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(54) Title: RESILIENT PAVEMENT MARKER

(57) Abstract

A resilient pai/ement marker (10) for delineating lanes and shoulders of road-

| ways which is not susceptible to the forces associated with plowing of the road or
| damage from environmental conditions. The marker (10) incorporates an assemble

unit which may be readily instailled within the roadway including a base housing
(20), a depressible piston (40) which carries a detachable lens assembly (50), and a
compressible biasing assembly (70) to facilitate depression of the piston (40) and re-
turn to its original position. The piston (40) is retained within the housing by a cap
(24) cooperating with the base. The cap (24) includes an opening (34) which has a
lobed or scalloped configuration adapted to cooperate with the scalloped configura-
tion of the piston (40) thereby preventing rotation of the piston (40) within the hous-
ing. The lens assembly (50) is removable from the piston to facilitate simple replace-
ment of the reflective lenses without removal or disassembly of the marker (10). The
compression assembly (70) fills substantially the entire interior of the housing (20)
and includes closed-cell members to eliminate absorption of moisture and damage

- from freezing.
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RESILIENT PAVEMENT MARKER
<41303<O
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Backaground of the Invention
. -ield of the invention

This invention relates to depressible, reflective pavement markers
5 for delineating roadways and, in particular, to a resilient pavement marker
which is resistant to rotation from external forces yet ensures depression and

return of the reflector assembly above the road surface.

Il.  Description of the Prior Art
The benefits. of roadway lane markers to delineate traffic paths for
10 drivers are unquestiohed. Pavement markers are more desirable than the
usual painted dividing lines because such reflective markers are more visible
to a driver over a greate'r distance and will function better in many instances
where painted traffic lines are seen by a driver only with difficulty such as on
' wet roadways, snow covered roadways or in fog. The prior known markers
15 typically are available in two forms - the surface mount marker secured
o directly to the road'way surface or an imbedded marker positioned within a
preformed hole in the roadway. Surface mount markers are more widely
utilized in warmer climates where the markers would not be 'subject to the
shearing effects of a. snowplow. The structural integrity of imbedded markers
20 makes them more suitable for roadways subject to various weather

" conditions. ' '

In order to withstand the forces of oncoming snowplows and
vehicle tires, a variety of retractable road markers have been developed. The
retractable marker, although it protrudes above the road surface, may be

25 depressed by the blow of a snowplow blade or vehicle tire. Typically, a
beveled upper surface formed on the reflector protrusion provides an inclined
plane across which the blade or tire rides deflecting the protruding portion
of the marker downwardly into its housing. Such depressibie markers have
incorporated spring assemblies for biasing the reflector, flexible diaphragms

30 which carry the reflector or foam rubber cells facilitating depression of the
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reflector. However, the effects of dirt and grime, freezing
and thawing, snow, rainwater and the forces associated with
the road traffic all detrimentally effect the prior known
depressible reflectors. Over time reflectors which depend
upon exposed rubber components deteriorate to failure.

Sti1ll other reflectors cannot withstand the torquing effect

of the snowplow blades engaging the reflector.

A significant disadvantage of prior known pavement
markers 1s encountered when the reflector becomes damaged
requliring repalr. The roadway markers used in the past
require removal of the entire assembly from the roadway or,
at a minimum, disassembly of the housing in order to effect

a repalr as simple as replacing a shattered reflective lens.

Summary Of The Present Invention

The present i1invention overcomes the disadvantages

of the prior art known pavement markers by providing a

resilient, reflective marker which can withstand the forces

of traffic and snowplows yet provides simple repalir in the

event of damage to the marker.

