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CONE NUT DECOKING MACHINE

CROSS REFERENCE TO PRIOR APPLICATIONS
[0001] This application claims the benefit from U.S. Provisional Application No.
61/312,195 filed on March 9, 2010, which is hereby incorporated herein by reference for all

purposes as if fully set forth herein.

BACKGROUND OF THE DISCLOSURE
[0002] 1. Ficld of the Disclosure
[0003] This disclosure is directed to removing a scale or coking from a cone nut, and

more particularly to an apparatus for removing a scale or coking from a cone nut.

[0004] 2. Related Art

[0005] When a used fuel injector is collected for remanufacturing, a scale or coking may
be formed on an exterior surface of a cone nut. The scale or cocking is typically removed
manually using an abrasive pad. For example, a lathe may be used to rotate a cone nut at a speed
of about 2500 RPM. An operator with an abrasive pad on his or her hand may manually place
the pad on the rotating cone nut to clean the exterior surface of the cone nut. This may cause
environmental, ergonomic and safety problems. Furthermore, depending on the operators’
methods, some cone nuts may not be cleaned thoroughly for remanufacturing. Accordingly,
there is a need for a new approach to effectively clean used cone nuts in a more consistent

manner, that is safer, ergonomically improved and more environmentally friendly.
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SUMMARY OF THE DISCLOSURE

[0006] According to an aspect of the disclosure, a work station is disclosed for cleaning a
cone nut. The work station comprises a work bench including a bench top, a lathe arranged on
the bench top and configured to rotate a cone nut, and a cleaning unit arranged on the bench top
adjacent to the lathe and configured to clean the cone nut.

[0007] The work station may further include a door arranged on a front side of the bench
top. The door may be configured to be automatically locked when the lathe and the cleaning unit
are turned on.

[0008] The cleaning unit may include a slide arranged on the bench top, a motor mounted
on the slide, and an abrasive pad rotated by the motor. The work station may further include a
control unit for controlling the lathe and the cleaning unit. The lathe and the cleaning unit may
be powered by at least one of electrical power and pneumatic power.

[0009] The slide may include an X axis slide for moving the motor to a first direction,
and a Y axis slide for moving the motor to a second direction, which may be substantially
perpendicular to the first direction. The X axis slide may move from a home position to a work
position to move the abrasive pad toward the cone nut when the cleaning unit is turned on. The
Y axis slide may move from a home position to a work position to form a contact between the
abrasive pad and the cone nut when the cleaning unit is turned on. The Y axis slide may repeat
moving between a home position and the work position when the cleaning unit is turned on. The
Y axis slide may repeat this movement, for example, three times.

[0010] The lathe may include a clamping collet and an unclamp for the clamping collet.
The work station may further include an enclosure arranged over the work bench for collecting

debris from the cone nut.
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[0011] According to another aspect of the disclosure, a method of operating the work
station may include fixing the cone nut to the lathe, activating the lathe to rotate the cone nut,
activating the motor to rotate the abrasive pad, and moving the motor toward the lathe such that
the abrasive pad contacts the cone nut.

[0012] The fixing the cone nut to the lathe may include activating the unclamp, placing
the cone nut on the clamping collet, and deactivating the unclamp.

[0013] The moving the motor may include automatically moving the motor. The
automatically moving the motor may include automatically moving the X axis slide from the
home position to the work position, and automatically moving the Y axis slide from the home
position to the work position. The automatically moving the Y axis slide may include
automatically moving the Y axis slide between the home position and the work position three
times.

[0014] The method may further include automatically moving the X axis slide and the Y
axis slide to the home positions after the Y axis slide is automatically moved between the home
position and the work position three times.

[0015] The method may further include manually moving the motor. The method may
further include collecting debris from the cone nut.

[0016] Additional features, advantages, and embodiments of the disclosure may be set
forth or apparent from consideration of the following detailed description, drawings, and claims.
Moreover, it is to be understood that both the foregoing summary of the disclosure and the
following detailed description are exemplary and intended to provide further explanation without

limiting the scope of the disclosure as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included to provide a further
understanding of the disclosure, are incorporated in and constitute a part of this specification,
illustrate embodiments of the disclosure and together with the detailed description serve to
explain the principles of the disclosure. No attempt is made to show structural details of the
disclosure in more detail than may be necessary for a fundamental understanding of the
disclosure and the various ways in which it may be practiced. In the drawings:

[0018] Fig. 1 shows a front view of a work station for cleaning a cone nut, constructed
according to the principles of the disclosure;

