6/118963 A2 |1 0 0 000 OO O

O
=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

fa!

(19) World Intellectual Property Organization [,
International Burcau '3_ ]

(43) International Publication Date
9 November 2006 (09.11.2006)

(10) International Publication Number

WO 2006/118963 A2

(51) International Patent Classification:
GO1D 11/28 (2006.01)

(21) International Application Number:
PCT/US2006/016076

(22) International Filing Date: 28 April 2006 (28.04.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/675,855 29 April 2005 (29.04.2005) US
(71) Applicant (for all designated States except US): AUTO
METER PRODUCTS, INC. [US/US]; 413 West Elm

Street, Sycamore, IL 60178 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): VERDOUW, James,
N. [US/US]; 3808 Harwood Lane, Rockford, IL 61114
(US).

(74) Agent: GREGORY, Donald, A.; DICKSTEIN SHAPIRO
MORIN & OSHINSKY LLP, 2101 L Street Nw, Washing-
ton, DC 20037-1526 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: GAUGE WITH ILLUMINATED DIAL AND POINTER

18
w2 %
2N\8 7

\

%/21

31\ /
% ~1]
23N’ i 7 I
1t~ H N =
01 NI
hi I=Z1'Z
10~ i \
g ’L%_{\/ﬁ g
4 ﬂo‘\ 'R ﬁ\\
102 N 1 o]
= ===
JY‘/L‘ =] EJ/
2 AP

(57) Abstract: A gauge with a light transmitting pointer and a light-transmitting dial plate having a surface with indicia for a variable
& represented by the dial, at least one light source facing a hub of the pointer and positioned rearwardly from the rear surface of the dial
& plate for illuminating the dial plate. The light-transmitting pointer is mounted for rotational movement about an axis normal to the

dial plate. The pointer hub is concentric with the axis, extending through the dial plate and projecting both forwardly and rearwardly
from the plate, and an indicator projecting laterally from the hub across a portion of the front surface of the dial plate. The portion
of the hub extending rearwardly of the dial plate is shaped to capture light directly from the light source so that light enters the hub
and propagates forwardly through the hub, and then laterally from the hub into the indicator to illuminate the indicator.
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GAUGE WITH ILLUMINATED DIAL AND POINTER

[0001]  This application claims priority from U.S. Provisional Application No.
60/675,855, filed on April 29, 2005, which is hereby incorporated by reference in its
entirety.

FIELD OF THE INVENTION

[0002]  The present invention relates generally to gauges and, more
particularly, to gauges having illuminated dials and pointers such as the gauges used in

automotive applications for speedometers, fuel gauges and the like.

BACKGROUND OF THE INVENTION

[0003]  Gauges with illuminated dials and pointers have been made for many
years, and for a variety of different applications. One of the largest applications for
such gauges is the automotive industry where gauges having illuminated dials and
pointers are used in large numbers, and have been in use for many years. Much effort
has gone into the development of such gauges that can be efficiently and economically
manufactured and that are aesthetically pleasing. Numerous patents have been issued
on various designs and constructions for such gauges, such as U.S. Pat. Nos. 4,163,428;
4,215,647; 4,218,726; 4,274,358; 4,771,368; 5,839,811; 5,915,822; 5,934,782; 6,276,809 and
6,663,251,

SUMMARY OF THE INVENTION
[0004]  Itis one object of the present invention to provide an improved design

for a gauge having an illuminated dial and pointer, that can be efficiently manufactured
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at a relatively low cost because of the simplicity of the construction, and yet still
provides good illumination of the dial and pointer and is aesthetically pleasing. In this
connection, one specific object of this invention is to provide such an improved gauge
that does not require a separate light source for the pointer.

[0005]  Itis a further object of the present invention to provide such an
improved gauge that has relatively few parts and can be made small, compact and
lightweight.

[0006]  Another object of the invention is to provide such an improved gauge
that illuminates the pointer uniformly regardless of the angular position of the pointer.

[0007] A still further object of the present invention is to provide such an
improved gauge which generates very little heat.