The resilient, reflective marker of the present
invention includes a housing which may be securely imbedded
within the pavement, a piston which carries a replaceable
reflector lens assembly, and resilient biasing means urging

the piston upwardly to raise the lens assembly above the

road surface. In a preferred embodiment, the biasing means
comprises one or more closed-cell compressible foam members
and a resililent rubber center spool for guick rebound and
maximum durability. The housing includes a retainer which
cooperates with a base to enclose the piston and biasing
means. The retainer has a top opening through which the

pliston may extend to raise the reflector assembly. The
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piston and the retainer opening are provided with rounded

spline or scalloped mating configurations to prevent

pr——

rotation of the piston, and therefore the reflector lenses,

within the housing. The reflector lens i1s detachable from
the piston without disassembly of the marker facilitating

repair/replacement of the reflective lenses.
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Other objects, features, and advantages of the invention will be
apparent from the following detailed description taken in connection with the

accompanying drawings. | i

Brief Description of the Drawings
| The present invention will be more fully understood by reference

to the following detailed description of a preferred embodiment of the present
invention when read in 'conjunction with the aocompanying drawing, in which
like reference characters refer to like parts throughout the views and in which:

FIGURE 1 is an exploded view of a resilient pavement marker
embodying the preSent invention; |

FIGURE 2 is a cross-sectional view of the marker imbedded within
pavement;

FIGURE 3 is a cross-sectional perspective of the piston;

FIGURE 4 is a top end view of the piston;

FIGURE S is a cross-sectional perspective of the retainer;

"FIGURE 6 is a top end view of the retainer; '

FIGURE 7 is a cross-sectional perspective of the housing base;

FIGURE 8 is a top end view of ,the' base;

FIGURE 9 is a perspective view of the lens assembly;

FIGURE 10 is a cross-sectional view of the lens holder; and

FIGURE 11 is a perspective view of the retainer clip of the lens
assembly.

Detailed Description Of A Preferred
Embodiment Of The Present Invention

Referring first to Figures 1 and 2, there is shown a retflective
pavement marker 10 embodying the present invention and adapted to be
fixedly mounted within a hole 12 pre-formed within pavement 14 forming a
road surface 16. The marker 10 is intended to delineate traffic lanes of the
road surface 16 to assist drivers in a variety of weather conditions. The

marker 10 is secured within the hole 12 using additional cement, aspnatt,
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epoxy or similar materials 18 around the marker 10 as will be subsequently
described. The pavement marker 10 broadly comprises a housing 20, a
piston 40 reciprocally received within the housing 20, a lens assembly 30
mounted to the piston 40, and resiliently compressible biasing means 70
permitting depression of the piston 40 within the housing 20 in response {c
surface traffic while ensuring return of the piston 40 to its normal position.
The resilient pavement marker 10 of the present invention thus is capable of
withstanding the impact of vehicle tires and snowplow blades by retracting
below the road surface yet provides effective reflecting to delineate traffic
lanes.

Referring now to Figures 1 through 8, the housing member
includes a base member 22 and a retainer 24 received within the base 22.

The base 22 and retainer 24 include cooperating threads 26 such that the

base 22 may threadably receive the retainer 24. The retainer 24 is prevented

- from rotating within the base 22 by at least one shear pin 25 inserted

b_etWeen the base 22 and the retainer 24. The shear pin 25 is inserted once
the retainer 24 is threaded into the base 22. As a result, the base 22 may be
secured within the pavement opening 12 prior to assembly of the marker 10.
As is best shown in Figs. 2 and 7, the base 22 has a flared outer surface 28
formed at an angle "a" for improved retention within the opening 12.
Additionally, vertical ribs 30 on the outer surface 28 of the base 22 provide
a mechanical lock with the material 18 used to secure the marker 10 thereby
creating additional bonding area to prevent rotation within the opening 12.

‘Formed in the bottom of the base 22 is a centering seat 32 which maintains

proper alignment of the compressible biasing means 70, particularly rebound
sbool 76, as will be subsequently described. The retainer 24 is matingly
received within the base 22 thereby retaining the components of the marker
10 within the housing 20. The retainer 24 is in the form of a sleeve with an
upper aperture 34 through which the piston 40 extends and a lower end 38.
In a preferred embodiment of the present invention, the upper aperture 34
has a non-circular or lobed configuration to maintain alignment of the piston
40 within the retainer 24. The aperture 34 includes a plurality of equally
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spaced lobes 36 in order to distribute any rotational torque over the entire
surface configuration.

