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circuit to switch the Iight on and off in association with the presence or
the absence GACKGROIND @F THEANVENTION shoe, or the contact or 30

| mpact  of the.mea&%gf%é§¥nhégfgﬁtf¥3ﬁ¥f%g"ﬁevices incorporated therein

10 are known. Lighting devices have been incorporated into a
variety of footwear, including dress shoes, athletic shoes,
boots, sandals, etc. Reasons for including lighting devices
in footwear include permitting the wearer to see or be seen
in reduced light situations, to provide special effects

15 during entertainment events, or as an element of fashion on
the part of the wearer.

There are several known implementations of footwear
lighting devices. The most basic implementation involves the
use of a light source, (e.g. an incandescent bulb, a neon

20 tube, or a light emitting diode ("LED"})), a portable power
supply, such as a battery, and a manually operated on-off
switch. These elements are connected as an electric circuit
and are located in a convenient location in the footwear,
such as within the sole, the heel, and/or the tongue

.25 structures.

A more complex implementation of lighted footwear
includes the provision of a switching circuit to switch the
light on and off in association with the presence or the
absence of the wearer’s foot in the shoe, or the contact or

30 impact of the wearer’s foot with the ground.

A third implementation involves the use of a so-called
“motion switch" that is utilized to detect the angular
position of the wearer’s foot. The detection of a
predetermined angular position of the shoe relative to the

35 plane of the ground causes the light to illuminate. Such a
motion switch may involve the use of a "tilt switch," i.e.,



A third inplenmentation involves the use of a so-called "nDtion swi tch" that
is utilized to detect the angular position of the wearer's foot. The

det ecti on pf o& (p‘{Edet erm ned angul ar position of the shoe repeathisosiberé he
35 pl ane o? e ground causes the light to illum nate. Such a notion

switch may involve the use of a "tilt switch," i.e., 2 a mercury switch
to sense the angul ar position of the shoe mﬁth respect to the gravity
gradient to activate the circuit at a particular attitude of the shoe.
There are several shortconings associated i th footwear 5 t hat

i ncorporate li htln S accorda wi th the above:di scussed

i npl ement atid %% ¥ §Egpr§9| FECS r{gbehﬁ iPPThT 2R 8% %‘Set fFeoe
l i ghting devwz@htEQSpeotethabse ghreivid tyatgdrsad ssnthore agk tkayet hhe threomit
t hat are'%nht %1%$£E§8ﬁﬂh?tSEEE%ud@“%?SEHE“s&Eé|'Ze lighting 10

devi ces that nate on foot Is In contact with the ground or
at a certain angd?%?rﬁoﬁrﬁlﬁﬁVPEP&tﬁ%QHF?QWlQﬁﬁa?ﬁﬁ°%ﬁaﬁ??e8#FPefPﬁtwear

p& 3\” @& ng forfhwcm@éegoyaﬁebuhghh@&; Té}%ﬁ/&i@é ein f&dcoraehet wegRORhe | N
addi ti on,

t .foot ht 15 t
conpl ex, anf%%%%’él?ggéfgéegbp&ﬁ%% \é%a)‘é%}%e él‘l‘%‘?ﬁ: =\ e?¥$ﬁgg%u%8§r of
parts i nvol veent ingagk altimépat idir @ft |bhe rickghsiong t devibantendf Go

manuf act ur i r@xxggaget and 95%%:1@@ Yokd e&ﬁhe LPTERLR- tgg&ga ERLE are

conponents, esira e wel g I's ad oes, nore space can
Yon" only 1nterm1ttently. Shoes that utilize lighting

10 devices that illuminate only when the foot is in contact
with the ground or at a certain angular position relative to
it are not as effective in providing for increased
visibility of the wearer for several reasons.

In addition, many of the prior art footwear lighting

15 systems are complex, and hence, relatively more expensive.
The greater the number of parts involved in such a circuit
directly increases the chances for manufacturing defects and
other factory related errors. With more components,
undesirable weight is added to the shoes, and more space can

20 be required to accommodate the lighting circuit, thereby
reducing the structural integrity of the shoe.

Further, it is often undesirable for a wearer to have a
light source in a shoe that is continuously "on" when
pressure is being applied to the lighting device, or

25 alternatively, when pressure is continuously absent
therefrom. That is, in footwear that incorporates a pressure
'responsive switching mechanism, the switch activates the
light source when pressure is applied to, or alternatively,
removed from the switch, and the light remains "on"

30 continuously until the pressure is either removed from, or
alternatively, re-applied to the switch. In such a
situation, the light source in the shoe can remain
illuminated for extended periods of time, resulting in
shortened battery life and/or inconvenience to the wearer

35 occasioned by the need to manually deactivate the light
system during such periods. This situation may occur, for



20 be required to accommopdate the lighting circuit, thereby reducing
the structural integrity of the shoe. Further, it is often undesirable for
a wearer towhk@efyl | ght source in a shoe that is continuous!per@hseddgn
pressure is being applied to the lighting device, or 25 alternatively,
when pressure is continuously absent therefrom That is, in footwear that -
I ncorporates a pressure responsive switching nechanism the switch
activates the |ight source when pressure is applied to, or alternatively,
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’ illumination typically occurs when the lighting device is in
10 an essentially static condition, i.e., not moving. It is
well known that lights that move and/or that flash on and
off are more readily visible to third parties.
There are two psychophysical phenomena that act to
insure that moving or flashing lights will be more readily

15 seen than static ones: First, in a static field, a moving
object is more easily detected by the eye than a static one.
Second, under appropriate lighting conditions, a moving
point source of light is perceived, due to the phenomenon of
"persistence," by the human eye (and some cameras) as an

20 elongated streak of light that is "painted" on the retina of
the eye by the point source, rather than as a small, moving
point of light.

Further, footwear incorporating the above-discussed
lighting implementations can be expensive to manufacture and

25 produce, due to the added cost of the lighting system
incorporated therein. Such lighting systems can include
relatively expensive electrical components and complicated
switching mechanisms that require a large investment in
components and testing.

30 Finally, such shoes are typically unsuitable for
serious athletic activities. This is due to the relative
fragility of the lighting mechanism itself, the reduced
structural integrity of the shoe caused by the incorporation
of the lighting device, and occasionally, an unacceptable

35 increase in the weight of the shoe. Further, the
incorporation of a mechanical switching element in the shoe



illumnation typically occurs when the lighting device is in 10 an
essentially static condition, i.e., not noving. It is well known that
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10 increasing the likelihood that the light source will be 1lit

while above the ground and/or moving, thereby enhahcing the ‘
visibility of the wearer, and which thereafter extinguishes
itself until reactivated, thereby avoiding pfemature
exhaustion of the battery. Such a shoe needs to be capable

15 of being manufactured in a cost-efficient and simplified
manner, but must be suitable for wear in typical athletic
activities without sacrificing ruggedness, performance, and
weight factors to accommodate the lighting system.