[0008]  Itis a further object of the invention to provide an improved gauge
that illuminates the pointer and may be implemented in a variety of gauge
arrangements.

[0009] A still further object of the invention is to provide an improved gauge
in which hot spots are eliminated.

[0010]  In accordance with the invention, there is therefore provided a gauge
© comprising a light-transmitting pointer and a light-transmitting dial plate having a
front surface with indicia for a variable represented by the dial, at least one light source
facing the pointer hub and positioned rearwardly from the rear surface of the dial plate
for illuminating the dial plate. The light-transmitting pointer is mounted for rotational
movement about an axis normal to the dial plate. The pointer hub is concentric with the
axis, extending through the dial plate and projecting both forwardly and rearwardly
from the plate, and an indicator projecting laterally from the hub across a portion of the
front surface of the dial plate. The portion of the hub extending rearwardly of the dial

plate is shaped to capture light directly from the light source so that light enters the hub
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and propagates forwardly through the hub, and then laterally from the hub into the

indicator to illuminate the indicator.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011]  The invention will now be described in connection with a preferred
embodiment with reference to the following illustrative figures so that it may be more
fully understood. It will be understood that the particulars shown are by way of
example and for purposes of illustrative discussion of the preferred embodiment of the
present invention only, and are presented to provide what is believed to be the most
useful and readily understood description of the principles and conceptual aspects of
the invention. In this regard, no attempt is made to show structural details of the
invention in more detail than is necessary for a fundamental understanding of the
invention, the déscription taken with the drawings making apparent to those skilled in
the art how the several forms of the invention may be embodied in practice. In the
drawings:

[0012]  FIG. 1is a longitudinal cross-sectional view of an automotive gauge
according to one embodiment of the invention;

[0013]  FIG.2is alongitudinal cross-section view of an automotive gauge
according to one embodiment of the invention;

[0014]  FIG. 3 is an enlarged longitudinal cross-sectional view of the pointer in
the gauge of FIG. 1;

[0015]  FIG. 41is a top plan view of the pointer shown in FIG. 2;

[0016]  FIG. 5is a longitudinal cross-sectional view of a cap for the tail portion
of the pointer in the gauge of FIG. 1;

[0017]  FIG. 6is a top down plan view of the cap shown in FIG. 4; and

[0018]  FIG.7is an exploded perspective of the gauge of FIG. 1.
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DETAILED DESCRIPTION OF THE INVENTION

[0019]  Referring now to FIG. 1, there is shown an automotive gauge having a
light-transmitting pointer 10 mounted for rotational movement across the face of a dial
plate 11 formed as the end wall of a cylindrical cup 12 that is open at its inner end. The
pointer 10 is mounted to maintain a clearance between the dial face and the rear surface
of the pointer, and is driven by a small electric motor 13 controlled by electrical
circuitry on a printed circuit board (PCB) 15, illustrated in FIG. 7. The motor 13 has an
output shaft 16 that fits into a mating hole in a stem 17 extending rearwardly from the
pointer 10 and formed as an integral part of the pointer. A stop pin, illustrated in FIG.
1, 18 may optionally be included to limit the pivoting movement of the pointer 10
across the dial, for precise positioning of the pointer during automatic re-calibration, as
is known in the art (FIG. 2).

[0020]  The entire gauge mechanism and control circuitry is enclosed in a
cylindrical housing 20 having a closed back end 21 and an open front end for receiving
alens 22 and a bezel 23 covering the outer peripheries of the lens 22 and the open front
end of the housing 20. The lens 22 is supported on a retainer ring 24 that rests on the
open end of the housing 20 and extends downwardly to the face of the dial plate 11. A
sealing ring 25, illustrated in FIG. 7, fits inside the bezel 23 to provide a seal between
the bezel 23 and the adjacent surfaces of the housing 20, lens 22 and retainer ring 24 to
prevent ambient moisture and particulate matter from entering the interior of the
gauge.