The piston 40 is reciprocally received within the retainer 24 such
that an upper end 42 of the piston 40 extends above the retainer 24 and

- therefore the pavement surface 16. The piston 40 is provided with a

non-circular or lobed outer configuration 44 designed to mate with the upper
aperture 34 of the retainer 24. The peripheral surface 44 of the piston 40
includes a plurality of lobes 46 cOrresponding to the lobes 36 of the retainer
24 thereby allowing reciprocal movement of the piston 40 within the retainer
24 yet preventing rotation of the piston 40 within the housing 20. As has
been previously described. the multi-lobed configuration of the piston 40
mating with the retainer 24 distributes any rotational torque directed against
the piston 40 along its entire outer periphery 44 eliminating binding or
shearing of tabs as in prior known pavement markers. A flange 48 formed
at the bottom end of the piston 40 engages the bottom 38 of the retainer 24
to prevent the pistdn from leaving the housing 20.

The lens assembly-50 is carried by the piston 40 in order to

provide reflective delineation under normal operating conditions. Referring

to 'Figs. { and 9-11, the lens assembly 50 includes a lens holder 52 which

‘retains at least one reflective lens 54. The lens holder 52 has a pair of sloped

retention surfaces 56 to maintain the lenses 54 at the preferred angle. The
surfaces 56 are preferably recessed within the holder 52 to protect the
reflective lenses 54 'fagainst direct impact. Unlike the prior known pavement
markers which position the lenses at shallow angles to avoid damage, the
lenses 54 of the present invention are preferably maintained at a 45° angle
for optimum reflective bropertie's. However, the lens angle may be varied
according to road specifications simply through the replacement of the lens
assembly 50. The lens assembly includes a retention clip 58 which secures
to the bottom of the lens holder 52. The clip 58 is provided with center tabs
60 for grasping the holder 52 and outer spring tabs 62 for removaply
mounting the lens assembly 50 within the piston 40. The center tabs 60 are
disposed inwardly to engage the ends 64 of the lens holder 52. The piston
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40 includes an upper cavity 66 within which the lens assembly 50 is
removably mounted. The outer spring tabs 62 engage the side walls 68 of
the cavity 66 to retain the lens assembly 50 within the piston 40. The-clip 58
allows removal and replacement of the lens assembly 50 as necessary. AS
a result, damaged lenses may be replaced frbm above the pavement suriace
16 without dismantling the marker 10. However, the description of the spring
clip 58 is provided as an example of suitable means for retaining the lens
assembly 50 and artemative forms of the clip 58 may also be suitable.

The resiliently compressible biasing means 70 allows depression
of the piston 40 into the housing 20 in response to external forces such as
vehicle tires or snowplow blades yet returns the piston 40 and the lens
assembly 50 to their normal reflective position to provide delineation of traffic
lanes. In a prefefredembod‘iment, the biasing means 70 comprises a lower
compression member" 72, an upper compression member 74 and a center
rebound spool 76. 'The-.spool 76 extends through axial throughbores 78 and
80 formed in the 'lo'wer compression member 72 and upper compression

member 74, respectavely The lower compression member. 72 fills

substantlally all the space within the housmg 20 below the retainer 24 while

the upper compression member 74 ills substantially ali the space within the

piston 40 thereby minimizihg any empty space within which moisture ice and

dirt may accumulate. The compression members 72 and 74 are preferably
made of a cdmpressible dosed-cell foam which is impervious to moisture.
The center rebound spool 76 is preferably made of polynorbornene rubber
for improved resmency in order to return the piston 40 to its normal position
as efficiently as possuble even after repeated depression. Unlike the simple
foam pads used in prior markers, the combination foam and rubber of the
biasing means 70 ensures full recovery of the piston 40. The spool 76
includes a center post 82 and at least one flange 84 integrally formed with
post 82. The lower end 86 of the post 82 is received within the seat 32
tormed in the bottom of the base 22 to maintain proper positioning of the

biasing means 70 by preventing wandering within the housing 20. The
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flanged upper end 84 directly engages the underside of the piston 40 to
directly bias the piston 40 upwardly against the retainer 24.

