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[57] ABSTRACT

Three concentric disks are supported on a base plate,
rotatable with respect to each other. The center disk
forms, additionally, the sun gear and the intermediate
disk the planetary carrier of a planetary drive inter-
connecting the three disks, the top faces of which
have scales engraved or printed thereon (for example
logarithmic, so that the disks can function as a slide
rule); the disks are covered by two relatively freely ro-
tatable transparent cover plates having an index mark-
ing, and forming cursors. All scales are retained to-
gether by overlapping ridges, or notches, or the like.
The backside of the bottom disk, or support plate,

.may likewise be formed with scales, and windows

through which the scales therebeneath on the plates
may be visible.

18 Claims, 4 Drawing Figures
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1
COMPUTING OR CALCULATING DEVICE

The present invention relates to a calculating or com-
puting device, for example to the type of calculating
device which can be used as a multiplication instru-
ment having a number of scales, similar to a slide rule,
and in which a plurality of ring-shaped concentric scale
carriers are located in a support, the scale carriers
being coaxially rotatable with each other and coupled
with each other by a gear drive.

Circular slide rule-type devices to which the present
invention relates have been previously proposed (see,
for example, German Pat. No. 882,151) in which a
base plate is provided, the outer circumference of
which is formed with a circular edge on which a fixed
cover plate is secured, the cover plate being formed
with a reading window. Three logarithmically subdi-
vided scales are located beneath the window, on suit-
able disk, or ring-shaped scale carriers. These scale car-

" riers are individual rings, printed on their flat surface,
and secured by means of recessed screws with asso-
ciated portions of a planetary drive. Construction of
such a device is expensive, and the arrangement of a
single window with fixed index marking does not per-
mit movement of the marking with respect to the
scales, as would be desirable in various computation
processes. :

It is an object of the present invention to provide a
computing device of the aforementioned type which is
so arranged that the computing steps are more easily
checked, which is simple in construction, can be made
of molded or otherwise formed plastic parts, and which
can-be inexpensively produced.

Subject matter of the present invention: Briefly, the
surfaces carrying the scales are printed on disk-shaped
elements (concentrically arranged, the two outer disks
being ring-shaped). The concentric disk-shaped carri-
ers are completely covered by cover disks of transpar-
ent material, having at least one index marking to form
a cursor. The elements are rotatable with respect to
each other and retained by méans of interengaging con-
struction so that they cannot become separated from
each other.

Surfaces carrying the scales are directly formed on-

the scale carriers. This provides for substantial simplifi-
cation of manufacture, which, when the scale carriers
are covered by freely rotatable cursors of transparent
material, permit complete survey of the entire scale,
facilitating adjustment, and reading of the scales with
respect to index marking. Covering the scales entirely
by a trangparent carrier additionally protects the scales
from mechanical damage, or other deteriorating influ-
ences which affect readability of the scales and their
markings.

The scales can be subdivided in accordance with any
desired computation step; in a preferred embodiment,
the arrangement is so made that the three scale carriers
have logarithmic scales placed thereon; the center
scale, preferably, has. half the circumferential length
distribution as the two fitting and outer scales, and the
inner scale is marked off in a direction counter the
other two scales. The transmission ratio of the plane-
tary drive is thenso selected that the central scale car-
rier rotates with half the speed with respect to the other
scales. Forming a radial index line on the cursor cover-
ing at least two adjacent scales then permits computa-
tion of multiplication steps in one easy setting.
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In accordance with a feature of the invention, the
bottom or obverse sides of the plates or disks can like-
wise be supplied with scales, for example visible
through a window in the support plate and/or addition-
ally supplied with a movable index marker to include
additional computation features which may, or may not
be coordinated with the scale markings on the facing
side of the disks or plates.

The invention will be described by way of example
with reference to the accompanying drawings, wherein:

FIG. 1 is a general top view of the computing device;

FIG. 2'is a section taken along line 11l of FIG. 1,
and to a different scale;

FIG. 3 is a bottom view, flat, of the apparatus in ac-
cordance with the present invention and

FIG. 4 is a modified embodiment, in sectional view,
taken similar to FIG. 2.

