer 6. Due to the
magnetic attraction of wheel 1 and 2, wheel 2 will also
withdraw from washer 6. Wheel 1 is then rotated and
wheel 2 will rotate at the same angular speed as wheel 1.
This is the double-wheel locking means used. -

- In order to fix wheel 2 and rotate wheel I, one pushes
wheel 1 toward washer ¢ and maintains a slight pressure
transversely toward washer 6. Wheel 2 is then forced
aaginst washer 6 by wheel 1. Wheel 2 will be held in
a fixed position, due to the coating on washer 6, while
wheel 1 is rotated relative to wheel 2. This is the single-
wheel locking means used.

In the embodiment shown in the drawings, when used
in all positions, except when the shaft is in a perfectly
horizontal position, there is no need to add items 4, b
and ¢ mentioned above. Wheels 1 and 2 will rotate simul-
taneously when wheel 1 alone is rotated by the index finger.

~The friction between wheel 1-and 2 is. greater than the
friction between wheel 2 and the washer 6. This is the
double-wheel locking means of the embodiment. -

When wheel 1" is rotated relative 40 wheel 2 and it is
desired to lock wheel 2, the thumb is placed on the under-
side of wheel 2. The friction of the thumb on the surface
of the underside of wheel 2 locks wheel 2, while the index
finger rotates wheel 1. This is the single-wheel locking
means of the embodiment.
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While a plain washer 6 is shown in the drawing, it may
be more efficient to use a thrust-type, ball-bearing race
in place of a plain washer. -

Since changes may be effected in-the form of the in-
vention selected for disclosure and in the method steps
without departing from the principles thereof, it will be
understood that the invention is not to be limited excepting
by the scope of the appended claims.

What is claimed is:

1. A one-hand operated circular slide rule comprising
a shaft, a pair of wheels journaled on said shaft, the upper

_wheel of said pair capable of being manually actuated and

the lower wheel capable of being actuated by the upper
wheel; said shaft having a shoulder portion with a surface
frictonally engaging a lower face of said lower wheel;
magnetic means holding said upper wheel and lower wheel
in frictional engagement so that said veper wheel when
aciuated can raise said lower wheel out of engagement
with said shoulder portion and rotate said lower wheel;
and wherein the frictional drag between said shoulder
portion and said lower wheel is greater than the fric-
tional drag between said upper wheel and said lower
wheel whea said lower wheel is urged against said shoul-
der portion by said upper whesl.

2. A one-hand operated circular stide rule as claimed in
claim 'l and in which said wheels are composed of ferrous
material and are magnetized. )

3. A one-hand operated circular slide rule as claimed
in clzim 1 and in which one end of said shaft is connected
to a base by a universal joint connection. .
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