[0021] To illuminate the dial face, the cup 12 that forms the dial plate 11 is
made of a light-transmitting material such as a clear plastic and is illuminated by light
radiated from several side-fire light-emitting diodes ("LEDs") 26 mounted on a second

PCB 30. The number of LEDs is chosen to best suit the illumination needs of the
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implementation. The LEDs 26 are positioned around the perimeter of the PCB 30 and
face towards a pointer hub 10a. Further, the LEDs 26 are selected to provide light at the
desired angle (i.e., wide angle LEDs may be use). The LEDs 26 are positioned
rearwardly from the rear surface of the dial plate 11, and receive electrical power from
connectors (not shown) that pass through the printed circuit board 15 to a power
connection at the back end of the housing 20. The LEDs 26 are mounted at intervals
around the central axis of the gauge, which is normal to the plane of the dial plate 11
and is also the axis of the pointer stem 17 and the output shaft 16 of the motor 13. The
LEDs 26 may be spaced around the PCB 30 equally or randomly. The spacing may be
predetermined to provide illumination best suited for the implementation.

[0022]  Provided between the cup 12 and PCB 30 is a light ring 18. The light
ring 18 directs light from the perimeter of the PCB 30 towards the pointer hub 10a. The
light ring 18 also serves to limit the hot spots created by the close proximity of the LEDs
26 to the dial face. The width 19 of the light ring 18 is selected relative to the angle of
the light emitted from the LEDs 26 to eliminate hot spots while still allowing light to
reach the dial. Additionally, the light ring 18 may be formed to selectively illuminate
portions of the dial face in a variety of shape and size arrangements. Alternatively if a
non-transparent dial face is used, the light shield 18 is not necessary.

[0023]  Light from the LEDs 26 is picked up by the inside surfaces of the dial-
plate cup 12 and propagated throughout that cup so as to illuminate the dial plate 11
that forms the base plate of the dial face. A thin opaque face plate 31 is attached to the
surface of the illuminated plate 11 to form the desired indicia on the dial face by
covering portions of the plate 11 so that only the non-covered portions of the
illuminated plate 11 are visible.

[0024]  In accordance with one aspect of the present invention, the pointer,
illustrated in FIG. 3, is made of a transparent or translucent material, preferably

colored, and is illuminated by the light from the same light source that illuminates the
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dial face. Thus, in the illustrative embodiment of FIG. 1, light from the LEDs 26 is
captured by a tapered transition 40 on the pointer stem 17, rearwardly of the dial plate
11. This tapered transition 40 is located between a narrow distal portion 41 of the stem
17 and a wide proximal portion 42 that extends forwardly through the dial plate 11.
The transition is located such that a portion of the light radiating from the LEDs 26
impinges on the tapered transition 40, as illustrated by the dashed line in FIG. 1. Light
thus enters the wide portion 42 of the transparent or translucent stem 17 via the tapered
transition 40 and propagates forwardly through the wide portion 42 of the stem 17.
[0025] The tapered transition 40 is coaxial with the stem 17 and is uniform
around the entire circumference of the stem 17, so that the exterior surface of the
transition captures substantially the same amount of light regardless of the angular
position of the pointer. This arrangement illuminates the pointer without the use of a
separate light source dedicated to the pointer, and illuminates the pointer with a
brightness that is consistent and non-fluctuating regardless of the angular position of
the pointer. The surface of the transition 40 forms an angle with respect to the axis of
the stem 17. The contour of the transition 40 is selected to propagate light through the
pointer 10. The preferable angles of the transition 40 is between 15° and 60°, however
the invention is not limited to this angular range. Further, the transition 40 is not
limited to the tapered transition construction illustrated in FIG. 1. The transition 40
may be implemented using a variety of transition designs including the spherical
shaped transition 40 illustrated in FIG. 2. The key feature of each transition contour
construction is the ability to capture light from the LEDs 26. Other configurations of the
pointer 10 are contemplated, including a pointer stem 17 of a constant width over the
entire length of the pointer stem 17. The exterior surface of the transition 40 is
preferably a highly polished surface, which may be achieved by molding the pointer
from a polymeric material in a mold in which that portion of the mold surface that