20 ' SUWRY OF THE INVENTION

The present invention overcomes the problems of the prior
art described above and enhances the'visibility of the wearer
by the provision of a simple, economical and reliable design
for a footwear lighting system that "pulses," or illuminates,

25 for a predetermined perlod of time after the wearer’s foot
first contacts the ground, or alternatlvely, for a
predetermined period after the wearer’s foot first leaves the
ground, thereby increasing the likelihood that the light
source will be above the ground and/dr moving when the lights

30 are "on," and which then turns "off" after such period,
thereby conserving battery life.

The preferred embodiment of the present invention
includes an electronic circuit having relatively few,
inexpensive components that accomplishes the above-discussed

35 .~ features. By incorporating fewer components, the reliability
of the lighting circuit can be increased, while reducing the



4 can sonetinmes result in disconfort to the wearer of the shoe in those
I nstances in which the physical presence and/or operation of the switch is
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there is a need for a lighted shoe that incorporates a small, econom cal,
yet reliable lighting systemthat illum nates when the wearer's foot elther
first contacts or first |eaves the ground, and which then remains on for a
brief, predeterm ned period of time, therebpy 10 i ncreasing the
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10 conjunction with the accompanying drawings, a brief
description of which follows hereinafter. However, it should
be clear that the present invention is in no way. limited to
the embodiments shown in the drawings. The present invention
is solely 1limited by the claims which are appended to this

15 specification. In the following discussion, like reference
numbers refer to like components.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is a partial perspective view of a sole of a
20 shoe incorporating the novel lighting design of the present
invention.

FIGURE 2 is a partial cross-sectional top view of the

sole of the shoe incorporating the novel lighting design of
"the present invention taken along the lines 2-2 of FIGURE 1.
25 FIGURE 3 is a partial cross-—-sectional side view of the
sole of the shoe incorporating the novel lighting design of
the present invention taken along the lines 3-3 of FIGURE 2.

FIGURE 4 is a bottom view of a preferred embodiment of a

lighting module incorporated in the sole shown in FIGURE 1,
30 taken the lines 4-4 of FIGURE 3.

FIGURE 5 is a schematic diagram of a preferred embodiment
of a 1lighting control circuit for wuse with a shoe
incorporating the novel 1lighting design of the present
invention. '

35 FIGURE 6 is a schematic diagram of an alternative
embodiment of the lighting control circuit shown in FIGURE 5.



ground, thereby increasing the likelihood that the |ight sour ce wll be
above the-ground and/or noving when the |ights 30 are "on," and which
then turns "of f" after such period, thereby conserving battery life. The
preferrewosdudi nent of the present invention includ®CTAISISNAES ronic
circuit having relatively few, inexpensive conponents that acconplishes the
above- di scussed 35 features. By incorporating fewer conponents, the
reliability of the lighting circuit can be increased, while reducing the

5 costs of its manufacture. In additiong the use of a sinplified electronic
circuit enables the overall size of the lightipg circuit to be reduced,
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particular, the incorporation of the novel lighting system in
10 the midsole 20 of an athletic shoe. While athletic shoes are
used for purposes of describing the preferred embodiments of ‘
the invention, it should be understood that the present
invention is not limited to use with athletic shoes, but is
suitable for use in all types of footweér, including, but not
15 limited to, work shoes, children shoes, dress shoes, walking
shoes, and specialty footwear.

Referring to FIGUREs 1-4, the exemplary preferred
embodiment of the present invention is illustrated in the
context of footwear that includes an upper (not shown),

20 'typiCally made of leather, nylon fabric, or other suitable,
flexible material, and a resilient midsole or sole 20. The
sole 20 is preférably formed in an injection-molding or
thermoforming probess from a foamed, resilient, synthetic
material, such as ethylene vinyl acetate (EVA), or

25 polyurethane (PU), either of which is capable of providing
support for the wearer of the footwear and resiliency to
absorb impacts associated with normal walking and running
activities. _

_ In an athletic shoe, the sole 20 typically comprises a

30 midsole provided with an outsole (not shown) attached at a
lower surface thereof. The outsole is typically molded from a
solid, wear-resistant material, such as rubber and certain
polyurethane materials. The use of the solid material for the
outsole provides for greatef durability, as the typical

35 midsole material tend to wear relatively poorly when exposed

| to contact with ground surfaces. An insole 21 can be
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permanently, may be suitably adhered to the midsole material.

10 In the exemplary embodiment shown in FIGUREs 1-4, the
sole 20 incorporates a so-called ‘'cup-sole" type of
construction, in which the sole 20 is formed as an upwardly-
facing cup into which the upper portion of the shoe is
received during attachment of the two respective portions. The

15 side walls of the sole cup may be extended upwardly to lap and
adhere to the upper portion for added lateral support of the
foot and to provide enhanced adhesion with the upper.

For illustration purposes, the sole 20 of the exemplary
embodiment is shown with a cutout portion 26, which reveals a

20 cavity 28 formed in the sol= 20 adapted to receive therein a
light module 30. The light module 30 preferably includes a
plurality of 1light emitting diodes (LEDs) 32 protruding
therefrom. While the preferred embodiment of the present
invention uses light emittiny diodes, any suitable, low-power-

25 consumption light source, including incandescent, neon, etc.,
light sources would be suitable for use with the present
invention. The light generated by the LEDs 32 is conveyed
exteriorly of the shoe by the lens structure 22, which is
preferably formed of a clear plastic or other suitable light-

30 conducting material,

The light module 30, which is preferably formed of a
pliable, resilient rubber or plastic material, is provided
with a flexible cover 34. The lighting module 30, which may be
formed in an injection molding process, may also be formed of

35 other suitable materials, such as plastic, fiberglass, etc.,
that are capable of supporting therein a lighting circuit for



t he present invention focuses on athletic shoes, and in particular, the

I ncorporation of the novel |ighting systemin 10 the m dsole 20 of an
athletic shoe. While athletic shoes are used for purposes of describing the,
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21 can be The battery 48 may be connected to the terminal contacts
46 using battery support leads 50, 52, which serve both to

‘support the battery 48 and to provide electrical connections

between the positive and negative terminals of the battery 48

15 and the printed circuit board 36. The LEDs 32 connect to the
LED contacts 44 through a plurality of LED connector leads 45,