The improved reliability and effectiveness of the pavement marker
10 of the present invention provides substantial cost savings in maintaining
reflective traffic lanes while also ensuring continued deilineation. Once
mounted within the pavement 14, the reflective lenses 54 are maintairied
above the pavement surface 16 by the piston 40 biased upwardly by the
compression members 72, 74 and the spool 76. As a vehicle tire, or of
greater concern, a s_nonlow blade passes over the marker 10 the protruding
surface 42 of piston 40 will be engaged driving the piston 40 downwardaly into
the housing 20 against the biasing meahs 70. The domed upper surface 42
of the piston 40 tends to deflect the force driving the piston 40 downwardly
without damage to the marker 10. Nevertheless, as the force is removed the
compression members 72; 74 and, in particular, the center rebound p‘ost 76
will return the piston to its normal position. Thus, a resilient pavement marker
10 m'ay be imbedded Within pavement to reliably delineate traffic lanes.

The foregoing detailed description has been given for clearness

- of understanding on"ly and no unnecessary limitations should be understood

therefrom as some miodifications will be obvious to those skilled in the art

without departing from the scope and spi'rit of the appended claims.
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Claims:

1. A reflective pavement marker comprising: -

a housing adapted to be fixedly mounted within an opening
formed within a paVement such that an upper end of said housing Is
positioned at or below the pavement surface;

a piston reciprocally movable within said housing, said piston

Jincluding an upper end normally protruding above said housing and the

pavement surface, said pis'ton being-jdepressible downwardly in said housing
to move said uppei’ end into said hou.sing;

cooperating means .formedon said piston and said housing to
prevent rotation of..s'}a‘id' bis'toh within said housing; ’

a reflector assembly mounted to said upper end of said piston;

and

resiliently 'compressiblemeans biasing said piston upwardly to

raise said upperendof said piston above said housing and the pavement

' housing andbeing resiliently compressible upon depression of said piston
 into said housing as a result of surface traffic.

2. The pavement marker as defined in claim 1 wherein said

reflector assembly is 'remOVably mounted to said upper end of said piston 10

facilitate repair and replacement.

3. The pavement marker as defined in claim 2 wherein said
reflector assembly includes a lens helder and a retaining clip, said lens holder
receiving at least one reflective lens, said retaining clip receiving said lens

holder and detachably mounting said reflector assembly to said piston.
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4. The pavement marker as defined in claim 1 wherein said
housing includes a base and a retainer threadably attached to said base,
said retainer having an upper aperture with a non-circular configuration, said
piston matingly received within said retainer aperture and having a
non-circular peripheral configuration to prevent rotation of said piston within

said retainer and said housing.

S. The pavement marker as defined in claim 4 wherein said
aperture of said retainer and said periphery of said piston have mating
continuous lobe configurations to prevent rotation of said piston, said piston

being reciprocally‘mo'vable.‘ within said aperture of said retainer.

0. The pavement marker as defined in claim 1 wherein said
biasing means comprises at least one compression member and a central

spool to return said piston to its normal position.

7. The pavement marker as defined in claim 6 wherein said

biasing means comprises a lower compression member and an upper

compression member, said upper compression member received within and

filing substantially all,the space within said piston and said lower compression

member is positioned-within said base beneath said piston, said compression

members minimizing void space in said piston and said base to inhibit
accumulation of moisture therein.

- 8. The pavement marker as defined in claim 7 wherein said
compression members include axial throughbores for receiving said central
spool, said compression members and said spool ensuring return of said

piston to its normal position.

9. The pavement marker as defined in claim 8 wherein said

base includes a seat receiving a lower end of said spool to maintain

alignment of said biasing means within said housing.
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10. The pavement marker as defined in claim 8 wherein said
compression members are made of a compressible closed-cell foam material

impervious to moisture.

11.  The pavement marker as defined in claim 8 wherein said

5 central spool is made of a resilient rubber material.

