I*I Innovation, Sciences et Innovation, Science and CA 3096030 C 2023/08/22

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 096 030
12 BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2019/03/26 (51) CLInt./Int.Cl. EOQ7TF 9/529(2016.01)
(87) Date publication PCT/PCT Publication Date: 2019/10/03 | (72) Inventeur/Inventor:
(45) Date de délivranceflssue Date: 2023/08/22 METTLER, CHARLES M., US
(85) Entrée phase nationale/National Entry: 2020/10/02 (73) Propriétaire/Owner:

PLASTIC SAFETY SYSTEMS, INC., US

(86) N° demande PCT/PCT Application No.: US 2019/024029
(74) Agent: SMART & BIGGAR LP

(87) N° publication PCT/PCT Publication No.: 2019/191064
(30) Priorité/Priority: 2018/03/26 (US62/647,912)

(54) Titre : LIAISON POUR DISPOSITIF D'AVERTISSEMENT ROUTIER PORTABLE PLIABLE
(54) Title: LINK FOR FOLDABLE PORTABLE ROADWAY WARNING DEVICE

(57) Abrégé/Abstract:

A portable roadway warning device comprises one or more rumble strips. Each rumble strip comprises at least two modular strip
sections, each made of a polymeric material having top and bottom surfaces and end edges and side edges. At least one of the
end edges of each of the strip sections has a plurality of aligned alternating notches and tabs, and connecting links hingedly
connecting the tabs at one of the end edges of one of the strip sections to respective aligned tabs at one of the end edges of
another of the strip sections. Each connecting link includes a Ushape link plate bracket and a pair of frangible rods that are
configured to break at less than the tear strength of the polymeric modular strip sections.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



w0 2019/191064 A1 |0 00000 0000 00 0 0 0

CA 03096030 2020-10-02

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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
03 October 2019 (03.10.2019)

‘O 0000 O 0 A
(10) International Publication Number

WO 2019/191064 A1l

WIPO I PCT

(51) International Patent Classification:
EO01F 9/529 (2016.01)

(21) International Application Number:
PCT/US2019/024029

(22) International Filing Date:
26 March 2019 (26.03.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/647,912 26 March 2018 (26.03.2018) UsS

(71) Applicant: PLASTIC SAFETY SYSTEMS, INC.
[US/US]; 2444 Baldwin Rd., Cleveland, Ohio 44104 (US).

(72) Inventor: METTLER, Charles M.; 4290 Lane Rd., Perty,
Ohio 44081 (US).

(74) Agent: JACOBS, Christopher B.; Renner, Otto, Boisselle
& Sklar, LLP, 1621 Euclid Avenue, 19th Floor, Cleveland,
Ohio 44115 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: LINK FOR FOLDABLE PORTABLE ROADWAY WARNING DEVICE

(57) Abstract: A portable roadway warning device comprises one or more rumble strips. Each rumble strip comprises at least two
modular strip sections, each made of a polymeric material having top and bottom surfaces and end edges and side edges. At least one
of the end edges of each of the strip sections has a plurality of aligned alternating notches and tabs, and connecting links hingedly
connecting the tabs at one of the end edges of one of the strip sections to respective aligned tabs at one of the end edges of another of
the strip sections. Each connecting link includes a Ushape link plate bracket and a pair of frangible rods that are configured to break
at less than the tear strength of the polymeric modular strip sections.

[Continued on next page]



CA 03096030 2020-10-02

WO 2019/191064 A1 |10} 00P 00 00000000 0

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

CA 03096030 2020~10-02

WO 2019/191064 PCT/US2019/024029

Title: LINK FOR FOLDABLE PORTABLE ROADWAY WARNING DEVICE

Field of the Invention
This invention relates generally to a portable roadway warning device
comprising any desired number of portable modular rumble strips for use in various
roadway conditions to alert drivers of automotive vehicles including both passenger
vehicles and trucks of an approaching condition.

Background

Transportation engineers use rumble strips in roadway applications to provide
a perceptible noise and warning vibration when driven over by automotive vehicles,
including passenger vehicles and trucks. The noise and vibration from driving over
rumble strips warn the drivers of an approaching condition such as a work site,
construction site, slow speed zone, checkpoint, tollbooth and so on, without alarming
the drivers and without adversely affecting the stability of the vehicles. Some types
of rumble strips are intended to be permanently installed for long-term use while
others are intended to be portable for use at work zones and other applications of
relatively short duration.