In the preferred embodiment of the.present invention, the

battery 48 1is comprised of a standard, 3-volt, 1lithium

"button" cell, similar to that found in electronic games,

20 calculators, etc. However, it should be understood that other
battery types and form factors, such as "AAA" nickel-cadmium,
nickel-metal-hydride, alkaline, etc., dry cells may be

utilized in place of the coin-shaped lithium battery shown, in
an appropriate design. The LEDs are relatively low-power-
25 consumption 1light sources such that, under normal wear
conditions, and in the context of the power-conserving circuit
‘of the present invention, the useful life of the battery can
exceed the useful life of the shoe, and hence, should not need
replacing. In the preferred embodiment, the light module 30 is
30 permanently installed in the sole 20 in a cavity 28 molded in
the sole material, and is affixed therein with a suitable
adhesive. Alternatively, the lens 22 can be held in place via
a friction-fit, or over-center locking mechanism, to allow the
wearer access to the light module in an embodiment in which
35 the light module 30 is removable in 'a plug-in, plug-out
fashion for easy maintenance, repair, battery replacement,
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7 positioned above the sole 20 for additional wearer confort. In the

exenpl ary enbodi nent illustrated, the sole includes a |lens structure 22
di-sposed at wiossgmmii1porti on thereof, and one or nore thunb gropypesssbssyse
formed in the 5 sole material 20 to enable the wearer to access the

| ens structure 22 for its easy insertion and renoval. The lens structure 22
may be held in place in the sole 20 through a friction fit, an over-center

| ocki ng arrangenent, or nore permanently, ?ay be suitably adhered to the

m dsole material. 10 In the exenplary enbodi nent shown in FI GURES
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which is disposed on an upper surface of the circuit board 36.
Preferably, the switch 38 is disposed on an upper surface
of the circuit board 36, substantially adjacent the cover 34
of the module 30 when the module is disposed in the sole 20.
15 Without pressure being applied to the module 30, the cover 34
essentially abuts the switch 38 but does not activate it. In
response to pressure from the wearer’s foot, thé cover 34 of
the module 30 is displaced downwardly, thereby causing
pressure to be applied to the membrane switch 38. The membrane
20 switch 38 responds to the pressure by switching from an
"open," or non-~conducting, condition, to a "“closed," or
conduéting, state. The change in the conductivity of the
membrane switch, which is virtually undetectable by the
wearer, causes the light circuit to switch on and off in the
25 manner described in more detail below without the wearer
noticing. It should be noted that the thicknesses of the sole
20 and the insole 21 overlaying the module 30 are selected so

as not to interfere with the operation of the switch 38.
The control circuit 54, which is shown in schematic form
30 in FIGURE 5, includes a 25 ohm () current limiting resistor
540 connected at one end thereof with the switch 38 and
battery 48, and at the other end thereof to the LEDs 32. The
resistor 540 serves to limit the current supplied to the LEDs
32. The drain of an enhancement mode metal oxide éemiconductor
35 field effect transistor (FET) 548 is connected to the other
end of the LEDs 32. The FET, which acts as a driver for the



light sources would be suitable for use with the present invention. The
| i ght generated by the LEDs 32 is conveyed exteriorly of the shoe by the
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preferably fornmed of a pliable, resilient rubber or plastic material,
provided with a flexible cover 34. The Iighting nodul e 30, which may be
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n an injection nolding process, may al so be fornmed of 35 ot her
suitable materials, such as plastic, fiterglass, etc., that are capable of
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one side of the switch 38. The second resistor 546 is
connected at a first end thereof to the capacitor 542 and the
gate of the FET 548. The second ends of both resistors are
both tied to the negative terminal of the battery 48 and the
source of the FET 548, all of which are commonly tied to
electrical ground.

The operation of the 1lighting control circuit 54
illustrated is as follows. In the quiescent state, with the

' wearer standing still in the shoe, the switch 38 will be in

20
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35

the closed condition. If the capacitor 542 is fully charged,
no current can flow into the gate of the FET 548, and thus,
the FET 548 will not conduct. The FET 548 is therefore "off,"
and the LEDs 32 are likewise "off." As soon as the wearer
removes pressure from switch 38, such as by taking a step, or
by jumping, the switch 38 opens. This permits the capacitor
542 to discharge through the resistor 544 at a rate defined by
the RC time constant defined by the capacitor 542 and the
resistor 546, in this case, 0.22 seconds. It will be noted
that, while switch 38 is closed, the first end of the resistor
'544 is maintained at a potential of 3 volts by the battery 48,
thereby preventing the capacitor 542 from discharging.

Upon landing, or other re-application of pressure to the
switch 38, the switch 38 closes. This permits current to flow
through the capacitor 542, causing it to charge at a rate
defined by the same RC time constant (i.e., the capacitance of
capacitor 542, multiplied by the resistance of resistor 546)
described above. It will be noted that a discharged capacitor
is initially a "short circuit" when current is first applied
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15 and the printed circuit board 36. The LEDs 32 connect to the LED
contacts 44 through a plurality of LED connector |leads 45. In the preferred
enbodi nent ofodsmerar esent invention, the battery 48 is conprimseniusssos27s

standard, 3-volt, lithium"button"” cell, simlar to that found in

el ectroni c ganes, 20 calculators, etc. However, it should be understood
that other battery types and formfactors, such as "AAA" nickel -cadm um

ni ckel - net al - hydri de, alkaline, etc., dry lls may be utilized in place of

the coi n-shaped Iithiun1battery shown, in &@n appropriate design. The LEDs
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10 will turn OFF and stop conducting. This will occur in
approximately 0.22 seconds for the component values discussed
above. The circuit is thus again in the quiescent state.
Accordingly, what is provided by circuit 54 is a timer that
uses the switching capabilities of the FET 548 to switch the

15 LEDs on and then off again in a predetermined manner. |
One feature of the circuit shown in FIGURE 5 is its
operation for a predetermined period of time after the switch
38 has been operated, in order to "pulse" the LEDs 32 "on" for
such period. After the predetermined period of time, the FET
20 no longer conducts, due to the charging of the capacitor, and
the LEDs cease illumination. In addition, if the switch 38 is
re-opened (such as when the wearer lifts a fbot) during the
charging of the capacitor 542, the capacitor will quickly
drain any acquired'charge through resistor 544, and the FET
25 will no longer conduct, since the voltage at the gate of the
FET will be =zero. Thus, the operation of the LEDs is
‘controlled both by the RC time constant of the circuit and the

switch 38.