[0019] Fig. 2 shows a top view of the work station shown in Fig. 1; and

[0020] Fig. 3 shows a flowchart of a process for cleaning a cone nut using the work

station shown in Figs. 1 and 2 according to the principles of the disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0021] The embodiments of the disclosure and the various features and advantageous
details thereof are explained more fully with reference to the non-limiting embodiments and
examples that are described and/or illustrated in the accompanying drawings and detailed in the
following description. It should be noted that the features illustrated in the drawings are not
necessarily drawn to scale, and features of one embodiment may be employed with other
embodiments as the skilled artisan would recognize, even if not explicitly stated herein.
Descriptions of well-known components and processing techniques may be omitted so as not to
unnecessarily obscure the embodiments of the disclosure. The examples used herein are

intended merely to facilitate an understanding of ways in which the disclosure may be practiced
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and to further enable those of skill in the art to practice the embodiments of the disclosure.
Accordingly, the examples and embodiments herein should not be construed as limiting the
scope of the disclosure, which is defined solely by the appended claims and applicable law.
Moreover, it is noted that like reference numerals represent similar parts throughout the several
views of the drawings.

[0022] Fig. 1 shows a front view of a work station 100 for cleaning a cone nut
constructed according to the principles of the disclosure. Fig. 2 shows a top view of the work
station 100 shown in Fig. 1. Referring Figs. 1 and 2 concurrently, the work station 100 may
include a work bench 110, a lathe 120, a cleaning unit 130 and a door 140. Optionally, the work
station 100 may further include an enclosure (not shown) located over the work bench 100,
which may be connected to a dust collection system (not shown) for collecting debris (e.g.,
wheel and scale debris) from the work station 100. The lathe 120, the cleaning unit 130 and the
door 140 may be arranged on a bench top 112 of the work bench 110 to provide an
ergonomically improved work environment for operators. The cleaning unit 130 may be
arranged adjacent to the lathe 120. The door 140 may be arranged at a front portion of the bench
top 112. The work station 100 may use pneumatic power, electrical power or a combination of
pneumatic power and electrical power.

[0023] The lathe 120 may include a clamping collet (not shown) for securing a cone nut
via a spring close/air off condition and an unclamp (not shown) for opening and closing the
clamping collet. The cone nut may be placed on an inside diameter of the lathe 120 where the
clamping collet is located. The cleaning unit 130 may include an abrasive wheel motor 132, an
abrasive pad 134 and a slide 136. The abrasive pad 134 may be connected to an axle of the

abrasive wheel motor 132 for rotational movement. The abrasive pad 134 may be a multi-
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layered abrasive pad from, e.g., Scotch Brite™. The abrasive wheel motor 132 may be mounted
on the slide 136, which may include an X-axis slide 136A and a Y-axis slide 136B as shown in
Fig. 2. The slides 136A, 136B may be pneumatic slides, such as, e.g., pneumatic mini sliders
from Festo™.

[0024] The lathe 120, the abrasive wheel motor 132 and the slides 136A, 136B may be
automatically controlled by using a control unit (not shown), such as, e.g., Siemens Logic
PLC™, The cleaning unit 130 may further include a cycle start switch 138 for activating and
deactivating an automatic cleaning operation of the work station 100. While the lathe 120, the
abrasive wheel motor 132 and the slides 136A, 136B may be automatically controlled, the
operator may manually adjust placement and movement of the abrasive pad 134 as needed
because, depending on conditions, some used cone nuts may need more cleaning than others.

[0025] Fig. 3 shows a flowchart of a process 300 for cleaning a cone nut using the work
station 100 shown in Figs. 1 and 2 according to the principles of the disclosure. Upon starting
the process 300 (at 302), the operator may open the door 140 (at 304), activate an unclamp (not
shown) of the clamping collet (at 304), place a used cone nut on the clamping collet (at 308),
deactivate the unclamp of the clamping collet (at 310) to fix the cone nut to the lathe 120 and
close the door (at 312). Then, the operator may activate the cycle start switch 138 (at 314) to
start an automatic cleaning of the cone nut. Upon activating the cycle start switch 138 (at 314), a
safety switch (not shown) for the door 140 may be activated to lock the door 140. Upon
detecting the activation of the cycle start switch 138, the control unit may control the pneumatic
circuit and/or the electronic circuit to operate the lathe 120, the abrasive wheel motor 132 and the

