
WO 2006/124360 - I - PCT/US2006/017652  LIGHTING CONTROL
HAVING A CAPTURED OFFSET LINEAR GUIDE SYSTEM  FIELD OF
THE INVENTION [00011 The present invention relates to righting control
devices, specifically lighting control  devices having linear sliders.
BACKGROUND OF THE INVENTION [00021 Many control devices
incorporate linear slide mechanisms on a user interface to allow  a
continuous range of adjustment of a characteristic of the device being
controlled. For example,  many residential dimmers include linear sliders
for continuous control of the intensity of a connected  lamp from a
minimum to a maximum value. Also, theatrical stage-boards include many
sliders for  modification of the intensities, colors, and other characteristics
of the theatrical lights during a  performance. Finally; many audio
electronic devices include linear slides for tuning of the volume  of the
audio output of the device. [0003[ Most prior art slider controls consist of a
linear slide potentiometer, a faceplate  mounted over the potentiometer,
and an actuation member coupled to the potentiometer through a  slot in
the faceplate for adjusting the linear potentiometer. Typically, the
potentiometer is part of a  resistive divider and adjustment of the
potentiometer will change the output voltage of the resistive  divider. The
output voltage is provided to a control circuit that will change the
characteristic of the  controlled device in response to changes in the
output voltage of the resistive divider. [0004] Because the location of the
slot of prior an slider controls is positioned immediately  above the
potentiometer, it is common for dirt and dust to build up on the
potentiometer. This can  cause intermittent behavior of the potentiometer,
require periodic cleaning of the slider control, and  



decrease the lifetime of the potentiometer. Also, since dimmers are
connected to line-voltage  potentials, the elongated slot in the faceplate
can pose a safety issue if a conductive tool, such as a WO 2006/124360
-2- PCTIUS2006/017682  screwdriver, is inserted into the slot and makes
contact with the potentiometer and other electrical.  components of the
dimmer. [00051 Thus, there exists a need for a slider control, in which the
potentiometer is protected  from foreign materials entering the device from
the outside. More specifically, there exists a need  for a slider control in
which the potentiometer is protected from dirt and dust build-up and from
tools  making contact with the internal electrical components from the
outside of the device. SUMMARY OF THE INVENTION [00061 According
to the present invention, a captured offset linear guide system for a
lighting control device includes a faceplate, a knob, an offset member, and
a linear potentiometer.  The faceplate includes an elongated slot that is
positioned along a longitudinal axis. The linear  potentiometer is
positioned along an axis that is parallel to and offset in a lateral direction
from the  elongated slot. The knob is positioned to the front of the
faceplate and extends through the  elongated slot to couple to the offset
member, which couples to the linear potentiometer. (00071 Further, the
knob has a narrow portion that extends along an axis substantially
perpendicular to the plane of the front surface of the faceplate through the
elongated slot to make  connection with the offset member. The offset
member includes a post that extends along an axis  substantially
perpendicular to the plane of the front surface of the faceplate. The post of
the offset  member contacts an adjustment member of the linear
potentiometer. The axis of the post of the  offset member is parallel to the
axis of the. narrow portion of the knob, yet offset in a lateral direction  



such that the axis of the post does not intersect with the elongated slot.
100081 In a preferred embodiment of the present invention, the faceplate
further comprises  two guide rails and an alignment rail all parallel to the
longitudinal axis of the elongated slot. The  offset member is held close to
the faceplate by the guide rails and is operable to move along the
longitudinal axis from one end of the elongated slot to the other end. The
offset member includes a  notch for coupling to the alignment rail so that
the offset member does not become misaligned when  moving along the
longitudinal axis. WO 2006/124360 - 3- PCT/US2006/017682  BRIEF
DESCRIPTION OF THE'DRAWINGS [0009] Fig. I is a perspective view of
a lighting control device according to the present  invention; [00101 Fig. 2
is a front view of the lighting control device of Fig. 1;  [00111 Fig. 3 is a
sectional view taken along line A-A in Fig. 2;  [00121 Fig. 4 is a sectional
view taken along line B-B in Fig. 2; [00131 Fig. 5A is a front view of the
faceplate of the lighting control device of Fig. 1;  [00141 Fig. 5B is a
sectional new taken along line X-X in Fig. 5A; and [00151 Fig. 6 is a rear
perspective view of the faceplate assembly of the lighting control  device
of Fig. 1. DETAILED DESCRIPTION OF THE INVENTION [00161 The
foregoing summary, as well as the following detailed description of the
preferred  embodiments, is better understood when read in conjunction
with the appended drawings. For the  purposes of illustrating the
invention, there is shown in the drawings an embodiment that is presently



