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Device for plotting and cutting elliptical figures
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Description
Background of the invention

[0001] Generally, when plotting an ellipse outside of
adrawing board, for whatever the reasons may be, there
are no suitable means for carrying this out except the
outdated "gardener's method" or system, consisting of
using two pegs or support points fixed on the focuses of
the ellipse to be plotted, and a string tied to said pegs
with a length that is equal to twice the length existing
between one of said focuses and one of the vertexes
corresponding to the mid-perpendicular of the line join-
ing them, such that upon placing a plotting means on
the tensed string and shifting it, maintaining said ten-
sion, the eccentricity and oblateness of the ellipse will
be formed.

[0002] But as is understood, this elementary method
is not practical when it is necessary to repeatedly carry
out this operation, for example when it is necessary to
obtain a plurality of patterns or equal parts for any pur-
pose.

[0003] Likewise, said method has minimum precision
and as a result, it is usually only used for designing gar-
dens or other similar implementations where admitted
tolerances are substantial.

[0004] And itis on the basis of this drawback, among
others, that the present invention has been proposed.

Object of the invention

[0005] In effect, the invention provides a device for
plotting elliptical figures, having a very simplified design,
capable of drawing an ellipse by means of the simple
circular rotation of a crank, which makes it extremely ac-
cessible for carrying out repetitive jobs of this nature.
[0006] An object of the invention is to provide the de-
vice in question, which is polyfaceted, as it can also car-
ry out elliptical shaped cuts on sheet materials or the
like by means of simply replacing the plotting tip with a
cutting means, such as a cutting blade when carrying
out the cut on paper, cardboard or other laminar objects
of a reduced caliber, or with an oxygen cutting nozzle
when it is desirable to carry out the cut on a metal sheet
or similar.

[0007] Another object of the invention is to provide
said device with simple alternative means permitting it
to carry out circular plots or cuts by simply replacing the
fulcrum.

[0008] An important objective of the invention is to
provide a device with these features in which the design
of its parts is conceived such that they can easily admit
the inclusion of drive means which automate the tasks
to be performed.

[0009] These and other qualities and advantages of
the invention will become easily evident for those skilled
persons in the art throughout the following description,
which has been made in reference to the attached draw-
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ings and which show a currently preferred practical em-
bodiment of the device for plotting elliptical figures of the
invention, from among other possibilities, which is given
with a purely illustrative and by no means limiting char-
acter, and in which:

Description of the Drawings
[0010]

Figure 1- shows a plan view of the device of the in-
vention from which the covering element has been
removed for the purpose of permitting a clearer view
of the arrangement of its operational elements.
Figure 2- shows an elevational view of the vertical
cross section made by the plane defined by the de-
vice's major axis, where the shape and arrange-
ment of its parts can be seen clearly.

Figure 3- shows a detail of different plotting tips.
Figure 4- shows a detail of the base of the device;
and

Figure 5- shows a support for coupling an ink sys-
tem for the plotter.

[0011] As can be seen in said drawings, the most im-
portant parts have been indicated with the following nu-
merical references:

1.- Base element.

2.- Pulley

3.- Channel for belt

4.- Belt.

5.- Support arm for the plotting element.

6.- Plotting element.
7.- Support for the ink system.

8.- Support base.

9.- Knob for gripping.
10.- Rod

11.-  Immobilizing screw.

Preferred Embodiment of the Invention

[0012] In the drawings, number 1 generically desig-
nates a base element and 1a a covering element, both
made from a resistant material such as rigid plastic, alu-
minum, brass, steel, etc., which have an equal and cor-
responding elliptical shape, and which, upon being
placed against one another, confine the plotting means
between them.

[0013] Said base element 1 is formed by a flat and,
as mentioned, peripherally elliptical body, whose upper
surface has in a parallel arrangement and close to its
edges a channel 3 with a rectangular section, the area
between this channel and the edge being slightly down-
wardly recessed; and on said upper surface, tangent to
the inner wall of the channel 3 and on one of the ends
of the major axis of the ellipse, there is a recessed span
with a circular shape, whose center has a vertical, cy-
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lindrical blind passage; and at least two elevated cylin-
drical projections are located on both sides of its central
point of its said upper surface and on the line of its major
axis.

[0014] On the lower part, this base element 1 has a
blind threaded passage in its center which houses a rod
10 which slightly projects above the lower surface of the
element 1 and on both sides of said rod 10, there are
two support bases 8 capable of optionally protruding be-
yond the surface of the central rod 10. And said rod 10,
on the lower surface has a downwardly vertical tip, and
likewise, support bases 8 have a similar tip in their cent-
er, all this for a task that will be subsequently defined.
[0015] For its part, the covering element 2, which as
previously mentioned is peripherally similar to the base
element 1, has cylindrical-section spans on its lower sur-
face that correspond in position to the protrusions of said
base element 1, such that when they are imbedded to-
gether, the horizontal shifting between both parts 1 and
2 is prevented; and on its upper surface, it has a central
knob 9 for manual gripping.

