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This invention relates to a disk slide rule and
more particularly to an indicator made of card-
board or similar sheet material, such as plastic,
and comprising a body or rear sheet member with
one or more rotary sheets, concentric or otherwise,
mounted on the body sheet and capable of being
rotated relative to the body sheet and fo one an-
other. Such rotary disk slide rules have a wide
variety of uses, for example, in supplying infor-
mation concerning different uses or different
varities of a product where one rotary sheet can
be provided with a pointer or cut-out to expose
successive portions of informative matter printed
on the body sheet or on another rotary sheet; or
as a disk slide rule where the rotary sheets and
body sheet can be provided with cooperating
pointers and calculated scales to permit of rapidly
calculating particular problems.

The principal object of the present invention
is to provide a simple and inexpensive disk slide
rule having one disk arranged in advance of a
rotary disk or sheet and held stationary with ref-
erence to a rear body or backing sheet so that
calculations can be readily made from scales or
pointers imprinted on the stationary disk and
rotary disk.

Another principal object is to provide a simple
and inexpensive disk slide rule having a plurality
of rotary sheets in which the setting of one ro-
tary sheet does not move and hence affect the
setting of another rotary sheet, thereby to permit
of rapidly setting successive rotary sheets and of
obtaining an accurate answer. The accidental
shifting of one rotary sheet in setting another
rotary sheet, of course, results in an erroneous
answer. :

Another object is to provide a disk slide rule
in which the body sheet and rotary sheets can
be made of low-cost cardboard or sheet plastic
and in which adequate bearing surfaces are pro-
vided so that the indicator will stand up under
conditions of severe and constant use without
getting out of order and without danger of the
rotary sheets cutting themselves free to an extent
which will interfere with the operation or accu-
racy of the indicator.

Another object is to provide such a disk slide
rule composed of relatively rotatable slidingly in-
terfitted pieces of cardboard or sheet plastic in
which there is a minimum frictional resistance to
the rotation of the rotary sheets relative to one
another and to the body sheet and which are
easily and quickly brought into proper assembled
relation with one another.

Another object is to provide such a disk slide
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rule in which any desired number of independ-
ently adjustable rotary sheets can be provided
and in which the rotary sheets can be arranged
eccentrically to render the rotary sheets more
conveniently accessible for manipulation.

Another aim is to provide such a disk slide rule
in which, by the generally concentric arrange-
ment of two or more rotary sheets, the overall
dimensions of the indicator can be reduced and
the masking effect of the outermost rotary sheet
can be applied over the full diameter of the face
which it covers and not merely one radial side
thereof. )

Another purpose is to provide such a disk slide
rule, the paper or cardboard parts of which can
be made on commercial paper forming machinery,
thereby to permit of large scale production of the
indicator at very low cost.

Another object is to provide such a disk slide
rule in which there is no danger of accidental de-
rangement of the rotary sheet or sheets.

Other objects and advantages will appear from
the following description and drawings in which

Fig. 1 is a top plan view of one form of disk
slide rule embodying the present invention, and
showing the same in the form of a calculator for
calculating retail selling prices from different
costs and with different mark-ups. Only that
portion of the circular scales necessary to an ex-
planation of the use of the calculator is shown.

PFig. 2 is a fragmentary sectional view taken
on line 2—2, Fig. 1, the thickness of the station-
ary sheets, spacers and rotary sheets being exag-~
gerated for clarity.

Fig. 3 is a fragmentary view similar to Fig. 2
on an enlarged scale.

Fig. 4 is a view similar to Fig. 1 and showing a
modified form of the invention in which a multi-
plicity of rotary sheets are provided and in which
the rotary sheets are arranged in eccentric rela~
tion to each other to facilitate their manipulation.

Fig. 5 is a sectional view taken on line 4—4,
Fig. 3, the thickness of the stationary sheets,
spacers and rotary sheets being exaggerated for
clarity.

Fig. 6 is a fragmentary view similar to Fig. 5,
on an enlarged scale.

The form of disk slide rule illustrated in Figs.
1-3 is shown as including a body or rear sheet
member I8 of flat cardboard and which is gener-
ally pear-shaped in form, this body or backing
sheet having a circular edge 11 and having a tab
or finger piece (2 projecting outwardly from one
side to provide a holder by means-of which the
indicator can be conveniently grasped. This pro-
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jection 12 can be provided with a grommet or
eyelet 3 which permits of hanging the indicator
on a wall.

