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The invention deseribed herein if patented,
may be manufactured and used by or for the
Covernment for governmental purposes without
the payment to me of any royalty thereon.

This invention relates to a slide rule and a
basic change (new method) in calculating opera-
tinns, More particularly the invention will be
illustrated by a circular slide rule which simplifies
and basically changes the calculating operation
of multinlication, division, raising to a power or
extracting of roots to simple mechanical addition
or subtraction of logarithmic length units with-
cut use of 2 moving hair line or rider and simpli-
fies movements of logarithmic scales.

Numerous modifications and changes have
been made in attempts to improve the normally
straight slide rule by providing circular struc-
tures which still operate basically upon the
known and usual mutual reciprocating principle
of duplicate or comparable scales. Any improve-
ments in either, pertains more or less to the
addition of new auxiliary scales and structure
to which they are applied without measurably
changing the mode of operation of the in-
strument.

Accordingly, it is an object of this invention
to improve and simplify slide rule calculations.

It is another object of this invention to provide
an improved slide rule structure having an im-
movable or stationary indicating hair line which

automatically cooperates with an identical pair

of logarithmic scales to provide a simplified
method of addition and subtraction.

A further object of this invention is to provide
an improved slide rule of simple design and capa-
ble of simplified continued operation with mui-
tipies of mixed or involved multiplications and
divisions and eliminate many sources of errors
ordinarily occurring in the operation of conven-
tional slide rule structures.

Further objects, advantages and adaptations
will be apparent from the accompanying descrip-
tion of the attached drawings wherein:

Hig. 1 is a top plan view of an illustrative de-
vice embodying this invention;

Fig. 2 is a cross-sectional side view of Fig. 1;

Fig, 3 is a sectional view taken on line §—3
cf Fig. 2; ang,

Fig. 4 is a sectional view taken on line 4—4
of Fig. 2.

As heretofore indicated, the illustrative struc-
ture is circular in shape consisting of a base 10,
of wood, metal, plastic or the like, having an
upstanding edge rib 1 provided with a slip plate
or coating surface Ii’ and within which is car-
ried, by bearing 12 mounted on bearing screw
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12’ secured in base 10, a balanced circular disc
13. The disc 13 is provided with an upstanding
edge rib 14 carrying a face plate 15 upon which
the logarithmic scale 18 is inscribed. On the
bottom side of disec 13 is secured a circular bear-
ing plate {7 provided with a bearing seat 171’
and right angularly extended edge portions I8
which form a shallow brake drum for circular
brake band 8. The band |9 encircles the shallow
drum formed by edge portions (8 and is secured
at its one end, by pin 28, and at its opposite
end by pin 21 to the lever arm 22. This lever
arm 22 is secured by and pivoted about pin 23
to apply tension on band 19 upon movement of
lever 22 to control the rotation of disc 13, in the
manner as hereinafter described.

Secured to the upper surface of disc I3 is a
friction clutch 24 which engages friction clutch
24, The clutch 24 is secured to and carried by
an inner circular disc 25 tightly mounted on a
turn screw 28 by the fastening screw 27 which
is threaded into the base portion of screw 26.
A further face plate 28 upon which is inscribed
logarithmie scale 28, calibrated to match the
logarithmic scale {8, is secured to the top sur-
face of disc 25 and cooperates with plate {5 in
making calculations, in the manner as herein-
after described.

The turn screw 286 is positioned centrally of
a transparent plastic cross har 29 which is se-
cured by its end members 23’ and screws 31’
to the casing formed by base {8 and sides i1.
Longitudinally of the cross bar 28, on one side
of the holding and turn serew 25 is a fixed in-
dicating or hair line 80 and on the opposite side
is a movable abutment pin 2{ mounted for slip-
page on base 34 between guideways 32 and 33 by
the spring clip 35 held by screws 33 turned into
guideway 33. TFitted about the upper end of turn
screw 28 is a threaded washer ring 27 and a stop
member 38 which is tightly secured against ring
37 by turning knob 33. The stop 38 is adjusted
te meet abutment pin 3i at the exact zero point
of logarithmic scale 28 when it falls under indi-
cator line 30. The wagher ring 37 is in tight
fitting relationship to the turn screw 23, stop &8
and knob 39 and in loose fitting relationship to
bar 29 so as to prevent a binding action there-
between upon rotation of the discs 13 and 265.
Further sliding washers 40 and 4i are secured to
the surface of logarithmic scale 28 and inner
surface of cross bar 29 respectively, to prevent
hinding when tension is placed on bearing 12 by
turning of the bearing holding screw i2’. To
provide a distinctive separation between the scale
dises a washer 42 of contrasting color is secured
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to the inner groove edge (5’ of the face plate 15.
The portions comprising slip surfaceé i1’;, face
plate 15, contrasting color surface I%’; bearing
plate 17, friction clutch surfaces 24 and 24’; face
plate 28, and washers 40 and 41 may be secured
by suitable rubber or resin adhesives, or form an
integral portion of their component parts, as
most desirable, tc provide permanent attach-
ments and smocth sliding and/or friction sur-
faces which do not bind or turn with undue
friction.