Portable rumble strips may be provided in a segmented configuration, with
multiple segments connected end-to-end to extend across a full lane of traffic. These
segments need to be connected together in such a way that the segments do not
separate as vehicles drive over the rumble strips at up to highway speeds. Some
segmented portable rumble strips are hinged, for example, and the hinges must be
strong enough not to come apart as vehicles drive over the rumble strips. The
hinges must not only hold the rumble strip segments together to maintain the
integrity of the rumble strip across the lane of traffic, but also not to allow the
segments to separate in such a manner that they generate sharp or loose elements
that could damage a vehicle’s tires or otherwise damage a vehicle if picked up off

the roadway.
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Summary

The inventors discovered that while existing rumble strip hinges generally
were strong enough to hold rumble strip sections together in use, the most common
mode of failure was in tearing out of the rumble strip section. In other words, in
segmented rumble strips with rumble strip sections connected by hinges, the hinges
were stronger than the connecting material of the rumble strip sections. Rumble strip
sections damaged in this manner are difficult or impossible to repair. Rather than
increase the strength of the rumble strip sections, the present invention provides a
hinge for a portable segmented rumble strip that will fail before a rumble strip can be
damaged. More particularly, the hinge provided by the invention includes frangible
hinge pins that will fail before the polymeric material of the rumble strip section to
which it is attached. The frangible pins also are intended to minimize the potential
damage to vehicles driving over the failed hinge. [PSS first tried to increase the
strength of the tabs, results were unsatisfactory.]

More particularly, the present invention provides a rumble strip that includes
at least two longitudinally-extending modular strip sections. Each of the strip
sections is made of a polymeric material and has spaced apart top and bottom
surfaces, longitudinally-spaced end edges, and laterally-spaced side edges. At least
one of the end edges of each of the strip sections has a plurality of laterally-spaced
tabs, with each tab having a laterally-extending through-hole. The rumble strip also
includes a plurality of connecting links hingedly connecting the tabs at one of the end
edges of one of the strip sections to respective aligned tabs at one of the end edges
of another of the strip sections. The connecting links include a link plate bracket and
a pair of frangible pins extending through the through-holes of respective tabs to
pivotally connect the strip sections through the corresponding link plate bracket.

The through-holes in the tabs at at least one of the end edges of each of the
strip sections may be laterally aligned and axially inwardly spaced from respective
distal ends of the tabs.

The frangible pins in each of the connecting links may be longitudinally-

spaced and parallel.
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The frangible pins may have opposite ends extending outwardly beyond
respective ends of the through holes.

At least one of the end edges of each of the strip sections may have at least
two tabs that are hingedly connected by respective connecting links to respective
aligned tabs of another of the strip sections.

At least one of the end edges of each of the strip sections may have four tabs
that are hingedly connected by respective connecting links to respective aligned tabs
of another of the strip sections.

Each of the strip sections may be made of rubber.

The device as described herein, wherein a plurality of metal plates or bars are
embedded in or otherwise secured to each of the strip sections to provide ballast to
the strip sections, each of the plates or bars running transversely between the side
edges of the strip sections in laterally spaced relation from one another.

Each of the strip sections may have a length of between approximately five
feet and approximately six feet, and may have a length of approximately five and
one-half feet.

Each of the strip sections may have a width of approximately twelve inches
and a thickness of approximately three-quarter inch.

The present invention also provides a kit that includes a connecting link for
connecting a pair of longitudinally-extending modular strip sections of a rumble strip
as described herein. Each of the strip sections has spaced apart top and bottom
surfaces, longitudinally-spaced end edges, and laterally-spaced side edges, at least
one of the end edges of each of the strip sections has a plurality of laterally-spaced
tabs, and each tab having a laterally-extending through-hole, the connecting link
comprising a U-shape link bracket having a pair of spaced-apart link plate sections
extending in a common direction from a center section. Each of the link plate
sections has a pair of spaced-apart openings aligned with corresponding openings in
an opposing link plate section aligned along parallel axes. The connecting link
further includes a pair of frangible rods extendable through respective aligned ones

of the openings in the opposing link plate sections, and a spring clip configured to
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engage an end of the frangible rods to prevent the rods from being drawn back
through the openings in the link plate sections of the bracket.