[0016] A cylindrical through passage with a diameter
similar to that of said blind passage has been made on
the covering element 2, corresponding with the location
of the cylindrical blind passage centrally arranged on the
cylindrical recess of the base element 1; and between
the blind passage and the end of the part, a new thread-
ed passage houses a screw 11 capable of optionally
shifting beyond the lower surface of the covering ele-
ment 2. And a peripheral recess that is similar to and
cooperates with the peripheral recess of the base ele-
ment 1 for creating a slit through which the arm of the
plotting element 6 protrudes and runs when both ele-
ments are placed against one another, as will be seen
below.

[0017] These plotting means 6 are constituted by a
housed closed belt 4 and which longitudinally runs in-
side the channel 3 of the base element 1, which has
means for fixing an "L"-shaped laminar fixing base at an
outer point of its length, a base whose upper wing pro-
trudes between the slit formed by the peripheral recess-
es of the base 1 and covering 2 elements, and which in
turn, said upper wing supports, on its free end, optionally
and linearly shiftable, an also "L"-shaped support,
whose end of the free wing downwardly houses the op-
tionally removable plotting or cutting means 6a, 6b, 6c¢,
having a suitable length so that said plotting means are
on the plane defined by the tips of the protruding portion
of the rod 10 of the base element 1.

[0018] A pulley 2, joined to a central shaft, is rotation-
ally housed inside the circular recessed span of the base
element 1 and has a diameter corresponding to the cur-
vature radius of the inner wall of the channel 3 at the
tangential point between both of them; its shaft being
housed at its lower end inside the blind passage and
protruding above the upper surface of the covering ele-
ment 2 through its through passage, and whose end
houses a crank.
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[0019] In this arrangement, with the screw rod 10
completely introduced such that its tip is above the tips
of the support bases, the assembly supported by said
tips on the laminar surface of the material where the el-
lipse is to be plotted or cut, and securing the position of
the assembly by means of manual pressure exerted on
the knob 11 of the covering element 2, it is enough to
induce the rotation, for example clockwise, but which
can be in the contrary direction, counter-clockwise, to
the pulley 2, by means of the crank housed on its shaft,
such that said pulley 2, in its frictional contact with the
belt 4, makes it shift in the direction of its rotation, which
in turn will drag the plotting or cutting means fixed to it,
until completing the ellipse.

[0020] Additionally, when it is necessary to plot or cut
a circle, it is enough to partially extract the central rod 8
until its tip goes beyond the plane defined by the tips of
the support bases 10, in which case said tip will serve
as a support for the assembly, immobilizing the rotation-
al shifting of the pulley 2 by means of the pressure ex-
erted by the screw 11, and by inducing a rotation to the
entire assembly, the plotting or cutting means will per-
form a circular shifting.

[0021] Certain changes, modifications, alterations,
replacements or variations can be added to the de-
scribed embodiment example since the preceding detail
is giving solely and exclusively with an illustrative and
by no means limiting character.

[0022] For example, both the belt 4 and the pulley 2
can be toothed, and then the shifting of the belt will be
carried out by the meshing between them both instead
of by friction.

[0023] Likewise, the crank can be replaced with a cou-
pling means to a motor, the operation would therefore
be automated.

[0024] Likewise, a circular span housing a pulley with
a smaller diameter than that of the pulley 2 could be ar-
ranged on the surface of the end opposite the major axis
of the base element 1, tangent with the channel 3, such
that according to the variation between the diameters of
both, different magnitudes for the axes of the ellipse
could be obtained.

[0025] The intention is for all these changes and oth-
ers that could occur to a skilled person in the art to be
comprised within the present invention, as long as the
broadest spirit and scope of the following claims are not
exceeded.

Claims

1. Adevice for plotting elliptical figures, characterized
in that it comprises a cavity in the shape of an el-
lipse (3), suitable for housing a belt (4) making con-
tact with a pulley (2).

2. A device for plotting elliptical figures according to
the previous claim, characterized in that the flat or
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gear-tooth belt (4) has a square or rectangular
shaped cavity (5) suitable for holding an arm (6).

A device for plotting elliptical figures according to
claim 2, wherein different plotting tips (6, 6a, 6¢) will
be coupled to the arm (5) and in turn, each one of
them can have two or more tips for the purpose of
plotting more than one ellipse.

A device for plotting elliptical figures according to
claim 1, characterized in that the pulley (2) will
have diameter that is suitable for the desired quick-
ness for the plotting, with one turn or more.

A device for plotting elliptical figures according to
claim 2, characterized in that a support suitable
for housing a plotting ink storage system will be
placed on the end of the plotting tips.

A device for plotting elliptical figures according to
the previous claims, characterized in that the base
(8) has a threading on its upper end for being cou-
pled to the body of the mechanism and fine tips on
its lower end for being fixed to the sheet where the
plotting is carried out, so that the sheet does not
move.

A device for plotting elliptical figures according to
claim 5, characterized in that for plotting ellipses
with ink that are smaller than half of the distance of
the mechanism, the base (8a) will be placed, this
being longer in length and in turn the plotting tip
(6a).