preferred, in which like numerals represent similar parts throughout the
several views of the  drawings, it being understood, however, that the
invention is not limited to the specific methods and  instrumentalities
disclosed. [00171 Fig. 1 shows a perspective view of a lighting control
device 10 according to the  present invention. A faceplate 12 of the
lighting control device 10 is provided surrounded by an  adapter 14. The
faceplate 12 includes an elongated slot 16. A knob 18 is provided for a
user  interface for the lighting control device. The lighting control device 10
may be a dimmer which is.  connected in series between an
alternating-current (AC) power source and a lighting load and  includes a
semiconductor switch for controlling the intensity of the lighting load. Also,
the lighting  control device 10 may be a low-voltage device that connects
to a control link and communicates  digital signals to a central processor,
which is connected to a remote dimming module. In both WO
2006/124360 - 4- PCT/US2006/017682  systems, moving the knob 1S to
the top of the elongated slot 16 will increase the intensity of the  controlled
lighting loads and moving the knob 18 to the bottom of the elongated slot
16 will decrease  the intensity of the controlled lighting loads. [0018] Fig. 2
shows a front view of the lighting control device 10 of Fig. 1. A sectional
view  taken along line A-A in Fig. 2 is shown in Fig. 3. A back cover 20
and a bezel 22 together form the  outer enclosure of the lighting control
device 10. The faceplate 12 and the adapter 14 connect to the  bezel 22.
A printed circuit board (PCB) 24, which includes the electrical components
of the lighting  control device, is housed inside and is supported by the
back cover 20 and the bezel 22. A linear  potentiometer 26 is mounted on
the PCB 24 with electrical connections made through leads 28.
Movement of an adjustment member 30 of the linear potentiometer 26 will
cause the resistance  



between two of the leads 28 to change. [0019] The knob 18 has a narrow
portion 32 that extends through the elongated slot 16 of the  faceplate 12
and attaches to an offset member 34. The offset member 34 includes a
post 36 that  makes contact with the adjustment member 30 of the linear
potentiometer 26 through a slot 38 in the  bezel 22. The offset member 34
allows a movement of the knob 18 to change the position of the
adjustment member 30 and thus change the resistance between the leads
28 of the potentiometer 26.  [0020] The offset member 34 is held in close
proximity with the faceplate 12 by two guide  rails 40, i.e. the offset
member is "captured" by the guide rails. The guide rails 40 allow the offset
member 34 (and the knob 18) to move freely along an axis perpendicular
to the plane of the drawing  of Fig. 3 (i.e., parallel to the x-axis of Fig. 2),
but not in directions parallel to the y-axis or the z-axis.  An alignment rail
42 extending parallel to the slot 16 is provided on the back surface of the
faceplate 12 along the x-axis. The alignment rail 42 couples with a notch
in the offset member 34 to  prevent misalignment or rotation of the offset
member while the offset member is moving along the  x-axis (i.e. along
the length of the elongated slot 16). [0021] Referring to Fig. 4, a sectional
view taken along line B-B in Fig. 2 is shown. As  shown, the body of the
potentiometer 26 extends for the length of the PCB 24. The offset member
34 is located between the faceplate 12 and the bezel 22. The post 36 of
the offset member 34 fits  into a notch in the adjustment member 30 of the
potentiometer 26. The knob 18 is able to move over  the length of the
elongated slot 16. The knob 18 is connected to the offset member 34 by
two posts WO 2006/124360 -5- PCTIUS2006/017682 44 through a
heat-staking process. The heat-staking process involves melting the ends
of the posts  44 and then cooling the posts such that the ends take a
different shape and the posts remain in  