Each rod may include an enlarged head at a proximal end that is
configured to have a diameter that is larger than a diameter of at least one of the
openings in the link plate sections of the bracket.

Each rod may include an annular groove near a distal end of the rod, and
the spring clip may be configured to engage the annular groove perpendicular to
the parallel axes.

According to an embodiment, there is provided a portable roadway warning
device that includes a rumble strip having at least two longitudinally-extending
modular strip sections, each of the strip sections being made of a polymeric
material having spaced apart top and bottom surfaces, longitudinally-spaced end
edges, and laterally-spaced side edges, wherein at least one of the end edges of
each of the strip sections has a plurality of laterally-spaced tabs, each tab having
a laterally-extending through-hole, and a plurality of connecting links hingedly
connecting the tabs at one of the end edges of one of the strip sections to
respective aligned tabs at one of the end edges of another of the strip sections,
the connecting links including a link plate bracket and a pair of frangible pins that
will fail before the polymeric material of the rumble strip section to which they are
attached, extending through the through-holes of respective tabs to pivotally
connect the strip sections through the corresponding bracket.

The foregoing and other features of the invention are hereinafter fully
described and particularly pointed out in the claims, the following description and
annexed drawings setting forth in detail a certain illustrative embodiment of the
invention. The illustrated embodiment is indicative, however, of but one of the
various ways in which the principles of the invention may be employed.

Brief Description of the Drawings
In the accompanying drawings and description, the same or similar
reference characters are used to refer to the same or similar features shown in
different figures.
FIG. 1 is a top plan view of one form of modular strip section of the present

invention.
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FIG. 2 is an enlarged fragmentary longitudinal section through a portion of
the strip section of FIG. 1, taken on the plane of the line 2-2 thereof.

FIG. 3 is a perspective top view of a modular rumble strip of the present
invention comprising two of the strip sections of FIG. 1 hingedly connected
together in end to end relation to one another.

FIG. 4 is an enlarged fragmentary top perspective view of the encircled
area A of the hingedly connected end edges of the two strip sections of FIG. 3.

FIG. 5 is a further enlarged fragmentary longitudinal section through the
hingedly connected end edges of the two strip sections of FIG. 4, taken on the
plane of the line 5-5 thereof.

4a

Date Regue/Date Received 2022-11-17
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FIG. 6 is a perspective top view of the modular rumble strip of FIG. 3 but
showing the two hingedly connected strip sections folded in overlying relation to one
another.

FIG. 7 is an enlarged fragmentary top perspective view of the encircled area
B of the hingedly connected end edges of the two strip sections of FIG. 6 folded in
overlying relation to one another.

FIG. 8 is a further enlarged fragmentary longitudinal section through the
hingedly connected end edges of the two folded over strip sections of FIG. 7, taken
on the plane of the line 8-8 thereof.

FIG. 9is an enlarged top perspective view of a portion of the hingedly
connected end edges of the two folded over strip sections of FIG. 7.

FIG. 10 is an enlarged perspective view of an alternative link assembly
provided by the present invention, and a link pin and a link plate used in the link
assembly.

Detailed Description

Referring now more particularly to the drawings, and initially to FIGS. 1 and 2,
the drawings show a portable segmented rumble strip having multiple sections that
are hingedly connected to one another for use in various roadway conditions to alert
drivers of automotive vehicles, including both passenger vehicles and trucks, of an
approaching condition such as a work site, slow speed zone, checkpoint, tollbooth,
or any other area where traffic speed is temporarily reduced. While existing rumble
strip hinges often have been strong enough to hold rumble strip sections together in
use, in unusually stressful conditions the hinges tend to fail by tearing out of the
material that forms the rumble strip section. Rumble strip sections damaged in this
manner are difficult or impossible to repair. Rather than increase the strength of the
rumble strip material, the present invention provides a hinge for a portable
segmented rumble strip that will fail before the rumble strip section can be damaged.
Moreover, the hinge also is intended to minimize the potential damage to vehicles

driving over the failed hinge. More particularly, the hinge provided by the invention
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includes frangible hinge pins that will fail before the material of the rumble strip
section to which it is attached.