Referring first to FIGS. 1 and 2: Three scale carriers
1, 2, 3 are coaxially rotatable about an axis 4 (FIG. 2).
They are disk-shaped, the central disk 1 having a cen-
tral opening, the two concentric outer disks 2, 3, being
ring-shaped. The upper surfaces la, 2a, 3a of disks 1,
2, 3, carry scales mounted thereon. The upper surfaces
are in a:common plane, as best seen in FIG. 2. The
three scale carriers 1, 2, 3 are rotatable on a circular
base of support plate 5, and coupled together by means
of a planetary drive. The planetary drive includes a plu-
rality of symmetrically distributed planet gears 6, one
of which is shown in FIG. 2. The gears are axially
stepped, and engage on the one hand, a gear ring 7
which is secured to the base plate 5 and, on the other
hand, an inner or sun gear ring 8 formed on the inner
scale carrier 1. The planet gears 6 are freely rotatable
about a bearing pin 9, which is secured to the scale car-
rier 2, for example by being unitary therewith and pro-
jecting downwardly. The scale carrier 2 thus forms the
planetary gear carrier; scale carrier 1 forms the sun
gear for the planetary drive.

The base plate 5 is formed with projecting extensions
10, 11, 12 to provide radial guidance for the scale carri-
ers 3, 2, 1, respectively, and further to provide an axial
support therefor. The scale carriers, additionally, are
formed with projections which extend to the base plate
5 and provide for additional axial support. These sup-
port projections 13, 14 extend from the scale carriers
1, 3, respectively. Further support projections may be
provided. The bearing pin 9 for the planetary gears 6
also functions as an axial support element for the scale
carrier 2.

The central scale carrier 2, which is ring-shaped, is
formed along its circumferential surfaces with ring-
shaped projecting flanges 17, 18 which cooperate with
overlapping flanges of the adjacent scale carriers 1, 3,
so that the central scale carrier ring disk 2 is both radi-
ally guided and further retained to be properly axially
located with respect to the base plate 5.

Scale markings are directly formed on the surfaces
1a, 2a, 3a of the scale- carriers 1, 2, 3 respectively. A
pair of concentric, immediately adjacent cover disks
21, 22 completely cover the scale carriers 1, 2, 3. The
cover disks 21, 22 are made of transparent material and
are formed with reading index 19, 20 (FIG. 1); addi-
tional index markers may be used. The cover disks 21,
22 operate as cursors. The two cover disks 21, 22 are
freely rotatable and located so as to be unremovable



3,821,521

3

and-inseparable from the entire unit. The arrangement
is'so made that a ring flange 23 formed on the outer
disk 22 is overlapped by a ring 24 which has a generally
horizontally placed U-shaped profile. The ring 24 is
made of elastically deformable material and forms an
end cover for the calculating device. The outer scale
carrier 3 is secured to the base plate 5, for example by
an adhesive. It is formed with a projecting nose 25,
which engages a similar groove in ring 24, to retain the
ring 24 in position.

The inner scale carrier 1 is formed with a hub 26 on
which the inner cursor 25 is rotatably journaled. Hub
26 is formed to project as a rotatable button 27, which
is attached to or secured to the inner scale carrier 1. In
a preferred form, and as shown in FIG. 2, the button 26
has projecting hooks 28 which snap into associated
openings 29 of the scale carrier 1, the button 27, like
the other materials of the device, being made of plastic
so that the projecting hook 28 is shghtly deformable for
snap-in engagement.

The inner scale carrier 1 itself is rotatably journaled
on the base plate 5 by means of a hollow rivet 30 (FIG.
2) which is fitted into a suitably formed central opening
of the base plate 5.

The two concentric cursor disks 21, 22 are shaped to
be slightly converging in cross section, so that they fit
against each other in the region of decreased wall
thickness.

Referring to FIG. 1: the scale carrying surfaces la,
2a, 3a are formed with logarithmically subdivided
scales 1b, 2b, 3b, respectively. These scales are ar-
ranged such that the central scale 2b has half the cir-
cumferential extent as the two outer adjacent scales 15,
3b, that is, the central scale 2 is repeated twice on the
circumference thereof. The transmission ratio of the
planetary drives 6, 7, 8 is then so selected that the cen-
tral scale carrier 2 operates at half the speed, and in the
same direction as the driven inner scale carrier 1. The
inner scale carrier 1 is rotated by means of the button
27.

The arrangement provides that, for example upon
multiplication, the factors to be multiplied and the mul-
tiplication result will appear in a single radial line oppo-
site each other. The result to be read can readily be set
by means of the index line 20 on the outer cursor disk
22. The illustration of FIG. 1 shows multiplication of 2
X 2 = 4. This result is indicated at 31 in FIG. 1.

The index mark 19 of the inner cursor disk 21 is asso-
ciated with a further scale 33 which is additionally
placed on the inner scale carrier 1. The further scale 33
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can carry additional constants which often arise in cer- -

tain multiplications; in the example shown, the con-
stants are various currencies which can be used for sim-
ple calculation of multiplication factors to convert for-
eign currencies into equivalent values. The inner index
mark 19 is set to the respective currency of the scale
33, and the inner carrier 1 is then rotated until the
index mark 19, rotating therealong, fits the amount in
foreign currency on scale 2b. The result of the currency
conversion is then read on scale 3b in the same radial
line as the index mark 19.