This, essentially "digital," operation can be seen with

30 reference to FIGURE 8, which shows the initiation of
illumination of the LEDs 32 at time t;, where the LED output
goes from "“0O", or "off", to "1", or “on". The LEDs remain

"on", i.e., 1lit, for a predetermined period of time, and then
cease illumination at time t,. In the embodiment shown in
35 FIGURE 5, t, = 0.22 seconds. However, as skilled practitioners
' will readily recognize, the RC time constant for the circuit



with the resilient nature of the nodule 30 in the preferred 5

enbodi ment, are such that the nodule 30 is typically not noticeable by the
wearer of a shoe in which the light nmodule 30 is incorporated. Further, '
such sh¥®9¥39plical |y incorporate a resilient insole to s BRSNS 035 e ar er
feet, thus further decreasing the wearer's ability to feel the nodule 30
with the 10 foot. The pressure switch 38 is preferably a nenbrane
switch, which is disposed on an upper surface of the circuit board 36.
Preferably, the switch 38 is disposed gn an upper surface of the circuit
board 36, substantially adjacent the cover 34 of the nodule 30 when the
modul e | B4 sa::madexh@et htheovalile. of5t , cHht lkawilyr assuiedbeied, appei ed to
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control circult 54, I.S shown in schematic form3 5,
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the LEDs 32£h éhe present invention, the VH215 is a'preferred device
for use in flashing the LEDs 32 because of its selectably-
different modes of operation, as described more fully below.
15 The VH215 circuit has multiple flash modes, including a
"one-shot" mode and an "on/off"™ mode for flashing a series of
connected LEDs. In the one-shot mode, the VH215 responds to
the grounding of a selected input to the circuit by providing
for either a sequential or a random flashing of the LEDs for
20 12 or 24 flashes. In the on/off mode, the VH215 will perform
either a sequential or a random flash of ‘the LEDs for as long

as an on/off "trigger" is tied to ground.
In the preferred embodiment, the VH215 is set to the
on/off mode and the FET 548 is used as the on/off trigger. The
25 length of time the on/off trigger is tied to ground is
controlled by the RC time constant defined by the capacitor
542 and the resistor 546, as described above in connection
with the first embodiment. In this fashion, after the
capacitbr 542 is discharged upon a first operation of the
30 switch 38 (e.g., the wearer jumps), a sequential flashing of
the LEDs is initiated upon the next operation of switch 38
when the gate of the FET 548 is supplied with voltage, due to
the capacitor 542 initially behaving as a short in the manner
discussed above. The length of time that the on/off trigger of
35 the VH215 is tied to ground, and thus, “on", is controlled by
the factory-selectabie RC time constant and the switch 38 in



resistor 540 serves to limt the current supplied to the LEDs 32. The drain
of an enhancenent node netal oxide sem conductor 35 field effect

transi stor is connected to the other end of the LE ET,
whi ch acts agggglaaﬁ?/er for the 10 LEDs, is operated in thgi‘:?@s?%;ﬁﬁ-lf

node," i.e., it is normally "OFF," or in a non-conducting state, until an -
appropriate turn-on voltage is applied to the gate thereof, thereby turning
it "ON' and causing it to be in a conductive state. 5 A 0.22

mcrofarad [err] capacitor 542 is connected3with the gate of the FET 548
and to a first end of each of twp, 1-,rregohm[err] resistors 544 and 546.
The first restReoFamaMARNGE 3B ERFACELPEAf RPSVeend t hereof to the capacitor

542 and fjo one si dEsOEathvﬁS\ddéfﬂ”l m.ii@enseeqndzirteﬁit&téaécﬁﬁéuiﬁ éﬁo;m hin
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termnal of t?ma&ﬂ&@Em@pa@ gatiet florsausedstarteiidd] HeBiodl bf ot imki.c Tharte
comonly tiedido £ egidikdin ¥ 8LO the LEDs 32‘?1111813?1%%??%9“ at! B8ne

lighting control circuit 54 illustrated is as . . qui escent
state, with the WOEESr a&t RABLNG: st'IAN" iaF e ffge, "PRE" sAFt BEMGSt [ANGE0 n

the closed caslj tfep. the Pieswiiand OIe\Elﬁchi off wime cwidiatindld Byl £RBL REAN

flowinto th%%ﬁarlée of S?he FE%’. 548ssa$d atbol%zs 2,& e ti_[le EET;48 w Q’Qﬁl

conduct. The 5585 er3PTTESSEF 1 2PNy + hReL B2 0% L3RRS e

"of f." As sociepend henwgheecroscillator rate of the pulse control circuit
10 550, which is also factory selectable.

While the Vitelic VH215 is the preferred flashing control
circuit 550, those skilled in the art will recognize that any
suitable oscillator circuit may be substituted for the VH215
circuit to provide for the flashing of the LEDs 32 for a

15 predetermined period of time. As with the VH215 circuit, the
operation of the oscillator will be determined by the factory
selectable RC time constant and the switch 38 in the same
manner as discussed above.

FIGURE 7 shows the use of a generic oscillator circuit

20 for causing the LEDs 32 to flash at a predetermined rate in a
manner similar to that discussed above with reference to
FIGURE 6. In FIGURE 7, an oscillator circuit 560 is disposed
between the capacitor 542 and the FET 548. In this embodiment,
with a discharged capacitor 542, and when the switch 38 is

25 operated, the oscillator circuit 560 is provided with an input
voltage equal to the voltage on the battery 48. Upon receipt
of this input voltage, the oscillator circuit 560 provides a
stream of pulses at a desired frequency to the gate of the FET
548. The pulse stream, in turn, causes the FET 548 to switch

30 between a conducting and a non-conducting state at a rate
equal to the frequency of the oscillator 560. This, in turn,
causes the LEDs 32 to flash on and off at a freguency equal to
that of the oscillator 560. This is represented in FIGURE 8 by
the dashed lines.

35 As with the embodiments of the invention shown in FIGUREs
5 and 6, the oscillator circuit 560 will remain "on", and thus



renoves pressure fromsw tch 38, such as by taking a step, or by junping,
the switch 38 opens. This permts the capacitor 542 to di scharge through
the resistor 544 at a rate defined by 25 the RC tinme constant defined
by the capa8Bedl 542 and the resistor 546, in this case, BCPPSEMS3TIs. |t
will be noted that, while switch 38 is closed, the first end of ‘the
resistor 544 is maintained at a potential of 3 volts by the battery 48,

t hereby preventing the capacitor 542 from di schargi ng. 30 Upon

| andi ng, or other re-application of prggsure to.the switch 38, the switch
38 closes. This permts current to flow through the capacitor 542, causing
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invention have been described using "enhancement mode" field
effect transistors, one skilled in the art will readily '
recognize that "depletion mode" field effect transistors can
also be utilized to good effect. The operation of the circuit
can also be altered using the depletion mode transistors such
15 that the 1lighting circuit is operative to light when the
wearer’s foot is lifted from the ground, as opposed to when
the wearer’s foot contacts the ground.