connection with the offset member 32. [00221 Because the narrow portion
32 of the knob 18 and the post 36 of the offset member  34 are not
aligned, the bezel 22 is located immediately behind the elongated slot 16.
This permits  only an indirect, circuitous spatial path from the elongated
slot 16 to the PCB 24 and the linear  potentiometer 26 inside the lighting
control device 10. There is no direct path from the slot 16 to the  PCB 24
and the potentiometer 26. The offset nature of the guide system allows for
some advantages  over the prior art. First, with the offset design of the
present invention, it is much more difficult for  dust and dirt to get inside of
the lighting control device 10 and onto the linear potentiometer 26.  Thus,
minimal cleaning is needed and the potentiometer 26 will have a longer
lifetime. Next, the  since there is not a straight path from the elongated slot
16 to the potentiometer 26 and other internal  electrical components on
the PCB 24, it is not possible to insert a tool into the lighting control-device
10 to cause an unsafe condition. Finally, since the bezel 22 is positioned
between the elongated slot  16 and the PCB 24 and the internal structure
of the lighting control device 10 cannot be seen by a  user, the lighting
control device 10 provides an improved aesthetic over prior art slider
controls.  [00231 A front view of the faceplate 12 detached from the
lighting control device 10 is  shown in Fig. SA. A sectional view taken
along line X-X in Fig. 5A is shown in Fig. 5B. The guide  rails 40 and the
alignment rail 42 can be seen. [00241 Fig. 6 is a perspective view of the
faceplate assembly 46 consisting of the faceplate  12, the offset member
34, and the knob 18, viewed from the rear, bottom, and right sides of the
faceplate. The posts 44 of the knob 18 extend through the offset member
34 to connect the offset  member to the knob. The offset member 34 is
held close to the faceplate 12 by the guide rails 40.  The guide rails 40
and the alignment rail 42 are slightly longer in length than the elongated
slot 16,  



such that the knob 18 is able to move from one end of the slot to the
other. [00251 Because of the guide rails 40 and the connection between
the offset member 32 and  the knob 18, the faceplate assembly 46
remains assembled when removed from thelighting control  device 10.
This allows for easy connection of the faceplate assembly 46 to the
lighting control WO 2006/124360 -6- PCT/IIS2006/017682  device 10
during the manufacturing process and after installation of the lighting
control Also, the  faceplate assembly 46 permits a simple means for
shipping replacement faceplates to the field.  [00261 An additional
unexpected benefit of the present design is that the movement of the
knob along the elongated slot has an exceptional feel. The alignment rail
42 prevents the offset  member 34 from rotating during movement along
the slot, which eliminates unnecessary friction of  the offset member 34
with the guide rails 40. Further, the guide rails 40 provide a smooth
surface  for the offset member 34 to move across during travel [00271
Although the present invention has been described in relation to particular
embodiments thereof, many other variations and modifications and other
uses will become apparent  to those skilled in the art. It is preferred,
therefore, that the present invention be limited not by the  specific
disclosure herein, but only by the appended claims. MCSLLP  _7_
CLAIMS  1. An offset linear guide system for a lighting control device,
comprising:  a faceplate having an elongated slot extending in a
longitudinal direction; a knob having a post that extends through the
elongated slot of the faceplate, the post  



operable to move along the elongated slot; a potentiometer having an
adjustment member and positioned along a first axis parallel  to and offset
in a lateral direction from the elongated slot; and an offset member
coupled between the post of the knob and the adjustment member of  the
potentiometer, the offset member having a length in the longitudinal
direction, the length of  the offset member substantially less than the
length of the elongated slot; wherein the adjustment member of the
potentiometer moves in response to a movement  of the knob. 2. The
system of claim 1, wherein the faceplate comprises a front. surface  and a
rear surface, and the system further comprises: a first guide rail and a
second guide rail, the first and second guide rails positioned  on the rear
surface of the faceplate along a second axis and a third axis, respectively,
the  second axis and the third axis each being parallel to and offset in a
lateral direction from.  the elongated slot; wherein the offset member is
captured by the first and second guide rails such that  the offset member
is operable to move along substantially the first axis. - 8 - MCSLLP  3. The
system of claim 2, further comprising: an alignment member positioned on
the rear surface of the faceplate substantially  along the first axis; wherein
the offset member further comprises a groove operable to receive the
alignment member, such that the offset member is prevented from
rotating. 