slides 136A, 136B to carry out the cleaning operation.
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[0026] For example, a spindle of the lathe 120 and the abrasive wheel motor 132 may be
turned on (at 314), the X axis slide 136A may move from a home position to a work position,
and the Y axis slide 136B may oscillate between a home position and a work position to make a
contact between the abrasive pad 134 and the cone unit rotated by the lathe 120 (at 316). The Y
axis slide 136B may oscillate between the home position and the work position for, e.g., three
cycles (at 318), and there may be a dwell time at the end of each cycle. If necessary, the operator
may manually manipulate the slider 136 to move the abrasive pad 134 closer to the cone unit to
apply greater cleaning pressure to the cone nut. Once the Y axis slide 136B completes, e.g., the
three cleaning cycles, the X axis slide 136A and Y axis slide 136B may return to their respective
home positions (at 320), and the lathe 120 and the abrasive wheel motor 132 may be turned off
(at 322). The safety switch of the door 140 may be deactivated at this time and the process 300
may be terminated (at 324). Thus, according to the disclosure, used cone nuts may be effectively
cleaned in a more consistent manner while providing safer, ergonomically improved and more
environmentally friendly working conditions for operators.

[0027] While the disclosure has been described in terms of exemplary embodiments,
those skilled in the art will recognize that the disclosure can be practiced with modifications in
the spirit and scope of the appended claims. These examples given above are merely illustrative
and are not meant to be an exhaustive list of all possible designs, embodiments, applications or

modifications of the disclosure.
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WHAT IS CLAIMED IS:

1. A work station for cleaning a cone nut comprising;:
a work bench comprising a bench top;
a lathe arranged on the bench top and configured to rotate a cone nut; and

a cleaning unit arranged on the bench top adjacent to the lathe and configured to clean the

conc nut.

2. The work station of claim 1, further comprising a door arranged on a front side of
the bench top.

3. The work station of claim 2, wherein the door is configured to be automatically

locked when the lathe and the cleaning unit are turned on.

4, The work station of claim 1, wherein the cleaning unit comprises:
a slide arranged on the bench top;
a motor mounted on the slide; and

an abrasive pad rotated by the motor.

5. The work station of claim 1, further comprising a control unit for controlling the

lathe and the cleaning unit.
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6. The work station of claim 5, wherein the lathe and the cleaning unit are powered

by at least one of electrical power and pneumatic power.

7. The work station of claim 1,
wherein the cleaning unit comprises:
a slide arranged on the bench top;
a motor mounted on the slide; and
an abrasive pad rotated by the motor; and
wherein the slide comprises:
an X axis slide for moving the motor to a first direction; and
a Y axis slide for moving the motor to a second direction, which is substantially

perpendicular to the first direction.

8. The work station of claim 7, wherein the X axis slide moves from a home position

to a work position to move the abrasive pad toward the lathe when the cleaning unit is turned on.

9. The work station of claim 7, wherein the Y axis slide moves from a home position
to a work position to form a contact between the abrasive pad and the cone nut when the cleaning

unit is turned on.

10.  The work station of claim 9, wherein the Y axis slide repeats moving between a

home position and the work position three times when the cleaning unit is turned on.
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1. The work station of claim 10, wherein the lathe comprises:
a clamping collet; and

an unclamp for the clamping collet.

12.  The work station of claim 1, further comprising an enclosure arranged over the

work bench for collecting debris from the cone nut.

13. A method of operating a work station that includes a work bench having a bench
top, a lathe arranged on the bench top and configured to rotate a cone nut, and a cleaning unit
arranged on the bench top adjacent to the lathe and configured to clean the cone nut, the method
comprising:

fixing the cone nut to the lathe;

activating the lathe to rotate the cone nut;

activating a motor to rotate an abrasive pad; and

moving the motor toward the lathe such that the abrasive pad contacts the cone nut.

14.  The method of claim 13, wherein the fixing the cone nut to the lathe comprises:
activating an unclamp;
placing the cone nut on a clamping collet; and

deactivating the unclamp.

15.  The method of claim 13, wherein the moving the motor comprises automatically

moving the motor.
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16. The method of claim 15, wherein the automatically moving the motor comprises:
automatically moving an X axis slide from a home position to a work position; and

automatically moving a Y axis slide from a home position to a work position.

17.  The method of claim 16, wherein automatically moving the Y axis slide

comprises automatically moving the Y axis slide between the home position and the work

position three times.

18.  The method of claim 17, further comprising automatically moving the X axis

slide and the Y axis slide to the home positions after the Y axis slide is automatically moved

between the home position and the work position three times.

19.  The method of claim 13, further comprising manually moving the motor.

20.  The method of claim 13, further comprising collecting debris from the cone nut.
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