WO 2006/124360 - | - 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
incorputatesiifeet slide mechanisms onla user interface to aRE6RUER006/017682
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
slide fé%[g m(égdification of the intensities, colors, and other characteristics
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electronic devices include linear slides for tuning of the volume of the

Aiglio gAY efthagyice. [0003[ Most prior art slider controls consist of a

linear slide potentiometer, a faceplate mounted over the potentiometer,

ghipn actuagion m led to.the. potentiometer through a slot in
tf??e fgce plate, foé}ad%[%éﬁ% (Leg %ﬁ%gag? B g‘%ﬁ% 8%%?%%?%?(% gfﬁ@ lighting control
oteRABI RSP SU9ESt a resistive divider and adjustment of the

potentiometer will change the output voltage of the resistive divider. The

BWHENBYRRS &3 W%ﬂm@ﬁontrol circuit that will change the

characteristic of the controlled device in response to changes in the

Wit volta%ngf%[}l%feéisxive divid(;alr. 0004] Becauyse.the location of the
féa;‘lotE(l_L)jf prior an Slider contro sél?smﬁ%osltf)[lrﬁ%eari Fj‘rl%%éngﬁ%fe!fmﬁt{)’%\?é’s[ﬁénw ace to allow
horEion stese RhRdisimab el fotemtteirticrishe dmisndaing epntrmtled. For example,
petentsiss difing Cacludsiiser iy itenthebesiontal UTehp oienig Bl esnmected
IRGHESRERIRRHR. Rl eAD BRI GaRl0 0 CORKAL AN ge-boards include many sliders for
modification of the intgnsities, colors, and other characteristics of the theatrical lights during a
performance. Finally, many audio electronic devices include linear stides for tuning of the volume
of the audio output of the device,

{8003} 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. 'I‘ypicélly, the potentiometer is partof a
resistive divider and adjustment of the potentiometer will change the output w.)ltage 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 art 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 stider control, and
decrease the lifetime of the potentiometer. Also, since -dimmers are connected fo line-veoltags

potentials, the elongated slot in the faceplate can pose a safety issue if a conductive tool, such as 2



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 o8/ MIBFR specifically, there exists a need for a slid&iCEORGH 7632
which the potentiometer is protected from dirt and dust build-up and from

oA HEh R CoridRo e avhreks e i RO RISEHRM T Tof P clectrical

oubpithens! dhdedmmoer. SUMMARY OF THE INVENTION [00061 According

to the present invention, a captured offset linear guide system for a
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faceplate and extends through the elongated slot to couple to the offset

member ' oupl the linear potentiometer. (00071 Further, the

Em‘yﬂ%wﬁﬁﬁqﬁ?ﬁm extends along an axis substantially

perpendiculay to the plane of the. front surface of. the faceplate through_the
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otentiometer. The axis of the post o the offset member is parallel to the
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elongated slot to couple to the offset member, which coupies to the linear potentiometer.

[0007] 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 lincar 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. .

. {0068} 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 mermber includes a
notch for coupling to the alignment rail so that the offset member does not become misaligned when

moving along the longitudinal axis.



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

offsef nerpegLdncludes a notch for coypling to the alignmegtsalspthak,

the offset member does not become niisaligned when moving along the
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DESCRIPTION OF THE'DRAWINGS [0009] Fig. | is a perspective view of

Bobighting ceptroldriRg-acrOrdINgr PG RSEDE MR &b Filed
i{iﬁfﬁa fggnt view of the lighting control device of Fig. 1; [00111 Fig. 3is a
S6ctional view taken along line A-A in Fig. 2; [00121 Fig. 4 is a sectional

jeyw taken along line B-B in Fig. 2: 100131 Fig. 5A is.a.front view of the

T8 ke of the Rt koo A SRS Rrs RO Ay, 56 s o
jonal new taken alpng line X-X in Fig. 5A; and [00151 Fig. 6 is a rear
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[&Eg} 1. DET ILED DESCRIP%E)N OF THE INVENTION [00161 The
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[0015] Fig. 6 is a rear perspective view of the faceplate assembly of the lighting control
device of Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION

{aol6] The foregoing summary, as well s 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
instriumentalities disclosed.