A device for plotting elliptical figures according to
the previous claims, characterized in that the ends
of the major axis of the ellipse can have two mova-
ble parts, the pulley (2) will be located on one of
them. Both parts will have a rack on their inner part
which is actuated by a screw whose inner end is
toothed and its other end protrudes to the outside
of the body permitting rotating it so that both parts
shift, producing a separation between them and an
increase in its major axis. This permits drawing dif-
ferent ellipses.

A device for plotting elliptical figures according to
the previous claims, characterized in that it per-
mits us to construct circles.

A device for plotting elliptical figures according to
the previous claim, characterized in that any cir-
cles are in turn constructed. To do so, the pulley (2)
must only be held by means of the screw (9) and in
turn remove the rod (10) from the base (8) so that
its tip makes contact with the sheet and is able to
rotate on it.
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1.

12.

13.

14.

15.

16.

A device for plotting elliptical figures according to
claim 10, characterized in that the base (8) can be
removed and the base (8a) coupled by screwing for
circles with a width of less than half of the body of
the ellipse.

A device for plotting elliptical figures according to
the previous claims, characterized in that it can be
coupled to any material to be cut needing an ellip-
tical form; to do so, all that is necessary is to replace
the plotting tip with an arm on whose end a cutting
material is placed.

A device for plotting elliptical figures according to
claim 12, characterized in that it will have a super-
imposed metallic part parallel to the ellipse (3),
which is elliptically shaped and toothed on its pe-
rimeter, its axes being smaller than those of the el-
lipse (3) so that it permits coupling the gearing that
will go on the same shaft as the pulley which is ac-
tuated by the belt (4) and thus rotates along the en-
tire perimeter of the ellipse, which simultaneously
shifts the movable arm.

A device for plotting elliptical figures according to
claim 12, characterized in that the arms are inter-
connected by means of endless screws so that the
cutting material in question rotates on its end. A hy-
draulic system or spring which in turn grips the ma-
terial can be coupled on this end.

A device for plotting elliptical figures according to
claim 12, characterized in that a motor will be
placed directly or by means of pulleys and gears on
the shaft of the pulley (2) in order to produce the
rotation.

A device for plotting elliptical figures according to
claims 12, 13, 14 and 15, characterized in that all
this can be automated.



EP 1 452 340 A1

/z////////////////.

6c

= 44_

d

S



EPO FORM 1503 03.82 (P04C01)

EP 1 452 340 A1

0’) i‘;‘:‘:ea“ Patent  EUROPEAN SEARCH REPORT

Application Number

EP 03 07 5238

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant CLASSIFICATION OF THE
to claim APPLICATION (Int.CL7)

X
Y

DE 18 07 081 A (VAN DE LOCHT, HEINRICH)
21 May 1970 (1970-05-21)

* page 1, Tine 1 - page 4, line 5; claim
1; figures I-1I1 *

DE 11 87 022 B (FRIEDRICH RUDER)
11 February 1965 (1965-02-11)

* colum 1, line 1 - column 6, line 27;
figures 1-4 *

US 2 468 320 A (ARTHUR W. ARNEMANN)

26 April 1949 (1949-04-26)

* column 3, line 35 - column 4, Tine 3;
figures 1-5 *

CH 105 735 A (JOSCELYN G. HORRIDGE ET AL.)
1 July 1924 (1924-07-01)

* the whole document *

DE 23 23 296 A (PRINZ JUN., WILHELM)

21 November 1974 (1974-11-21)

* the whole document *

EP 0 210 542 A (BEIJING EVER BRIGHT
INDUSTRIAL CO0.)

4 February 1987 (1987-02-04)

* the whole document *

DE 351 600 C (OTTO REULEKE)

10 April 1922 (1922-04-10)

* the whole document *

The present search report has been drawn up for all claims

1,4,9,12, B43L11/04

B43L11/055

2,3,5-8,/ B26D3/10

10,11,
15,16

2,3,6-8,
10,11,
15,16

1-16

1-16

1-16

1-16

TECHNICAL FIELDS
SEARCHED  (Int.CL7)

B43L
B26D

Place of search Date of completion of the search

MUNICH 22 August 2003

Examiner

Greiner, E

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O non-written disclosure

P :intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date

D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




EPO FORM P0459

EP 1 452 340 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 03 07 5238

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is. in no way liable for these particulars which are merely given for the purpose of information.

22-08-2003
Patent document Publication Patent family Publication
cited in search report date member(s) date

DE 1807081 21-05-1970  DE 1807081 Al 21-05-1970
DE 1187022 11-02-1965  NONE
US 2468320 26-04-1949  NONE
CH 105735 01-07-1924  NONE

DE 2323296 21-11-1974 DE 2323296 Al 21-11-1974

EP 0210542 04-02-1987 CN 85105426 A 08-10-1986

EP 0210542 Al 04-02-1987

JP 62202799 A 07-09-1987

us 4688331 A 25-08-1987
DE 351600 ¢ 10-04-1922  NONE

o e i e e o = e e T e e e e R e e e e e R T e e e e e om e e e R e = e e e e

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	description
	claims
	drawings
	search report