Other arrangements of scales, other transmission ra-
tios and other scale distributions or values can be used,
as desired, depending on the use to which the calculat-
ing device will be put.

All parts of the device are made of plastic material;
the scales 1b, 2b, 3b can be printed or engraved directly
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on the surfaces 1a, 2a, 3a, respectively, of the carriers
1,2,3.

The base plate 5 may have any desired shape, prefer-
ably circular so that it fits directly and can be secured
with the outer ring 24. The free space of base plate 5
may, however, be used to increase the utility of the cal-
culating device, as seen in FIGS. 3 and 4. Basically, the
construction of the device of FIGS. 3 and 4 is similar
to that of FIGS. 1 and 2 and similar parts have been
given the same reference numerals and will not be de-
scribed again. The base plate 5 has a flat surface on its
back, which is formed with two scales 41, 42. The
scales 41, 42 have a rotatable disk 43 associated there-
with which has a scale 43’ located thereon, cooperating
with scale 42. Disk 43 is partially transparent and lo-
cated and secured by ring flange 24’ (FIG. 4) which is
formed with an additional overlapping flange 24a (FIG.
4). Disk 43 is additionally formed with a window 44,
and provided with a reading index 45 which cooperates
with scale 41 of the bottom surface 40 of base plate 5,
and visible through the window 44. A separate rotat-
able cursor 46 of transparent material is additionally
secured to the bottom of the device, the cursor 46 hav-
ing a reading marker 47. All the rotatable elements are
held together centrally by an extended central hollow
rivet 30’. The cursor 46 facilitates reading of the coop-
erating scales 42, 43, and calculating results.

The transparent disks, and cursors permit simple ad-
justment of the device, and easy reading, while provid-
ing, further, for a ready check of any calculating steps.
Additionally, they prevent damage to the scales in use,
or storage.

The arrangement of the logarithmic scales, as de-
scribed, in combination with the transmission ratio as
described provides a coupled drive which has the result
that, for example in multiplication of two factors, the
multiplication result of these two factors will appear at
a single radial line, which can readily be read by adjust-
ment of a single index marker on the associated cursor.
This is in contrast to the relationship which obtains, for
example, in the usual longitudinal slide rules with a lon-
gitudinally slidable central scale slider and longitudi-
nally slidable cursor. Longitudinal slide rules, as well
known, are used by arranging the slider at a position of
the corresponding logarithmic scale with respect to one
of the factors to be multiplied, the multiplication result
being read off by aligning the cursor with the other fac-
tor to be multiplied, and reading of the result on the
first scale. As a result, the setting operation and the
reading operation are separated from each other along
the length of the slide rule. In the apparatus of the pres-
ent invention, the factors and the result are read in a
single radial line, thus greatly facilitating the visualiza-
tion of a calculating operation.

The projections extending from the carrier disks per-
mit easy application of the scales, for example by print-
ing, since the projecting supports can accept the print-
ing pressure which arises during the printing operation.
The outer ring 24, 24’ is preferably made of deform-
able, elastic material, such as slightly stretchable plas-
tic, so that it can be merely snapped in place when the
calculating device is assembled. One of the cursors is,
further, held in position by means of an inwardly ex-
tending flange, overlapping the cursor.

The rotating knob 27 of the central hub is preferably
a projecting ring which is grooved, or knurled, as sche-
matically indicated in FIG. 1, and also seen in FIGS. 2
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and 4. The snap connection of this knob with the inner
scale carrier 1, therebelow, provides for easy assembly,
and prevents removal of the knob, and loss of any parts.

The scales on the reverse side of the unit (FIGS. 3,
4) can be independent of the scales on the front (FIGS.
1, 2) or cooperating therewith, for example the back
scales may contain trigonometric functions, relation-
ships which frequently arise in computations (for ex-
ample multiplication with ) or may be entirely inde-
pendent to carry out different computations (for exam-
ple to base e).

Various changes and ‘modifications may be made
within the scope of the inventive concepts, and features
described in connection with any embodiment may be
used with other embodiments described.