4. The system of claim 1, further comprising: a bezel having a second slot
and operable to be positioned between the faceplate  and the
potentiometer such that the second slot is substantially positioned along
the first  axis, the bezel located immediately behind the elongated slot
such that there is no direct  path from the elongated slot to the
potentiometer. 5. The system of claim 4, wherein the bezel defines a fixed
barrier  between the slot and the potentiometer. 6. The system of claim 1,
wherein a resistance of the potentiometer  changes in response to a
movement of the knob. MCSLLP  9 7. The system of claim 1, wherein the
offset member comprises a post  operable to be coupled to an adjustment
member of a potentiometer of the lighting control  device, 8. A faceplate
assembly for a lighting control device, comprising: a faceplate having a
front surface, a rear surface, and an elongated slot providing  an opening
through the faceplate from the front surface to the rear surface; a knob
having a post that extends through the elongated slot of the faceplate, the
post operable to move along the elongated slot; a first guide rail and a
second guide rail, the first and second guide rails positioned.  on the rear
surface of the faceplate along a first axis and a second axis, respectively,
the  first axis and the second axis each being parallel to and offset in a
lateral direction from  



the elongated slot; an offset member coupled to the post of the knob and
captured by the first and  second guide rails such that the offset member
is operable to move along substantially a  third axis parallel to and offset
in a lateral direction from the elongated slot. 9. The faceplate assembly of
claim 8, further comprising: an alignment member positioned on the rear
surface of the faceplate substantially  along the third axis; MCSLLP  - 10
wherein the offset member further comprises a groove operable to receive
the  alignment member, such that the offset member is prevented from
rotating. 10. The faceplate assembly of claim 8, wherein the offset
member  comprises a post operable to be coupled to an adjustment
member of a potentiometer of  the lighting control device. 11. A lighting
control device operable to control the intensity of a  lighting load, the
lighting control device comprising: a faceplate having an elongated slot
extending in a longitudinal direction; a knob having a post that extends
through the elongated slot of the faceplate, the  post operable to move
along the elongated slot; a potentiometer having an adjustment member
and positioned along a first axis  parallel to and offset in a lateral direction
from the elongated slot; and an offset member coupled between the post
of the knob and the adjustment  



member of the potentiometer, the offset member having a length in the
longitudinal  direction, the length of the offset member substantially less
than the length of the  elongated slot; wherein the adjustment member of
the potentiometer moves in response to a  movement of the knob.
MCSLLP  - 11  12. The lighting control device of claim 11, wherein the
faceplate  comprises a front surface and a rear surface, and the lighting
control device further  comprises: a first guide rail and a second guide rail,
the first and second guide rails positioned  on the rear surface of the
faceplate along a second axis and a third axis, respectively, the  second
axis and the third axis each being parallel to and offset in a lateral
direction from  the elongated slot; wherein the offset member is captured
by the first and second guide rails such that  the offset member is
operable to move along substantially the first axis. 13. The lighting control
device of claim 12, further comprising: an alignment member positioned
on the rear surface of the faceplate substantially  along the first axis;
wherein the offset member further comprises a groove operable to receive
the  alignment member, such that the offset member is prevented from
rotating. 14. The lighting control device of claim 12, further comprising: 



a bezel having a second slot and operable to be positioned between the
faceplate  and the potentiometer such that the second slot is substantially
positioned along the first  axis, the bezel located immediately behind the
elongated slot such that there is no direct  path from the elongated slot to
the potentiometer. MCSLLP  - 12  15. The lighting control device of claim
14, wherein the bezel defines a  fixed barrier between the slot and the
potentiometer. 16. The lighting control device of claim 11, wherein a
resistance of the  potentiometer changes in response to a movement of
the knob. 17. The lighting control device of claim 11, wherein the intensity
of the  lighting load is controlled in response to a movement of the knob. 