In addition, the exemplary embodiments of the present
invention described above employ an RC time constant of 0.22

20 seconds, as defined by the 0;22'pf capacitor 542 and the one
MN resistor 546. Those skilled in the art will readily
recognize that the RC time constant can be varied by changing
the values for the capacitor 542 and/or the resistor 546 to
make the period, or pulse, during which the LEDs 32 flash on

25 and off, shorter or longer, as desired.

Further, while the preferred embodiments illustrate the
blacement of the 1ighting module 30 in the heel area of the
shoe generally below the calcaneus, or large heel bone, of the
wearer’s foot, one skilled in the art will readily recognize

30 that the lighting module may be disposed at almost any desired
location within the shoe. For example, it is possible to
locate the switching mechanism in other positions, such as the
toe area or arch area of the shoe, without departing from the
scope of the present invention.

35 In addition, it should be understood that it is not

necessary for the lighting devices such as LEDs 32 to be



approximately 0.22 seconds for the conponent val ues di scussed above. The
circuit is thus again in the quiescent state. Accordingly, what is provided
by circuit vielos/mim ti mer that uses the switching capabiliti eBCHUSIHS2TET
548 to switch the 15 LEDs on and then off again in a predeterm ned
manner. One feature of the circuit shown in FIGURE 5 is its operation for™ a
predeterm ned period of tinme after the switch 38 has been operated, in
order to "pulse" the LEDs 32 "on" for sucfgperiod. After the predeterm ned
period of time, the FET 20 no | onger conducts, due to the charging of
the capacit gy iy d Bt CeaSené! h¥ghedhhOhodul e2dWd ! i), shbwh henSehkch
38 is re-opened (such as when the wearer |ifts a_fo tt)ﬁ'. durjng, t he chargl ng
of the capa@XedPlary RIRELLIRA| eBPodtPENGui LRey 1d19§i EhyPaetfirs eB2¥ndfge
t hrough resigdgirtivibd and t hayFEdedired Wokhtien oapeuntcoktect sheencanthe
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to "1", or '&n'er q’heaiq{_'{)‘sl RnEPn TBA" repre ot |Ghe e 3 HRPEP ntRelhe

period of tigpawinykthen cease illumnation at tinme [err]. In the

enbodi nent shown jn 35 FI GURE 5, nLl.+ Q.22 co : ve

skilled practiti cﬂfgr EWMEF® 1 eV rgé(gd'r#ezd; qt"hetg% tlggr% cgg}siﬁan%e?griwhe

circaa appreciate that numerous other modifications and/or additions
can be made to the above-discussed features of the present
invention without departing from its spirit. It is intended
that all such modifications and/or alternative embodiments,
including those discussed above, fall within the scope of the

15 claims appended below.



12 54, and hence, the val ue of [er nodi fi ed, one way or the
other, by an appropriate adjustnen Ii%mmmma‘hmamve val ues of the

capacit g%%‘ d t he resistor 546. art alt esnat i ve enbpdigEdRiesi] t hat .
shown sc I'cally 5 in FIGURE 5, it" is possible to use the FET 548 to
switch a flasher control circuit, or oscillator, such as the device 550
shown in FIGURE 6. The flasher control circuit 550 preferably conprises a
Vitelic VH215 LED Fl asher circuit, which is a known, nonolithic integrated
circuit ‘that is fabricated using 10 16a netal gate Conpl enentary

Met al - Oxi de Sem conductor, (CMOS) process. Wile other suitable oscillator
circuits WRAt pkS BIRABEE i%he present invention, the VH215 is a preferred
device for use in flashing the LEDs 32 because of its sel ectably- different
nodes of operajion, scrlb d nore ful b VH215
circuit has tlprépf+g§ mﬁ%% |%%?%ﬁ?#§ ?ggﬁefgﬁoPsenﬁHefﬁﬁgwﬁ
"on/ofP‘imm&ud:mgfaashﬂag(koyam¢ af cavhhpct(@d ) Exrmddh imetbaesshet
moag, the é/dr?liﬂees_aqmanfaefn@ea paraelag 9P)ap§&¢f&i g A efcplaggtt e

circuit b provid %% or et sequentla ran |ng
LEDs for *Qgsxble 12e el?zpﬂiésr% the « fookweds nide talﬁ’@a‘yﬁf'% wi(BP)
perforn1e¢5ﬁ§$1§u§@quent|aI or a random flash of the LEDs for as |long as an

on/of f "trigger ied t preferred en | ment e, VH215
is set to the %n%&gp& éﬁ% f#@? E?“eiéa stsBdt sqﬁ%;gﬁﬂ%ﬁ?ht%géﬁer
The 25 11¢bhgeM1bted|ﬁeomheand/séﬁrCelggey is visdble gxterdoriy of
c0f6rolle%iga Fg%%tne constant defined by the capacitor 542 and the

resi st or escrfbed above in connection with the first enbodi nent. ‘
In this fash|0§ pgye@rs?p§ce (48) operative connected with said light

source (32) for providing power for energ121ng said 1light
source (32);

switch means for initiating illumination of said light
15 source (32), said switch means being operatively connected
with said power source (48) and'operatively responsive to
close when pressure is applied to said switch means and to
open when pressure is removed from said switch means; and,
timing means, operatively responsive to said switch
20 means, for causing illumination of said light source (32) for
a predetermined period of time after pressure is applied to
said switch means.

2. The illuminating apparatus (30) of claim 1, wherein

25 said timing means is further operatively responsive to said

switch means to stop illumination of said light source (32)

ﬁpon a subsequent removal of pressure from said switch means
before an expiration of said predetermined period of time.