A circular spacer i4 of relatively small diam-
eter is arranged against a part of the forward
face of the body or backing sheet 1Q and prefer-
ably concentric with its circular edge . A ring-
shaped or rotary shest or disk 15 of flat card-
hoard or sheet plastic material is also arranged
against the forward face of the body or backing
sheet 10 and is provided with a concentric circular
opening {8 which closely fits the periphery of the
circular spacer (4, the bearing for the rotation of
the rotary sheet {5 being provided by the periph-
ery of the circular spacer {4.

A second sheet or disk I8 is arranged against
the forward face of the circular spacer {4 and
rotary sheet 5. This disk is shown ag having a
window i9 cut therein.

A feature of the invention resides in connect-
ing the hody sheet 18, the cireular spacer 4 and
the disk or sheet {3 so that they are held in fixed
rvelation to one another. While this could be
accomplished by means of glue, staples or like

fastenings, I prefer to accomplish this connec- 2

tion by making the circular spacer {4 of a ther-
moplastic material and by welding the forward
and rearward faces of this thermoplastic spacer
to the disk or sheet 18 and hody or backing sheet
i0, respectively, by the application of heat. As
incicated, the body sheet (0 and the disk or
sheet 18 are preferably made of low-cost card-
hoard and the weld, effected by the application
of heat, between the circular spacer 14 and the
body sheet 10 is indicated at 28, and the weld
similarly provided between the circular spacer 14
and the disk 18 is indicated at 21.

For the illustrated use of the disk slide rule
shown in Figs. 1-3, it is essential to have a second
rotary sheet or disk, indicated at 22.
rotary sheet can be in the form of a simple
pointer or strip, it is shown as being in the form
of a transparent plastic disk 22 and held in con-
centric relation with the first rotary sheet 15 by
means of a metal eyelet or grommet 23. This
eyelet or grommet £3 extends through the rotary
sheet 22, second sheet or disk 18, circular spacer
!4 and hody sheet {9 and is shown as arranged
concentric with all of these parts. The rear end
of this gremmet or eyelet is upset to provide an
enlarged head arranged against the rearward
face of the body sheet 18 and the forward end of
this eyelet or grommet is upset to provide an
enlarged head arranged against the front face
of the rotary sheet 22, the rotary sheet 22 being
capable of rotation relative to the disk (8 on the
reduced shank of this eyelet or grommet.

As an example of a practical application of the
rotary indicator shown in Figs. 1-3 as a calcu-
lator, it is shown as provided with scales and
markings which permit a retailer to rapidly com-
pute his selling price of articles of different costs
and at different mark-ups, a mark-up being the
percentage of increase in the retailer’s price with
reference to his cost. For this purpose, a circu~
lar scale 25 of prices is imprinted on the rotary
sheet 15 immediately heyond and concentric with
the periphery of the digk 18, only a portion of this
scale being illustrated, and this scale being cali-
brated in progressively increasing amounts and
representing the cost per dozen of the various
articles which he sells. A second circular scale
28 is also imprinted upon the rotary sheet 15
inside of the first scale 25 and concentric there-
with and in position to be exposed through the
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window {9 of the disk 18. This scale 26 is identi-
cal with the scale 25 except that it is calibrated in
the cost per unit rather than in the cost per
dozen, as with the scale 25. A third seale 23 is
imprinted on the front face of the disk (8 near
its periphery and arranged concentric with its
axis. This seale is calibrated in progressive in-
crements of percentage of mark-up. The rotary
sheet 22 is provided with a pointer or indicator 23
arranged to traverse the scale 28 and is pref-
erably labeled “mark-up” and the rotary sheet 22
is provided on its opposite side with a second
pointer 28 which is preferably labeled “cost.”
The answer is read from a pointer 3{ imprinted
on the forward face of the disk {8 alongside the
window {9, this pointer jointly traversing the
scales 25 and 26 and indicating the selling price
in either units cr dozen lots of any particular
article with a predetermined cost and a predeter-
mined mark-up.

In the use of the calculator, assuming that the
retailer, for the goods being calculated, has a
mark-up of 30% and assuming that the cost of
the goods was $4.00 per dozen, the operation of
the calculator would be as follows: The retailer
would first turn the rotary disk 22 so as to bring
the “mark-up” pointer 23 in register with the
30% line of the scale 23. He would then turn the
rotary disk 15 so as to bring the calibration
“$4.00” on the scale 25 into register with the
“Cost” arrow 30, Upon then noting the arrow
3{ he would observe that his retail selling price
would be approximately $5.70 per dozen at this
cest and mark-up. At the same time, by refer-
ence to the scale 28 and the calibration thereof
appearing in the window {3 opposite the pointer
21, the retailer knows that the individual units
so purchased should he priced at about 47%¢.