{0017] Fig. 1 shows a petspective ﬁew 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 elougated slot 16. A knob LR is provided for a user
interface for the ﬁghting 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 semiconducior switch for controlling the intensity of the lighting load. Also, the lighting
control device 10 may be a low-voltage device that connects fo a control link and communicates

" digital signals fo a central processor, which is connected to 2 remote dimming module. In both



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
face% % 1tJoudes an elongated slot 16. A knob 18 is prowded for a

user Interface for the lighting control dévice. The Ilghtlng con?FéFscfg[\Wg”?&)
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to a control link and communicates digital signals to a central processor,
[iigh is corfiiectgdte aftemate dimheriipigingeditie: daviaatio\W®ig. 1. A sectional view
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and a bezel ether form the outer enclosure o tlng
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of the lighting control device, is housed inside and is supported by the
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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 drawmg
of Fig. 3 (i.e., parallel to the x-axis of Fig. 2), but not in directions paraliel to the y—axls or the z-axis.
An alignment rail 42 extending paralle! 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 misaligonment 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 c;ffset member 34 fits
into & 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



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
adjusweenbenmmaber 30 and thus change the resistance betwesmrohadeads
28 of the potentiometer 26. [0020] The offset member 34 is held in close
prokinigh shthttitekiageplate TRehediwbigugdecaai Snddlyssanthimpifsetds of the posts
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user, the lighting control device 10 provides an improved assthetic over prior art slider controls.

{0023} 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.

[0024] 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 knoh. 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 clongated slot 16,
such that the knob 18 is able to move from one end of the slot to the other.

{0025} 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 the lighting control
device 10. This allows for easy connection of the faceplate assembly 46 to the lighting control



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 ¥BEKIEGEE over the prior art. First; with the offset deI§H/BT2fRE017682
present invention, it is much more difficult for dust and dirt to get inside of
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nment rail 42 can be seen. IS a perspective view of
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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 MCSLLP
lighting control WO 2006/124360 -6- PET/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
Shippiag replacement faceplates to the field. [00261 An additional
unexpected benefit of the present design is that the movement of the
knob glong themelongated-seubasem excertinngl dealoThe rlignmentiall
42 prevents the offset member 34 from rotating during movement along
the slatfasitedimingte slomnnecedsamnytdnidiignnaf |dhetoffiaet direttiber 34
with the guide rails 40. Further, the guide rails 40 provide a smooth
surfacekigh e iBgradomitisaiends thrasbdbaclosertdiing fabeffomiaa the post
Althgiugh the preser;l}t*eiréyentiog iLgls been described in relation to particular
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therefore, that the present invention be limited n the specific
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CLAIMS 1. An offset linear guide system for a lighting control device,

compriginffseanfaceplatejialingamelengatedsiotextentingadj@tment member of
longitudinal direction; a knob having a post that extends through the
t]@,qmqgat@@pgq@t, ﬁﬂﬁgsﬁmé%’hﬂy@@géqngth 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 2 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 operabie to move along substantially the first axis.



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 membe$ having a length in the longitudinal MCSLLP
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 sechind axis and shedhisd axis eashibeiognparallel to and offset in a
lateral direction from. the elongated slot; wherein the offset member is
capture [ il h fiset me

s operbie s v ans TR R Rl e Gef A e
s?gi’é%ﬁbéfﬁf%ﬁﬁl% further comprising: an alignment member positioned on
the rear surface of the faceplate substantially along the first axis; wherein
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4. The system of claim 1, further comprising:

a beze] 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.



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 slQficsy i p
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 poteRoRHEest offdaisnlibihgrdontobitevivenBrAdnpspatepost
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front surface, a rear surface, and an elongated slot providing an open
th&%vﬁ‘(‘fn 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®f the facapiaig rieRgatNptraXISIRRH A SeRRNANS E‘%?%%%ﬂ}’gg'y’
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the first axis and the second axis each being parallel to and offsét In
ral djrectign. from: '
latera d& ﬁg’&ggté %vmg 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 axjs and the second axis each being parallel to and offset in a lateral direction from

the elongated siot;

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;



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 membjfrI
is operable to move along substantially a third axis parallel to and offs CSLLP
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
membePSEEBdberitaicembtr figtiglronpisstagirdeviametiblodighting the
cangiehdRvics0petablana sRiRlhenieraity ofA.Jishing oad, the
lighting control device comprising: a faceplate having an elongzﬁ%d 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 poshfioned aloA§caf#enizriassembitiof Waamd oifsetein thdatiised irabtion
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of the knob and the adjustment
the ﬁgh[tlmg control devic;Je.

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 faceplats, the

post operable to move along the elongated slot;

a potentiometer having an adjustment member and positioned along a first axis

paralle] 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 longitadinal
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 (o a

movement of the knob.



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

MCSLLP - 11 12. The lighting cantfgl 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

directiodfrom  the Ensriipitdes shtrolidevisin dheloifstt, wannsertis tapstised
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operable to move along substantially the first a s. 13 Phe |g?1t|ng cohtrol

d&VR3Fclaim 12, further comprising: an alignment member positioned

on the rear surface of the faceplate substantially along the first axis;
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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 gujde 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 10 receive the

alignment member, such that the offset member is prevented from rotating,

4. 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 siot 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.



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 behingtibg;
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.

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.