Turning to a description of an exemplary portable rumble strip formed from
multiple sections, each strip section 1 desirably has substantially flat top and bottom
surfaces 2 and 3 and opposite side edges 4 and 5 and end edges 6 and 7. Also
each strip section is desirably made of a suitable high strength, weather-resistant
polymeric material such as rubber or polyurethane or other polymeric material or
combination of materials with similar properties. Suitable hand grip slots 10 may be
provided in each rumble strip section adjacent one or both ends for ease of picking
the rumble strip sections up.

Although the dimensions of each rumble strip section 1 may vary, an
exemplary rumble strip section has a width that is generally between approximately
eight inches (20.32 cm) and approximately sixteen inches (40.64 cm), and more
particularly of approximately thirteen inches (33.02 cm). Also each rumbile strip
section is of sufficient thickness to create a noticeable audible and vibration warning
to drivers of automotive vehicles when driven over the rumble strip sections, but not
80 severe as to alarm the drivers, and without adversely affecting the stability of the
vehicles. To that end, each rumble strip section typically has a thickness of between
approximately one-half inch (1.27 cm) and approximately one inch (2.54 cm), and
more particularly of approximately three-quarter inch (1.91 cm).

The leading side edge 4 or 5 of each rumble strip section that faces oncoming
vehicle traffic or both side edges 4 and 5 of each rumble strip section may be
beveled to help eliminate any possible movement of the rumble strips caused by
initial contact of the venhicle tires with the rumble strips. The included angle of the
beveled leading side edge 4 or 5 or both side edges 4 and 5 of the rumble strip
sections is preferably between approximately ten degrees (10°) and approximately
fifteen degrees (15°), and more preferably approximately twelve degrees (12°).

As seen for example in FIG. 1, each strip section 1 has aligned alternating
tabs 20 and notches 21, 21' and/or 21" in longitudinally-spaced opposite end edges
6 and 7 for connecting the end edges of two or more strip sections together to form a

rumble strip of any desired length.
6
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In one form of the invention, each of the individual strip sections 1 preferably
has a length of between approximately five feet (152.4 cm) and approximately six
feet (182.88 cm), and more preferably approximately five and one-half feet (167 .4
cm), whereby a rumble strip 26 comprised of two strip sections 1 hingedly connected
together in end-to-end relation as shown in FIG. 3 will be of sufficient length to reach
across a single highway lane, which in the United States is typically approximately
eleven feet wide (335.28 cm). Each of the individual strip sections 1 may be
somewhat longer or shorter than that or of different lengths if desired. Also more
than two modular strip sections may be used to make up a single rumble strip if
desired. A single rumble strip comprised of two modular strip sections hingedly
joined together, each having a length of approximately five and one-half feet (167.4
cm), can easily be folded in half with the folded strip sections in overlying relation to
one another with their top surfaces facing each other, and can easily be fitted in the
bed of a pickup truck for easy transport and deployment. This makes the rumble
strips particularly easy to deploy and remove and reuse for work zones of relatively
short duration.

If each rumble strip 26 comprised of two (or more) strip sections 1 hingedly
connected together is found not to be heavy enough to remain in place under heavy
traffic, a plurality of laterally spaced, transversely extending metal plates or bars 28,
preferably made of steel or cast iron, may be embedded within each rumble strip
section as schematically shown in FIG. 2 to provide the necessary ballast to keep
each rumble strip in place without having to use any adhesive or fasteners. The
number and combined weight of the individual plates or bars 28 embedded in the
strip sections 1 should be sufficient to cause the rumble strips to stay in place under
heavy traffic, but not make the rumble strips so heavy they cannot easily be folded in
half and moved by two persons. For example, the overall weight of each strip section
that is approximately five and one-half feet (167.4 cm) in length may be between
approximately fifty pounds (22.7 kg) and approximately sixty pounds (27.2 kg) and
more preferably approximately fifty-five pounds (24.9 kg), whereby the overall weight
of a rumble strip comprised of two strip sections hingedly connected that are each

approximately five and one-half feet (167.4 cm) in length will be between
7
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approximately one hundred pounds (45.4 kg) and approximately one hundred twenty
pounds (54.4 kg) and more preferably approximately one hundred ten pounds (49.9
k).