forms the transition 40 is treated to form a very smooth surface.
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[0026]  To direct the light that propagates forwardly through the stem 17
laterally into the pointer 10, a recess 43 in the upper surface of the pointer hub 10a
forms a reflecting surface 44 extending at a 45° angle to the axis of the stem 17. The
forwardly propagating light impinges on this surface 44 and is reflected laterally
(downwardly as viewed in FIG. 2) toward the free end of the indicator portion 10b of
the pointer 10, thus illuminating the indicator portion 10b. The rear surface 45 (FIG. 3)
of the indicator portion 10b of the pointer is preferably coated with a reflective material,
such as an opaque white paint, to improve the uniformity of illumination of the
indicator portion and to increase the amount of light that reaches the top and side
surfaces of the indicator portion.

[0027]  To conceal the pointer stem 17, an opaque cap 50, illustrated in FIGs.
4-6, fits over the front of the hub portion 10a and tail portion 10c of the pointer 10. This
cap 50 is notched to fit over the indicator portion 10b that extends laterally from the
hub portion 10a, so that only the indicator portion 10b is visible from the front of the
gauge, even though the hub and tail portions of the pointer are also illuminated
beneath the opaque cap 50. If desired, the cap 50 can be made of a translucent material
to reveal the entire illuminated pointer, including the hub and tail portions 10a and 10c,
with the cap 50 serving to attenuate light from the brightest regions of the pointer and
thereby make the illumination more uniform along the entire length of the pointer 10.
The cap 50 can also be made of a color different from that of the pointer 10. A notch 51
formed in the tail side of the recess 43 reflects more light into the tail portion 10c when
it is desired to illuminate that portion of the pointer.

[0028] One advantage of the above described invention is that it allows for
the space between the LEDs 26 and the back of the dial face plate 11 to be reduced. The
compact design of the gauge allows for the gauge to be used in a wider variety of
implementations, and particularly an implementation in which space is limited.

Further, the spacing of the LEDs 26 provides the ability for the invention to be
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implemented in variety of gauge arrangements, including either as a full or short sweep
gauge.

[0029] It will be evident to those skilled in the art that the invention is not
limited to the details of the foregoing illustrated embodiments and that the present
invention may be embodied in other specific forms without departing from the spirit or
essential attributes thereof. The present embodiments are therefore to be considered in
all respects as illustrative and not restrictive, the scope of the invention being indicated
by the appended claims rather than by the foregoing description, and all changes,
which come within the meaning and range of equivalency of the claims, are therefore
intended to be embraced therein. What is claimed as new and desired to be protected

by Letters Patent of the United States is:
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1. A gauge having an illuminated dial and pointer,

comprising:

a light-transmitting dial plate having a front surface with

indicia for a variable represented by the dial;

at least one light source positioned rearwardly from a rear
surface of said dial plate for illuminating the rear surface of
said dial plate, the light from said light source being

transmitted by said dial plate to the front surface thereof;

a light ring, positioned between said at least one light source

and said dial plate; and

a light-transmitting pointer mounted for rotational
movement about an axis normal to said dial plate, said
pointer having a hub concentric with said axis and
extending through said dial plate and projecting both
forwardly and rearwardly from said plate, and an indicator
projecting laterally from said hub across a portion of the
front surface of said dial plate, said hub having a small-
diameter portion located behind said dial plate, a large-
diameter portion extending through said dial plate, and a
tapered transition portion between said small-diameter and
large-diameter portions, said tapered transition portion

being located closer to the rear surface of said dial plate than
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said light source and forming a tapered outer surface
configured for intercepting light from said light source so
that said light enters said hub and propagates forwardly
through said hub and laterally from said hub into said

indicator for illuminating said indicator.

2. The gauge of claim 1, wherein said light ring is configured

for reducing or eliminating hot spots.

3. The gauge of claim 1, wherein the width of said light ring is
selected based on an angle of the light emitted from said at

least one light source.

4. The gauge of claim 1, wherein said light ring is formed to
illuminate portions of the dial face so that the dial face has a

particular shape and size arrangement.