It will be apparent that the invention can be
embodied in disk slide rules having an increased
number of rotary sheets and also that it is not
necessary that all of the rotary sheets be in con-
centric relation with one another. Thus, in the
form of the invention shown in Figs. 4-6, the
numeral (8¢ represents a flat cardboard body
sheet of the general form as the body sheet {3
of the form of the invention shown in Figs. 1
and 2, the same reference numerals being there-
fore applied. A circular spacer {4a of relatively
small diameter is arranged against a part of the
forward face of the body sheet {8a, and against
the forward face of this circular spacer {4g is
arranged a second sheet or disk 35, It will be
seen that the body sheet 15a, spacer {4a and
second sheet or disk 35 form a rear sheet member
equivalent to the body or rear sheet member {8
in the form of the invention shown in Pigs. 1-3.
A second circular spacer §4b is arranged against
the forward face of the second sheet or disk 35
and a third sheet or disk i8¢ is arranged against
the forward face of this second eircular spacer
i4b. A circular rotary sheet or disk 15 with an
enlarged concentric opening I8¢ forming a bear-
ing surface is journalled on the periphery of the
circular spacer {4a, and a second cireular rotary
sheet or disk 18b having the same diameter as
the rotary sheet 18a and having an enlarged con-
centric opening 16b is journalled on the periph-
ery of the circular spacer {£b. The circular
spacers l8g, (4b are shown as arranged in eccen-
tric relation to each other and 189° out of phase.

As with the form of the invention shown in
Figs. 1-3, a rotary sheet or disk 22a is fitted
against the forward face of the third sheet or
disk 18¢ and this third rotary sheet is rotatably
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retained by the forward head of an eyelet or
grommet 23a which extends successively through
the third or front rotary sheet 22¢, the second
sheet or disk 18a, the second circular spacer 14D,
the second sheet 35, the first circular spacer {4a
and the body sheet 18a. As with the form of the
invention shown in Figs. 1-3, each of the cir-
cular spacers 14¢ and 14b has its front and rear
face adhesively secured to the corresponding
sheet of the indicator, this being effected by glue,
staples, or by the weldments, 28¢, 2ia, 26b and
215 shown.

With the disk slide rule constructed as above,
it will be seen that the parts 8q, {4a, 235, 14D
and (8« are held in fixed relation with one an-
other by the weldments 28, 21a, 28b and 24b.
It will therefore be seen that any one of the
rotary sheets {5a, 150 or 224 can be rotated inde-
pendently of one another and that the rotation of
any one of these rotary sheets does not affect or
move with the other rotary sheets. Further, it
will be seen that by arranging the rotary sheets
15a and 15D eccentrically and 189° out of phase
with each other, the rotary sheet {5a can readily
he turned by grasping the right-hand edge there-
of as viewed in Fig. 4, and that, similarly, the
rotary sheet {8b can readily be turned by grasp-
ing the left-hand edge therecf as viewed in Fig. 4.
Since the present invention relates essentially
to the construction of the rotary indicator rather
than to any particular use, no scales or pointers
have been applied to the form of the invention
shown in Figs. 4-6,

From the foregoing it will be seen that the
present invention provides an extremely simple
and low-cost disk slide rule which can be made
principally of cardboard and which will stand
up under conditions of severe and constant use
without losing register of the parts; in which
the movement of cne rotary sheet will not in-
fluence or change the setting of another rotary
sheet; which can have one or more circular ro-
tary sheets arranged coaxially, or not, as desired;
and which can be put to a wide variety of uses.

I claim:

1. A disk slide rule, comprising a rear sheet
member, a circuluar spacer of relatively small di~
ameter arranged against a part of the forward
face of said rear sheet member, a second sheet
member of larger area than said circular spacer
arranged against the forward face of said circu~
lar spacer, a rotary sheet member of substan-
tially the same thickness as said circular spacer
and having a circular opening forming a bearing
surface journalled on the periphery of said cir-
cular spacer and interposed between the forward
face of said rear sheet member and the rear-
ward face of said second sheet member, means
securing said rear sheet member, second sheet
member and circular spacer in fixed relation to
one another, a second rotary sheet member ar-
ranged against the forward face of said second
sheet member and forming the central face of
the indicator, and a fastener extending through
said rear sheet member, circular spacer, second
sheet member and second rotary sheet member
and having enlarged end heads engaging, respec-
tively, the rearward face of said rear sheet mem-
her and the forward face of said second rotary
sheet member and a reduced shank on which said
second rotary sheet member is directly jour-
nalled.