As seen for example in FIGS. 4 and 5, the tabs 20 at the respective end
edges 6 and 7 of each of the strip sections 1 have laterally-extending through holes
30, laterally aligned and axially inwardly spaced from their respective distal end
edges to facilitate hingedly connecting the tabs 20 at one of the end edges 6 of one
of the strip sections to respective aligned tabs 20 at end edges 7 of another of the
strip sections using suitable connecting links 31.

In the example disclosed herein, each connecting link 31 desirably comprises
two laterally-spaced parallel rods 32, alternatively referred to as pins, extending
through the respective through holes 30 in the aligned tabs 20 at the one and the
another end edges of the one and the another strip sections. Each of the rods 32
has opposite ends extending outwardly beyond respective ends of the through holes
30. Attached to the respective opposite ends of the two rods are a pair of link plates
33 and 34 to maintain a desired lateral spacing between the two rods 32 of each
connecting link 31 that is slightly greater than the spacing between the through holes
30 in the respective aligned tabs 20 when the one and the other end edges of the
one and the another strip sections are in substantially parallel alignment with one
another as shown in FIGS. 4 and 5.

One of the link plates 33 may be permanently attached to one of the ends of
the two rods 32, whereas the other link plate 34 desirably has a slip fit over the other
ends of the two rods, and may be releasably secured to the other ends by a
connecting pin 35 that may be transversely slidably received in aligned annular
grooves 36 in the other ends of the two rods outwardly of the link plate 34 when the
two modular strip sections 1 are placed one on top of another with their top surfaces
2 facing each other as shown in FIGS. 7-9 for ease of attachment of the connecting
links to the aligned tabs of the two strip sections.

Each of the link plates 33 and 34 of the connecting links 31 used to hingedly
connect two or more strip sections 1 together desirably has a width no greater than

the thickness of the strip sections, whereby when the joined strip sections are placed
8
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on the ground in parallel alignment with one another as schematically shown in
FIGS. 3-5, the link plates will not interfere with the flat placement of the strip sections
against the ground or interfere with automotive vehicle tires passing over the
hingedly connected strip sections.

Also each of the link plates 33 and 34 has opposite end portions 37 and 38
extending radially outwardly beyond the respective rods 32 when connected thereto
a length no greater than one-half the thickness of the strip sections, whereby when
the strip sections are folded one on top of another (with their top surfaces 2 facing
each other), the ends of the link plates won't extend outwardly beyond the bottom
surfaces 3 of the interconnected strip sections as shown in FIG. 8 so as not to
interfere with the stacking of multiple folded interconnected strip sections one on top
of another. Likewise, the notches 21, 21' and/or 21" adjacent opposite sides of the
tabs 20 have a depth slightly greater than the length of the end portions 37, 38 of the
link plates 33, 44 extending radially outwardly beyond the respective rods 32 to allow
for the folding of the interconnected strip sections in overlying relation to one
another.

In the example shown herein, wherein four hingedly connected tabs 20 are
provided at the end edges of the respective strip sections, the centermost notch 21
between two of the tabs 20 at the end edges of each of the strip sections has a width
slightly greater than the length of the two rods 32 of the respective connecting links
31 to facilitate insertion of the free ends of the rods 32 of the respective connecting
links through the through holes 30 in the respective aligned tabs 20 of the strip
sections as best seen in FIGS. 4, 7 and 9. The outermost notches 21' desirably
extend all the way out to the side edges 4, 5 of the strip sections to facilitate
insertion of the free ends of the rods 32 of the connecting links 31 used to hingedly
connect the outermost tabs of two strip sections together as also best seen in FIGS.
4,7 and 9. The notches 21" between the inner and outermost tabs 20 need only
have a width sufficient to accommodate the free ends of the rods of the two
connecting links connecting the inner and outermost tabs together and the
respective link plates 34 that have a slip fit over the free ends of the respective rods

and are releasably secured to the free ends by transversely slidably inserting the
9
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connecting pins 35 in the aligned grooves 36 in the free ends of the respective rods
outwardly of the respective slip-on link plates when the strip sections are folded one
on top of another as shown in FIG. 9.