12. A reflective pavement marker comprising:

a hous'ing adapted to be fixedly mounted within an opening
formed within a pavement such that an upper end of said housing IS
positioned at or below the pavement surface, said housing including a pase

10 and a retainer secured to said base, said retainer including an upper aperture
having a non-circular configuration;

a piston reciprocally movable within said housing, said piston
including an upper end normally protruding above said housing and the
pavement surface and a non-circular peripheral configuration whereby said

15 piston 'matingly cooperates with said upper aperture of said retainer to
“prevent rotation of said piston WRthin. said housing, said piston being
depressible downwardly’in said housing to move said upper end into said
housing; ' .
a reflector assembly mounted to said upper end of said piston
20 such that said reflector assembly is normally positioned above the pavement
surface; and

resiliently compressible means biasing said piston upwardly to
raise said upper end of said piston above said housing and the pavement
surface, said means including at least one compression member and at ieast

25 one rebound member such that said piston returns to its normal position
following depression of said piston into said housing as a result of surface
traffic.
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13. The pavement marker as defined in claim 12 wherein said
reflector assembly is removably mounted to said upper end of said piston to

facilitate repair and replacement of said reflector assembly. -

14.  The pavement marker as defined in claim 12 wherein said
aperture of said retainer and said outer periphery of said piston have mating

continuous lobe cohﬁguratibns to prevent rotation of said piston within said

housing while disiributing rotational torque over the entire periphery of said

piston and said retainer aperture.

15.  The pavement marker as defined in claim 12 wherein said
biasing means comprises a lower compression member, an upper
compression member and a central rebound spool extending through said

upper and lower compression members, said upper compression member

received within and filling substantially all the space within said piston and

said lower compression member is positioned within said base beneath said

piston, said compression members minimizing void space in said piston and

“said base to inhibit accumulation of moisture.

6. The ‘paveme'nt marker as defined in claim 15 wherein said
compression members include axial thrcughboresfor receiving said central
rebound SpOOI, said spool including a lower end received within a centering
seat formed In sfa'idbase and an upper end engaging said piston thereby

ensuring return of said piston to its normal position.

17. A reflective pavement marker comprising:
a housing adapted to be fixedly mounted within an opening

formed - within a pavement such that an upper end of said housing is

positioned at or below the pavement surface, said housing including a base
and a retainer secured to said base, said retainer including an upper aperture

having a lobed conﬁguration;
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a piston reciprocally movable within said housing, said piston
including an upper end normally protruding above said housing and the
pavement surface and a lobed peripheral configuration whereby said piston
matingly cooperates with said upper aperture of said retainer preventing
rotation of said piston within said housing, said piston being depressible
downwardly in said housing to move said upper end of said piston into said

housing;

raise said upper end of sald ptston and sard reflector assembly above said

" housing and the pavement surface, said blasmg means filling substantially all

the space within the pnston and housmg to prevent accumulation of moisture
and mcludmg at least one compressron member and a central rebound spool
such that said means IS resmently compressnble upon depression of said

piston in said housrng and return sand piston to its normal position.

- 18. The pavement marker as defined in claim 17 wherein said
reﬂector assembly IS removably mounted to said upper end of said piston 10

facilitate reparr and replacement Of saad reflector assembly.

19. The pavement marker as defined in claim 17 wherein said
biasing means comprrses a lower compression member and upper
compression member said upper compression member received within and
filling substantially all the space within said piston and said lower
compression member is positioned within said base beneath said piston, said
compression members minimizing void space in said piston and said base

to inhibit accumulation of moisture within said marker.



213039

W3 93/16233 PCT/US93/01309

- 13 -

20.  The pavement marker as defined in claim 19 wherein said
compression members include axial throughbores for receiving said central
spool, said compression members facilitating depression of said-piston into

said housing and said spool ensuring return of said piston to its normai

position.

N

21. The pavement marker as defined in claim 17 wherein said
base member includes a plurality of ribs formed on the outer surtace thereof

for maintaining said marker within the pavement.
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