30 3. The illuminating apparatus (30) of claim 2, wherein
said switch means comprises a normally open switch (38), said
switch (38) being responsive to pressure to close in response
to a force exerted on said switch (38), and being disposed in
a heel portion of said footwear between the wearer’s foot and

35 the ground such that, when the wearer’s weight is applied to
the ground through the agency of said heel portion, a force is



capaC|tor 542 is discharged upon a fi t he 30 switch 38
(e.g., the wearer Jurrps) a sequentlz““ﬂlmuﬁlmumnmle LEDs is |n|t|at ed
upon the neMO WAL i on of switch whers the fat® of the FETPGHESY59527
supplied with voltage, due to the capaC|tor 542 initially behaving as a
short in the manner di scussed above. The length of time that the on/off
trigger of 35 the VH215 is tied to ground, and thus, "on", is
controlled by the factory-selectable RC tipe constant and the switch 38 in
13 the sanme manner as descri bed above. As can be seen in FIGURE 8, with the

circuit showexertddSdREs@idt beit&hs(32) carhdwebpdeldaind astidewdtdhofBagt, a

et or i .
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of flashing will depend on the os | ator rate of the pulse control circuit
10 3550, which is al so factory selectable. While the Vitelic VH215 is
the preferred flashi ng Teantindlurdinattiing Sppaddtase (Id)l lofd claithe , awhewelih
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predeterm ned period of time. As with the VH215 circuit, the operation of
the oscillator wilgd, be g eirlrmdiﬁdaémﬂc}]%;fp%&tﬁd‘s S(@ogctoablcqaliﬁ 4i, "Bherein

constant and the smatch 38 in the sane
10 sald timing means comprlses.

a pair of first and second resistors (544, 546) having
first and second ends, the first end of said first resistor
(544) being connected with said switch means, and the second
ends of said first and second resistors (544, 546) being tied

15 to electrical ground;

a capacitor (542) connected between the first ends of
said first and second resistors (544, ©546) and being
electrically connected with said power source (48) when said
switch means 1is closed, said capacitor (542) storing an

20 electrical charge in response to the closing of said switch
means, and discharging said electrical charge in response to
an opening of said switch means; and

a switchable conducting element (548) having a first lead
connected with said capacitor (542) and said first end of said

| 25 second resistor (546), a second lead connected with said light
source (32), and a third lead connected with said electrical
éround, said switchable conducting element (548) being
responsive to an input on said first lead thereof to enable
current to flow between said second and third leads thereof.

30

6. The illuminating apparatus (30) of claim 5, wherein
said switchable conducting element (548) responds to a removal
of said input on said first lead to prevent the flow of
current between said second and third leads thereof.

35



manner as di scussed above. se of a generic oscillator
circuit 20 for causing thw ﬂmmmlj aﬂf at a predetermned rate in
a manner simlar to that discusse ove Wst eference to FIGURE 6. In .
FI GURE WO %B0dHci | | ator circuit 560 is disposed between tB(E/E548A760or 542
and the FET. 548. In this enbodinent, with a discharged capacitor 542, and
‘when the swtch 38 is 25 operated, the oscillator circuit 560 is
provided with an input voltage equal to the voltage on the battery 48. Upon
recei pt of this input voltage, the oscdlator circuit 560 provides a stream
of pulses at a desired frequency to the gate of the FET 548. The pul se
stream in turm, casedtlvmiFEE WS apparetuzh (30) of behwees, awkendust i ng

d d t t, a; f f the_.
oaci 11 at o SEoUARRB0eSE N (3a3) 1L TRt IS tED o, PPEERYan ofcBeid ac a
frequencyEwihall meansat tof daschssiel aapy 580ordi selectelhcaiend:halrge
FI GURE 8 d | t f th
CRerdi oS dﬂ% amtor sﬁ%ﬂator Cl r%ﬂ?gggg%n ‘s_?o o

i nvention shomm in FI REs 5 the o remai n
"o, andUHffduent quas th“é%‘q n SHECEEDICART | | LR heSRARLY VANt age
t heret o drlarstrisdaiw ahahgesiatsl dawolinpge ofot Baiascfidst olealdr Gf t s86Q, due

oper at od gy s CoRaRRRIRG Slentf, fSabllior M BritbkRrniRen pralbd

circuit Sgbﬁﬁmﬁtnetnlllzed with the present invention, such circuits being
known to those skilled '

10 8. The illuminating apparatus (30) of claim 7, wherein
said predetermined period of time is determined by values of ‘
said capacitor (548) and said second resistor (546).

9. The illuminating apparatus (30) of claim 5, wherein
15 said switchable conducting element (548) comprises a field
effect transistor.

10. The illuminating apparatus (30) of claim 9, wherein
said switchable conducting element (548) comprises an
20 enhancement mode field effect transistor.

11. The illuminating apparatus (30) of claim 1, wherein
said light source (32) comprises a light emitting diode.

25 12. The illuminating apparatus (30) of claim 11; wherein
said light source (32) comprises a plurality of light emitting
diodes.

13. The illuminating apparatus (30) according to claim
30 1, further including a lens (22), disposed in a side surface
of said sole (20), for conducting light from said light source

(32) to a position exterior of said sole (20).

14. The illuminating apparatus (30) of claim 1, wherein
35 the power source (48) comprises a lithium battery.



inthe art, it is preferred that a tion oscillator
utilized to | fe the life of thgmmnﬂmﬁmﬂmm t he a% ?‘{F?f" 9§sed
enbodi nent s% 8f5@ﬁ@ present 10 i ntenti on Mavé bé&en descri %%
"enhancenent node" field effect transistors, one skilled in the art wll
readily recogni ze that "depletion node" field effect transistors can also-
be utilized to good effect. The operation of the circuit can al so be
altered using the depletion node transistaes such 15 that the lighting
circuit is operative to light when the wearer's foot is lifted fromthe
ground, as opposed5to Rhenlihempparéngsapparatent 620k eheclpbur, fiurther

addi tion, thengxedaphgr YostiOditBNt ﬁeﬁf’xst hgs@éﬁsqmr ' @\isahllaa d§§§&' hgﬂ;ht
above enplo an RC tags const ant of 0 seconds, defi ned
2

0.22 [err] cﬁB‘é’E?‘For SRd &k BFE [ae"?r REgdetprmuped TW@st@ skPFI é“ﬁ’%%

the art w || preddtéymninedgpezrtofihef thﬁeRC time constant can be varied by
changigg the values for the capacitor 542 and/or the resistor 546 to make
the period, or pulse, during which the LEDs 32 flash on 25 and of f,

shorter or |ongerléas #nseprairatust (29) LN |use hig Fosftweesd fanbgdiowdting

illustrate the @i Pé‘éamr.\.tlgq{ttkysshbql&tlaat@%!rqy?»%fn the NesdeidsR, Ofttxté‘e

shoe generallg bel ow t he "cal caneus, or rge heél bone, of the wearer
foot, one sk P%HaFﬂstﬁ%ohrF°MPFFSFE§d|Iy recogni ze 30 t hat the

| i ghting nodul e rray b&gﬂtsp@s&ﬁd'cét a(lmst foy desodedihgcatiightwi Milgidilee
shoe.lgor exa er %Y pos§|b € #o gcate the sw tching nechanismin

ot her*posi t i GhE %ﬁﬁ tﬁ% ? Qr¥&3bf arch area of the shoe, without
departing from t he power sburbe pieenperaténei conndbted with slaidaddighiton
it shoul d begypderstagy AR biob3aify power for energizing said light

source (32);
a timing circuit for generating a timing signal for
15 controlling a duration of illumination of said light source
(32);

a first switch (38) for controlling said timing circuit,
said first switch (38) being operatively connected with said
power source (48) and operatively responsive to close when