An alternative connecting link 40 is shown in FIG. 10, and performs a similar
function as the connecting link 31 shown, for example, in FIGS. 4, 7, and 9, to
hingedly connect one of the tabs 20 at one of the end edges 6 of one of the strip
sections to a respective laterally-aligned one of the tabs 20 at end edges 7 of
another of the strip sections. The connecting link 40 also may be referred to as a link
assembly and may form part of a kit for replacing broken or damaged connecting
links. Similar to the connecting links 31, the connecting link 40 includes a pair of
parallel rods 42, alternatively referred to as pins, extending through the respective
through holes 30 in the aligned tabs 20 of respective strip sections. Each of the rods
42 is configured to have a length sufficient to extend through the through holes 30,
with opposite ends extending outwardly beyond respective ends of the through holes
30.

Rather than a pair of link plates, the connecting link 40 includes a single U-
shape link plate bracket 44 having a center section 46 configured to extend from one
side of the respective tabs 20 to an opposing side of the tabs 20, and link plate
sections 47 connected to and extending in a common direction from the center
section 46 past the respective through-holes 30. A pair of openings in the link plate
sections 47 correspond to and may be aligned with respective opposing ends of the
through holes 30 in the tabs 20. The U-shape bracket thus effectively incorporates a
pair of link plates into the bracket 44 and defines a spacing between the link plate
sections 47. Accordingly, the bracket 44 also is configured to maintain a desired
spacing between the two parallel rods 42 of each connecting link 40 that is slightly
greater than the spacing between the through holes 30 in the respective aligned tabs
20 when the respective end edges of the strip sections are in substantially parallel
alignment with one another as shown in FIGS. 4 and 5. Additionally, the center
section 46 of the connecting link 40 ensures that the connected sections of the

rumble strip only fold in one direction.
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The rods 42 are not permanently attached to the link plate bracket 44. The
openings in the link plate sections 47 of the link plate bracket 44 are configured to
provide a slip fit for the rods 42. Each rod includes an enlarged-diameter head 50 at
one end, a proximal end, that is configured to be oversized relative to the openings
in the link plate sections 47 of the link plate bracket 44 such that the head 50 will not
pass through the opening. The rods 42 thus extend through the spaced-apart link
plate sections 47 of the link plate bracket 44 from one side to the other, with the
head 50 retained on an outer side of one link plate section 47 and a distal end 52 of
the rod 42 spaced from the head 50 to extend through a respective opening in a
respective link plate section 47. Near the distal end 52 of the rod 42, the rod 42 has
an annular groove 53 or other retention means for engaging the rod 42 and
preventing it from being drawn back through the openings in the link plate section 47
of the bracket 44. The rods 42 preferably are made of a material that fails, in other
words, breaks, before the material that forms the tab fails. A suitable material for the
rods 42 may include a nylon.

The connecting link 40 further includes a spring clip 54 configured to receive
and secure the distal ends 52 of the respective pair of rods 42, similar to the
connecting pin 35 described above. The illustrated spring clip 54 is planar and
includes a keyhole slot 56 for receiving and capturing the distal end 52 of one of the
rods 42, and an outwardly-opening spring-clip end 57 for releasably receiving and
capturing the distal end 52 of the other of the rods 42. Sliding the spring clip 54 in a
direction perpendicular to the parallel rods 42 engages the annular groove 48 or
other retention means and fixes the rods 42 in place relative to the link bracket 44.
The spring clip 54 may include a tab 60, as shown, extending out of the plane of the
body of the spring clip 54 to facilitate moving the spring clip 54 into and out of
engagement with the rods 42 to releasably secure the rods 42 in the bracket 44 of
the connecting link 40. The spring clip 54 thus facilitates installing and removing the
connecting links 40. An exemplary spring clip 54 may be made of spring steel.

Moreover, the rods 42 are frangible and are configured to fail under a force
that is lower than the force necessary to pull the rod 42 through the material forming

the tab 20, through which the rod 42 extends, thus ensuring failure of the rod 42
11
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before the tab 20 is damaged. More preferably, the rod 42 is configured to fail at half
the failure strength of the material of the tab 20. If stronger rods were used, there is
a risk that the rod could tear through the material forming the tab 20, after which the
tab 20 may be difficult or impossible to repair. By incorporating the frangible rod 42,
the invention ensures that the rod 42 will fail before the material in the tab 20
through which the pin extends. Replacing a rod is a straightforward matter, not to
mention much less expensive and more environmentally responsible than replacing
an entire section of the rumble strip due to a damaged tab 20.