I claim:

1. Calculating or computing device comprising

a base support plate (5);

three circular, concentric disk-like scale carriers (1,

2, 3) coaxially located on the base plate (5) and
relatively rotatable with respect to each other, said
scale carriers having

first, second, and third scales (14, 25, 3b) located, re-

spectively, thereon, one scale on each carrier;

a planetary gear drive (6, 7, 8) coupling said scale

carriers (1, 2, 3) together;

one scale carrier forming the sun gear for the plane-

tary gear drive and a second scale carrier forming
the planetary gear carrier for the planetary gear
drive;
and wherein the first, second, and third scales (15,
2b, 3b) are formed directly on the upper surfaces
(14, 2a, 3a) of the scale carriers (1, 2, 3); -

a pair of disk-shaped cursors (21, 22) of transparent
material together entirely covering said scales;

and means (24, 24'; 27; 30, 30') rotatably securing
and assembling said cursors to the scale carriers to
cover said scales while permitting free and inde-
-pendent rotation of each of said cursors with re-
spect to the scale carriers and with respect to each
other.
2. Device according to claim 1 wherein the scales
(1b, 2b, 3b) are logarithmic scales; the intermediate
one (2bh) of said concentric scales being at half scale
measure with respect to the two adjacent inner and
outer scales (1b, 3b), and the inner scale subdivided in
a direction extending counter to the direction of the
other scales;
and the transmission ratio of the planetary gear drive
(6,7, 8) is so selected that the intermediate scale
carrier (2) located between the inner and outer
concentric scale carriers (1, 3) is driven at half
speed and in the same direction as the inner scale
carrier (1);

and a radial index marker (20) is formed on at least
one of the cursors (22), said cursor covering at
least two adjacent scales, and said index marker
(22) extending over said adjacent scales.

3. Device according to claim 1 wherein the base plate
(8) is formed with ring-shaped projecting protrusions
(10, 11, 12) radially guiding and axially supporting said
scale carriers (3, 2, 1).

4. Device according to claim 1 wherein at least one
of the scale carriers (3) is formed with protrusions (13)
extending axially towards the base plate (5) to provide
a counter-support with respect to the base plate.-
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5. Device according to.claim 1 wherein said concen-
tric scale carriers form an inner disk (1) an intermedi-
ate ring-shaped disk (2) and an outer ring-shaped disk
(3%

the intermediate ring-shaped disk, and the adjacent

inner and outer disks being formed with engaging,

overlapping flanges (15, 16) to provide radial guid-
ance and axial non-separable connection between
said disk carriers.

6. Device according to claim 1 wherein one of said
disk carriers (3) is secured to the base plate (5).

7. Device according to claim 5 wherein the outer
ring-shaped disk (3) is secured to the base plate (5).

8. Device according to claim 1 wherein said securing
and assembly means comprises a circumferential ring
(24) of generally U-shaped cross section, overlapping
one of said cursors and secured to the base plate (5).

9. Device according to claim 8 wherein the ring (24)
comprises elastic material and is snapped in place over
the circumference of the base plate.

10. Device according to claim 8 wherein the circum-
ferential ring (24) has an interiorly radially extending
projecting flange, said flange overlapping the outer one
of the disk-shaped concentric cursors.

11. Device according to claim 1 wherein said cursors
are a pair of concentric ring-shaped disks (21, 22);

the inner scale carrier (1) being formed with a hub

(26);
and the inner one of said cursor disks (21) being ro-
tatably journaled on said hub (26).

12. Device according to claim 11 further comprising
a rotating knob (27) secured to the hub (26), said knob
and hub being secured to said inner scale carrier (1).

13. Device according to claim 12 wherein the knob
(27) is formed with projecting hooks (28);

the scale carrier (1) is formed with openings (29),

said hooks being slightly deformable and snapped
into said openings.

14. Device according to claim 1 wherein the cursors
are concentric ring-shaped disks having a respective
tapered cross section, the minimum wall thickness of
said cross sections being located at adjacent, facing
ends of said disks. )

18. Device according to claim 1 wherein the base
plate (5) is formed with a flat surface (40) and includ-
ing:

a rotatable disk (43) fitting against said base plate

and being rotatably secured thereto,

and index scales (41, 42; 43'; 45) formed on said disk

(43) and on said surface (48) of the base plate (5).

16. Device according to claim 15 wherein said secur-
ing means comprises a circumferential ring having in-
wardly radially projecting flanges;

and said disk (43) is rotatably journaled in said cir-

cumferential ring (24').

17. Device according to claim 15 wherein said disk
(43) is formed with a partially transparent zone or win-
dow (44), and an index marker (45) adjacent said win-
dow or transparent zone and cooperating with a scale
(41) on said base plate (5).

18. Device according to claim 15 further comprising
a back cursor (46) located adjacent said disk (43) and
at least partially covering said disk, said back cursor
(46) being transparent and being formed with an index

marker (47).
* * Ed ] *