20 pressure is applied to said first switch (38) and to open when
pressure is removed from said first switch (38); and

a second switch (548), operatively connected with said
light source (32) and switchable between a conducting and a
non-conducting'state in accordance with said timing signal,

25 for enabling illumination of said light source (32) when said
second switch (548) is in said conducting state and preventing
illumination of said light source (32) when said second switch
(548) is in said non-conducting state.

30 17. The apparatus (30) of claim 16, wherein said timing
circuit responds to said first switch (38) to produce said
timing signal in response to a closing of said first switch
(38), said timing circuit stopping production of said timing
signal after a predetermined period of time, said second

35 switch (548) being responsive to a presence of said timing
signal to switch from said conducting state to said non-



necessary for the |ighting devic

adj acent

2 to be 15 | ocat ed

' to the lighting nodul e RLBH Iﬂ he exenpl ary preferred
enbodi ment. The |ighting devices ed at any % |L cation
about t hWWOSEMMnd connected with the |ighti ng rmdul e 30 B ?ﬁ,@gﬁ&zﬁ thin

or flat, flexible conductors. Thus, lights nmay be positioned
on the front, top, sides, tongue or upper of the shoe, as well as or in.

to, the rear of the shoe, as shown in the drawi ngs. O course,
those skilled in the art will readily 20 appreci ate that numerous ot her
additions can be made to the above-di scussed features
of the preemducthngnstatewi t hout departing fromits spirit. It is intended
such nodi fications and/ or alternative enbodinents i ncl udi ng those
di scussed above, fall within the scope of th cl ai s appended bel ow.

wires, 5

addi ti on

nodi fi cati ons and/ or

that all

16 What is clatfed roe FPParakus| (3R nefi F Q;a&B‘p&ﬁat whersin meiq Fdrnst

f oot wear

switoHi ngsp sompriszes angraseavet genadkiver Mthbrand ewidch.5

(20), the illum nating apparatus (30) providing a pulsed light visible
ext rlorly of the f.ootwear, the apparatus (30)

10

15

20

25

30

35

19. The apparatus (30) of claim 18, wherein said second
switch (548) comprises a transistor. '

20. The apparatus (30) of claim 19, wherein said
transistor comprises a field effect transistor.

21. The apparatus (30) of claim 19, wherein said light
source (32) comprises a light emitting diode.

22. The apparatus (30) of claim 21, wherein said light
source (32) comprises a plurality of light emitting diodes.

23. The apparatﬁs (30) of claim 16, wherein said timing
circuit comprises:

a pair of first and szcond resistors (544, 546), each
having first and second ends, the first end of said first
resistor (544) beinq connected with said first switch (38),
the first end of said second resistor (546) being connected to
said second switch (548), aad the second ends of said first

~ and -second resistors (544, 546) being tied to electrical

ground; and,

' a capacitor (542) connected between the first ends of
said first and second resistors (544, 546) and being
electrically connected with said power source (48) when said
first switch (38) is closed, said capacitor (542) storing an
electrical charge in response to the closing of said first
switch (38) and discharging said electrical charge in response
to an opening of said first switch (38).

-



f oot wear; a wWwoesBoisburce (48) operative* connected with said | PGRMUSEHSRTe
(32) for providing power for energizing said |ight source (32); switch
means for initiating illumnation of said |ight 15 source (32), said
switch neans being operatively connected with said power source (48) and
operatively-responsive to cl ose when pressg?e is applied to said switch
means and to open when pressure is renoved fromsaid switch neans; and,

timng rr?ftlns,_ope_rmi.v?buergg aﬁfwsw@a'%g 8‘5’:}6'1:&9& §3t,ne%§r§fi91r the

causing illunmnation of sai | urce , or _a pyredeterm ned peri.o

of time aft orpPrestirBined teri el o8 Kine widenripdall 55 atoprgandauit

i llum nating apgimet usoriStanbf delfdned]l , bywherdidn @dpaciteni d54i2)i nandresadd s

further operaééggﬁ% é§§pgg§£v?5£g)§aid switch means to stop illum nation of
ce (3

said |ight sour upon a subSequent renoval of pressure fromsaid
switch ¥reans before an expiration of said predeterm ned period of tine. 30

3. The illum nat3sg aprar ab?sré?.glg- qBog! gﬂsfmc_zltayhm(eggi ngﬁghﬂeféwihehua&%qts
conprises a nor open swtgc id,switc ei ng responsi ve to
pressure to C‘P%‘ggu%t? SR @%%Féé?ex‘a’rfea%ﬂ he W%Wﬁgﬂf?(’??}gf? ang
bei ng di sposeglecond settchest (08,0548 Gridoatespondicteveen dheopezation bdot
and 35 th o] uch. t en e el i [ ied he
ground t hroug ag%eygg%§c§aﬁtggaf%gﬂéefggo?%ﬁgasgagﬁgﬁc%g%gha %Qﬁkcﬁ (%985
10 to oscillate at a predetermined rate between said conducting

mi Lt ed from sai d Source (32) 1s visi am}ﬂumﬁiﬂﬂﬂtﬂlﬂm o aid O

state and said non-conducting state.

26. The apparatus (30) of claim 16, further including

oscillator means (550), responsive to an operation of said

15 first switch (38), for causing said light source (32) to flash
on and off at a predetermined rate.