In summary, the present invention provides a connecting link 40 for
connecting a pair of longitudinally-extending modular strip sections 1 of a rumble
strip 26. As described above, each of the strip sections 1 has spaced apart top and
bottom surfaces 2 and 3, longitudinally-spaced end edges 6 and 7, and laterally-
spaced side edges 4 and 5. At least one of the end edges 6 and 7 of each of the
strip sections 1 has a plurality of laterally-spaced tabs 20, and each tab 20 has a
laterally-extending through-hole 30. The connecting link 40 includes a U-shape link
bracket 44 having a pair of spaced-apart link plate sections 47 extending in a
common direction from a center section 46. Each of the link plate sections 47 has a
pair of spaced-apart openings aligned with corresponding openings in an opposing
link plate section 47, aligned along parallel axes. The connecting link 40 also
includes a pair of frangible rods 42 extendable through respective aligned ones of
the openings in the opposing link plate sections 47, and a spring clip 54 configured
to engage an end of the frangible rods 42 to prevent the rods 42 from being drawn
back through the openings in the link plate sections 47 of the bracket 44. Each rod
42 may include an enlarged head 50 at a proximal end that is configured to have a
diameter that is larger than a diameter of at least one of the openings in the link
plate sections 47 of the bracket 44. And each rod 42 may include an annular groove
53 near a distal end 52 of the rod 42, with the spring clip 54 configured to engage
the annular groove 53 perpendicular to the parallel axes of the rods 42 received in
the openings in the link plate sections 47 of the bracket 44.

Although the invention has been shown and described with respect to a

certain embodiment, it is obvious that equivalent alterations and modifications will
12
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occur to others skilled in the art upon the reading and understanding of the
specification. In particular, with regard to the various functions performed by the
above-described components, the terms (including any reference to a “means”) used
to describe such components are intended to correspond, unless otherwise
indicated, to any component which performs the specified function of the described
component (e.g., that is functionally equivalent), even though not structurally
equivalent to the disclosed component which performs the function of the herein
illustrated exemplary embodiments of the invention. In addition, while a particular
feature of the invention may have been disclosed with respect to only one
embodiment, such feature may be combined with one or more other features as may

be desired or advantageous to any given or particular application.
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CLAIMS:

1. A portable roadway warning device that includes a rumble strip
having at least two longitudinally-extending modular strip sections, each of the
strip sections being made of a polymeric material having spaced apart top and
bottom surfaces, longitudinally-spaced end edges, and laterally-spaced side
edges, wherein at least one of the end edges of each of the strip sections has a
plurality of laterally-spaced tabs, each tab having a laterally-extending through-
hole, and a plurality of connecting links hingedly connecting the tabs at one of the
end edges of one of the strip sections to respective aligned tabs at one of the end
edges of another of the strip sections, the connecting links including a link plate
bracket and a pair of frangible pins that will fail before the polymeric material of the
rumble strip section to which they are attached, extending through the
through-holes of respective tabs to pivotally connect the strip sections through the
corresponding bracket.

2. The device of claim 1, wherein the through-holes in the tabs at at
least one of the end edges of each of the strip sections are laterally aligned and
axially inwardly spaced from respective distal ends of the tabs.

3. The device of claim 1, wherein the frangible pins in each of the
connecting links are longitudinally-spaced and parallel.

4. The device of claim 1, wherein the frangible pins have opposite ends
extending outwardly beyond respective ends of the through holes.

5. The device of claim 1, wherein at least one of the end edges of each
of the strip sections has at least two tabs that are hingedly connected by
respective connecting links to respective aligned tabs of another of the strip
sections.

6. The device of claim 5, wherein the at least one of the end edges of
each of the strip sections has four tabs that are hingedly connected by respective
connecting links to respective aligned tabs of another of the strip sections.

14
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7. The device of claim 1, wherein each of the strip sections is made of
rubber.

8. The device of claim 1, wherein each of the strip sections has a
length of between approximately five feet and approximately six feet.

9. The device of claim 8, wherein each of the strip sections has a
length of approximately five and one-half feet.

10.  The device of claim 1, wherein each of the strip sections has a width
of approximately twelve inches and a thickness of approximately three-quarter
inch.

15
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