2. A disk slide rule, comprising a rear sheet
member, a circular spacer of relatively small
diameter arranged against a part of the forward
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face of said rear sheet member, a second sheet
member of larger area than said circular spacer
arranged against the forward face of said cir-
cular spacer, a circular rotary sheet member
of substantially the same thickness as said cir-
cular spacer and having a concentric circular
opening forming a bearing surface journalled on
the periphery of said circular spacer and inter-
posed between the forward face of said rear sheet
member and the rearward face of said second
sheet member, means securing said rear sheet
member, a second sheet member and circular
spacer in fixed relation to one another, a fastener
secured to project forwardly from the forward
face of said second sheet member in eccentric re-
lation to the axis of rotation of said circular sheet
member, and g second circular sheet member ar-
ranged against the forward face of said second
sheet member in concentric relation {o said fas-
tener and journalled thereon.

3. A disk slide rule comprising s rear sheet
member of cardboard, a circular spacer of relg-
tively small diameter arranged against a part of
the forward face of said rear sheet member, a
second sheet member of cardboard of larger ares
than said circular spacer arranged against the
forward face of said circular spacer, a circular
rotary cardboard sheet member of substantially
the same thickness as said circular spacer and
having a concentric circular opening forming a
bearing surface journalled on the periphery of
said circular spacer and interposed between the
forward face of said rear sheet member and the
rearward face of said second sheet member,
means securing said rear sheet member, second
sheet member and circular spacer in fixed rela-
tion to one another, a second circular rotary sheet
member arranged against the forward face of
said second sheet member and a fastener extend-
ing through said rear sheet member, circular
spacer, second sheet member and second rotary
sheet member in eccentric relation to said cireu-
lar spacer and having enlarged end heads and a
reduced shank on which said second circular
sheet member is journalled.

4. A disk slide rule, comprising a rear sheet
member, a circular spacer of relatively small di-
ameter arranged against a part of the forward
face of said rear sheet member, a second shest
member of larger diameter than said circular
spacer arranged against the forward face of said
circular spacer, a circular rotary sheet member
of substantially the same thickness as said cir-
cular spacer and having a concentric cireular
opening forming a bearing surface journalled on
the periphery of said circular spacer and inter-
posed between the forward face of said rear sheet
member and the rearward face of said second
sheet member, a second circular spacer of rela-
tively small diameter arranged against a part of
gaid second sheet member, a third sheet member
of larger area than said second circular spacer
arranged against the forward face of said sec-
ond circular spacer, a second ecircular rotary
sheet member of substantially the same thick-
ness as said second cireular spacer and having a
concentric circular opening forming a hearing
surface journalled on the periphery of said sec-
ond circular spacer and interposed between the
forward face of said second sheet member and
the rearward face of said third sheet member,
and means securing said rear sheet member, first
circular spacer, second sheet member, second eir-
cular spacer and third sheet member in fixed re-~
lation to one another and with said ecircular
spacers in eccentric relation to each other.
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5. A disk slide rule, comprising a rear sheet
member, a circular spacer of relatively small di-
ameter arranged against a part of the forward
face of said rear sheet member, a second sheet
member of larger area than said circular spacer
arranged against the forward face of said circular
spacer and provided with a circular scale concen-
tric therewith, a rotary sheet member of sub-
stantially the same thickness as said circular
spacer and having a circular opening forming a
kearing surface journalled cn the periphery of
said circular spacer and interposed between the
forward face of said rear sheet member and the
rearward face of said second sheet member,
means securing said rear sheet member, second
sheet member and circular spacer in fixed rela~
tion to one another, a second rotary sheet
member made of transparent material arranged
against the forward face of said second sheet
member and forming the central face of the indi-
cator and through which the face of said second
sheet member is visible, and a fastener extending
through said rear sheet member, circular spacer,
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second sheel member and second rotary sheet
member and having enlarged end heads engaging,
respectively the rearward face of said rear sheet
member and the forward face of said second ro-
tary sheet member and also having a reduced
shank on which said second sheet member is
directly journalled.
EMORY S. RUSSELL.
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