To illustrate a simple mathematical calcula-
tion which may be performed by the improved
apparatus set forth, it may be presumed that
multiplication is desired. In this event, both
scales are first placed at zero under the hair line
30, as the starting point, the disc 25 is turned by
knob 39 to place the desired figure on the
logarithmic scale under the hair line 30. By
leaving the brake released, and due to the fric-
tion clutch facings 24’ and 24, the disc 13 will
turn logarithmic scale (6 to the same number
under the hair line. The brake band 1§ is then
applied by placing tension thereon through
movement of lever 22, stopping rotation of disc
{3. The disc 25 is then rotated back by knob 39
until stop 28 contacts abutment pin 31 and the
second figure is dialed under the hair line 38 by
disc 25 being again rotated with dise 13 upon
release of lever 22 which removes tension on
brake band {8. Having positioned the first num-
ber on logarithmic scale {6 under the hair line
35 and adding the exact length unit by position-
ing the second number of logarithmic scale 28
under the hair line 30, there is obtained an ac-
curate length unit reading on scale 16 at the new
point positioned under the hair line 39. Further,
an indefinite series of multiplication can be car-
ried forward by setting the brake band (9 and
returning the disc 25 back to the zero reading on
scale 28 and again permitting the rotation of
the disc {5 carrying scale {6 with disc 25 mov-
ing scale 28 to the proper multiplication number
under the hair line 30 thereby reading the final
result obtained on scale 16.

In the event divisions are to be made, the op-
eration is one of subtraction rather than adgition,
as in the case of multiplication. Taking, for ex-
ample, only two figures, as a simple iliustration,

with both the scale readings at zero the dises {3 :

and 25 are turned by knob 38 and clutch facings
24’ and 24 to position the dividend number on
scale {45 under line 38, tension is then applied to
the brake hand i§ to hold disc {3 stationary while
disc 25 is turned to position the division num-
i>er on scale 238 under the line 30. Thereafter the
brake band 19 is released and the knobh 28 is
turned hack until stop 38 meets abutment pin
&1, whereupon the result may be read from scale
{6 under line 38. In making these calculations
it is oftentimes necessary to run off the scale or
correct a wrongly dialed figure, which situation
is overcome by retracting the abutting pin 31 to
permit free rotation of the disc 25, carrying scale
28, to any position desired, with or without disc
{5 carrying scale 1§ therewith by control of ten-
sion on hand i3.

Chviously mixed computing operations can be
easily performed by dialing the required figures
and sitaply controlling the operation of the dise
{8 with respect to the zero settings of disc 25 in
accordance with the method provided by the
above examples. Further, it will be evident from
this deseription that many computing operations
for which g slide rule is used with advantage are
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4
possible with this structure and its method of
use. Certain modifications in the scale read-
ings and likewise in structure as substitution of

.a ratchet and pawl for band {9, to control move-

ment of disc i3, or the like.

In its operation, the advantages of the method
of calculating as disclosed herein will be apparent
in that the scale 28’ is always turned in the same
direction and back to zero for either multipli-
cation or division and the result is always read
at the stationary hair line 30 with less eyestrain
and tedious care or attention in setting the de-
sired figures.

Modifications and changes of the embodiment
illustrated and described in this specification will
readily occur to the expert without departing
from the principle of my invention. I therefore
desire to limit the scope of my invention by the
appended claims,

I claim:

1. A calculating instrument for multiplication
and division by addition and subfraction of
logarithmic numbers comprising a frame mount-
ing, a staticnary fransparent cross har secured
over the top of said frame mounting, a pair of
identically marked logarvithmic scales arranged
concentrically in spaced realationship in said
frame meunting, one of said scales rotatably sup-
ported upon the base portion of said frame
mounting, brake means for stopping the move-
ment of said base supported scale, the other of
said scales being suspended by the said stationary
transparent cross-bar, an indicating line on said
cross-bar, friction-face clutch memiers between
said scaies, a turn pin attached to one of said
scales supported by said cross-bar, stop micans on
said pin, and abutting ineans secured on said
cross-bar to cooperate with said stop means,
whereby the scale attached to said turn pin is
automatically set on the zero point at the said
indicating line when the said stop meansg prop-
erly engages the said aputiing means.

2. A slide rule caglculating instrument having
an automartic zero setting upon manipulation dur-
ing addition and subtraction of logarithmic
numbers comprising a pair of identical logarith-
mic scales, positive moving means for one of said
scales, friction moving means for the other of
said scales cooperatively engaged by said first
moving means, control means for rendering the
friction moving means operative and inoperative,
a stationary indicator line cooperative with each
of said scales, stop means on said positive mov-
ing means, and retractabie abutting means co-
operative with said stop means and said indi-
cator line, whereby when said stop means prop-
erly engages said abutting means the scale read-
ing on the first of said scales is at the zero point
at the indicating line.

3. A slide rule calculating instrument for
logarithmically measuring length units compris-
ing indicating media for addition and subtraction
of numbers continuously, a framework for mount-
ing said indicating media, a positive actuating
means for moving indicating media, indirect driv-
ing means for moving another indicating media
cooperatively with said positively driven indi-
cating media, control means for stopping the
movement of said indirestly driven indicating
media, a stationary indicator cooperative with
said indicating media, and stop means for said
positive actuating means, whereby a fixed read-
ing is automatically indicated by said indicator
onvt‘he one of said indicating media at said stop
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means and a calculated figure is indicated by
sald indicator on another indicating media.

4, A slide rule structure for manipulation of
scales in making determinative readings compris-
ing rotatable discs, indicia scales on said discs,
a direct drive for one of said discs, a stationary
stop means for said direct drive, a drive means
for another of said discs cooperative with said
directly driven disc, a brake control means co-
operative with the latter of said dises for stop-
ping its movement, and a stationary indicator
associated with said stationary stop means for
making determinative readings from said indicia
scales.

KARL A. FISCHER.
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