5. The gauge of claim 1, wherein said indicia are formed by a
thin face plate that covers portions of the dial plate so that
only non-covered portions of the dial plate are illuminated

creating said indicia.

6. The gauge of claim 1, wherein said pointer further
comprises a recess in an upper surface of said hub which
forms a reflecting surface to laterally propagate light

through the pointer.

7. The gauge of claim 1, wherein said tapered transition is

spherically shaped.

10
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8. The gauge of claim 1, wherein the angle between said axis
and said tapered outer surface of the transition is about 45

degrees.

9. The gauge of claim 1, wherein the angle between said axis
and said tapered outer surface of the transition is about 15

degrees.

10. The gauge of claim 1, wherein the angle between said axis
and said tapered outer surface of the transition is about 60

degrees.

11. The gauge of claim 1, wherein gauge is either a full or short

sweep gauge.

12. The gauge of claim 1, wherein said at least one light source

are side-fire light-emitting diodes.

13. A gauge having an illuminated dial and pointer,

comprising:

a light-transmitting dial plate having a front surface with

indicia for a variable represented by the dial;

a light-transmitting pointer mounted for rotational
movement about an axis normal to said dial plate, said
pointer having a hub concentric with said axis and
extending through said dial plate and projecting both

forwardly and rearwardly from said plate, and an indicator

11
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14.

15.

16.

17.

projecting laterally from said hub across a portion of the

front surface of said dial plate;

at least one light source positioned rearwardly from a rear
surface of said dial plate and configured for illuminating an
outer surface of said hub, wherein said hub is configured for
intercepting light from said light source so that the light
enters said hub and propagates forwardly through said hub
and laterally from said hub into said indicator for

illuminating said indicator; and

a light ring, positioned between said at least one light source

and said dial plate.

The gauge of claim 13, wherein said light ring is configured

for reducing or eliminating hot spots.

The gauge of claim 13, wherein said pointer further
comprises a recess in an upper surface of said hub which
forms a reflecting surface to laterally propagate light

through the pointer.

The gauge of claim 13, wherein said tapered transition is

spherically shaped.

The gauge of claim 13, wherein the angle between said axis
and said tapered outer surface of the transition is about 45

degrees.

12
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18. The gauge of claim 13, wherein the angle between said axis
and said tapered outer surface of the transition is about 15

degrees.

19. The gauge of claim 13, wherein the angle between said axis
and said tapered outer surface of the transition is about 60

degrees.

20. The gauge of claim 13, wherein said gauge is either a full or

short sweep gauge.

21. The gauge of claim 13, wherein said at least one light source

are side-fire light-emitting diodes.

22. A method of illuminating a dial and a pointer of 3(1 gauge
having a light-transmitting dial plate having a front surface
with indicia for a variable represented by the dial, and a
light-transmitting pointer mounted for rotational movement -
about an axis normal to said dial plate, said pointer having a
hub concentric with said axis and extending through said
dial plate and projecting both forwardly and rearwardly
from said plate, and an indicator projecting laterally from
said hub across a portion of the front surface of said dial
plate, said hub having a small-diameter portion located
behind said dial plate, a large-diameter portion extending
through said dial plate, and a transition portion between
said small-diameter and large-diameter portions, said
transition portion being located closer to a rear surface of

said dial plate than at least one light source and forming a

13
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23.

24.

25.

tapered outer surface said method comprising:

directing light, by a light ring positioned between said at
least one light source and said dial pate, from said at least

one light source toward said dial plate and said hub;

capturing light directly from said light source in said
tapered outer surface so that the light enters said hub and

propagates forwardly through said hub, and

directing light laterally into said indicator from a portion of
said hub on the front side of said dial plate to illuminate

said indicator.

The method of claim 22, wherein said light source comprises

multiple light-emitting diodes spaced around said axis.

The method of claim 22, wherein said transition is

spherically shaped.

The method of claim 22, further comprising illuminating
said dial plate with said at least one light source spaced

rearwardly from the rear surface of the dial plate.

14
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