17 exerted on said switch (38), thereby closing said switch (38), and mhen

the wearer's weight is renoved fromthe ground, the force ex
sy tch (38)wWoesB@itbved, thereby returning said switch (38) tgééggﬁﬁﬁgéa mal |y

open condition. 5 4. The illum nating apparatus (30) of claim3, wherein
said switch neans conprises a nenbrane switgh (38). 5. The illum nating’
apparatus (30) of claim1, wherein 10 said timng neans conprises: a

pair of first and second resistors (544, 546) having fitst and second ends,
the first end of said first resistor (544) being conaffected with said switch
means, and the second ends of said first and_setond resistors (544, 546)
being tied 15 to electrical gr ound; *.paC|toL»(542) connect ed between
the first ends of é; st and secopd re?;%LQ&% “(544, 546) and being
electrically conné?? wift h said .-mer sour. (48) when said switch nmeans
I's closed, said capacitor (54 el ectrical charge in
response to the closing of gai neans and dlscharglng sai d

el ectrical charge in respghgs openlng of sai mntch means; and a :
swi t chabl e conducting eVepfnt i rstdd ead conne “with said
capacitor (542) and sg i Tstor (546), a
second | ead connected th|rd | ead

connected with said

"3‘|ng el ement
(548) being )
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0
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résponsive to an input on said first |lead thereof to enable current to flow
bet ween said second and third | eads thereof. 30 6. The illu t
appar at us M9Y@1lc| ai m 5, wherein said swtchable conductlhﬂggﬂgﬁgﬁ?5(548)
responds to a renoval of said input on said first lead to prevent the flow
of current between said second and third Ipgds thereof. 35 18 7. The”
i1 lum nating apparatus (30) of claim6, wherein said capacitor (542) is
responsive to an opening of said switch neans to di scharge any stored

el ectrical charge therein, and said capacitor (542) is responsive to a 5
subsequent closing of said switch neans to supply an electrical
charge as an input to said first |ead of said swi tchable conducting el enent
(548) for a predeterm ned period of tine. 10 8. The illum nating
apparatus (30) of clain17,Jgger pn said predeterm ned period of tine is
determ ned by val ues of [ aggcitor (548) and said second resistor

(546). 9. The illum nating apparatus (30) of claim5, wherein 15 sai d
swi t chabl e conducting el enent (548 conprises a field effect transistor.

10. The illum nating apparatus ( ‘gglain19, whergin said sw tchable
conducting el ement (548) connrlsae an enhanc nt node field effect
transistor. gp . :

RS R Y - . B
. . . .
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11. The iIlum nating apparatus (30) of claiml, mherein said |ight source
(32) conprises a light emtting diode. 25 The ﬁ%_wg gggzlngg
appar atus (W@958P11d| ai m 11, wherein said |ight source (32) cg 3
plurality of light emtting diodes. 13. The illum nating apparatus (30)
according to claim30 1, further includj a lens (22), disposed in a-
side surface of said sole (20), for conducting light fromsaid |ight source
(32) to a position exterior of said sole (20). 14. The illum nating
apparatus (30) of claim1, wherein 35 t he power source (48) conprises a
lithiumbattery. 19 15. The illum nating apparatus (30) of claiml,
further including oscillator neans (550) for flashing said |ight source
(32) on and of f at a predetermned rate for said predeier$fned period of
time. 5 16. An apparatus (30) for use in footwear for froviding a pul sed

light visible exteriorly of the footweaL,_Lhe_appawzu¢hn{30) conpr|5|ng a
| i ght source (32) for producing i of said

footwear; a power sourck (48) o eratuve connedted with spld Ilght ource
(32) for providing powef for en rqﬁgung sai d I'\ght source a tli m ng
circuit for generating k timng nal for 540 i
“? | |
- ! | 32
A ! 548 |
= s Rt J 542

T e e eSS Y
1*’\?\,
X
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.
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15 controlling a duration of illum nation of said |ight source (32); a
first sw tcgm( 113‘10r controlling said timng circuit, said fadratsesnsdrsh
(38) being operatively connected with said power source (48) and
operatively responsive to close when 20 ressure is applied to said
first swtch (38) and to open when pressuré/gs renoved fromsaid first
switch (38); and a second switch (548), operatively connected with said
i ght source (32) and swi tchabl e between a conducting and a non-conducti ng
state in accordance with said timng signal, 25 for enabling
illumnation of said light source (32) when sai econd switch (548) is in
sai d conducting state and preventing illum ng@tion of said |ight source3@32)
when said second switc oS i i
17. The apparatus (30)} of claifm 16, wherein said timng cijrcuit r sggﬂds
to said first swwtch (38) to pfjoduce said timng signal i espon a
ing p uction
sai d sgcond 35

closing of said first gwitch ( &é§ab@ timng circuit st
of said timng signal gfter a term ned period o i me
a presence of said i Ng ¢ 0 switch

switch (548) being resgonsive t
from said conducting slate to 4aid nond42 20 conduct\ng stlate. 18. The
apparatus (30) of cfalrl1l6, whdrein saigl first swich Ecorrprises a
pressure sensitive K? 5} 0SC.

\- 560
546

mMyr ane swigt-ch
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544
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conprises at | stor. 20. The apparatus (30) of claim19,
transi st or cﬁses a fieT®R S&Eﬁ)‘%‘f%ﬂof‘he appar
%15 BROEROME

15

-
'!AJ ' ‘;'Tfi

MMPEY n said 10
&S (30) of
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N
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iAW 210
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first and second resistors (544,
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. 20 a pair of
Rtplicefignfpates n o Neprd 9€ (% 199

t he

swi t@NT ona} Applicption Numbpeg:| of P59,

sai ftRdoraikag Datk:048) . at 5
secgﬁz?i resistor snglﬁ(%44, S'fg?grllolell&ﬁ(

first end of said first resistor 544)) bei ng connected with said first

dhé AThAY. B e
o onciie EETE s, SR
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BEPK,
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54 Title: FOOTWEAR WITH PULSED LIGHTS /

-t

(57) Abstract

A device (30) for use in footwear for producing pulsed light can be disposed in the sole (20) of a shoe. The device includes a circuit
having a switch (38) responsive to pressure from the wearer’s foot that activates a lighting circuit for a predetermined period of time or
until the switch (38) is operated again. The lighting circuit produces a pulsed light visible exteriorly of the sole (20} of the shoe. The
circuit can be controlled to operate either when the wearer’s foot is brought into contact with, or when it is removed from, the ground.




24. The apparatus (30) of claim 23, wherein the predeterm ned period of
time is determned in accordance with a tinme constant defined by said

capacitor (542) and said second resistor (544).
i ncl udi ng oscill ator
said first and second switches (38, 548) and responsive to an operation-of

cl aim 16,

further

said first swtch (38),

oscillate at a predeterm ned rate between said conducting state and said
non- conducti ng .state. 26. The apparatus (30) of claim 16,
means (550),

switch (38),

oscil |l ator

for causing said |ight source (32) to flash on and off at a

predeterm ned rate.

9610780-9

5 25. The apparatus (30) of

means (550 or 560), disposed between

for causing said second swtch (548) 10

responsive to an operation of said 15

to

further including

first
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