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Description
FIELD
[0001] The present invention relates generally to the

field of trailers and other types of barriers used to shield
road construction workers from traffic. More specifically,
the presentinvention discloses a safety and construction
trailer having a safety wall.

BACKGROUND

[0002] Various types of barriers have long been used
to protect road construction workers from passing vehi-
cles. For example, cones, barrels andflashing lights have
been widely used to warn drivers of construction zones,
but provide only limited protection to road construction
workers in the event a driver fails to take heed. Some
construction projects routinely park a truck or other heavy
construction equipmentin the lane between the construc-
tion zone and on-coming traffic. This reduces the risk of
worker injury from traffic in that lane, but does little with
regard to errant traffic drifting laterally across lanes into
the construction zone. In addition, conventional barriers
require significant time and effort to transport to the work
site, and expose workers to significant risk of accident
while deploying the barrier at the work site. Therefore, a
need exists for a safety barrier that can be readily trans-
ported to and deployed at the work site. In addition, the
safety barrier should protect against lateral incursions by
traffic from adjacent lanes, as well as traffic in the same
lane.

[0003] US 7125198 discloses a mobile work zone pro-
tection device that includes a front carrier, a barrier beam
assembly consisting of two sets of telescopic beam struc-
tures and rear carrier.

[0004] US 2006/0044816 A1 discloses a safety trailer
with 3 interconnectable wall segments.

SUMMARY

[0005] These and other needs are addressed by a
safety trailer according to claim 1.

[0006] A system s provided thatincludes first and sec-
ond platforms comprising at least one set of wheels and
a safety wall positionable between the first and second
platforms to define an area protected from a vehicular
incursion. The system includes first and second plat-
forms, an accordion-like safety wall positioned between,
and engaged with the first and second platforms.
[0007] The safety wall includes a plurality of rotatably
connected wall segments, each being rotatable, about a
vertical axis, with respect to an adjacent wall segment
or, as appropriate, an adjacent first or second platform.
[0008] Further preferred embodiments of the invention
are defined in the appended dependent claims 2-7.
[0009] The present invention can provide a number of
advantages depending on the particular configuration.
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By way of example, the safety trailer can have sufficient
mass and energy absorption to resist, without substantial
displacement, the kinetic energy from the impact. The
safety wall itself can be made of any rigid material, such
as steel. Lighter weight materials having high strength
are typically disfavored as their reduced weight is less
able to withstand, without significant displacement, the
force of a vehicular collision. Energy absorption can be
provided by shocks and inflated wheels. Preferred trailer
configurations are not deployed on jack stands, which
can minimize energy absorption by these mechanisms.
[0010] The safety wall or barrier (and thus the entire
trailer) can be of any selected length or extendable to
provide a work area protected from vehicular incursions.
This can provide maintenance workers with substantial
safety benefits while also providing enhanced driver safe-
ty.

[0011] The traffic-incursion side of the safety trailer,
including any elongated safety wall, can be substantially
planar to avoid hang ups and snags with an impacting
vehicle. Hang ups and snags can direct more kinetic im-
pact energy into the wall and/or cause the vehicle to flip
over the safety wall.

[0012] The height of the safety wall can be high enough
to inhibit entry of an impacting vehicle into the protected
work area by climbing, flipping, and careening over the
wall.

[0013] End platforms integral to the trailer’s design can
minimize the need forworkers to leave the protected zone
and eliminate the need for separate maintenance vehi-
cles by providing onboard hydraulics, compressors, gen-
erators and related power, fuel, water, storage and port-
able restroom facilities. Optional overhead protection can
be extended out over the work area for even greater en-
vironmental relief (rain or shine).

[0014] The trailer can carry independent directional
and safety lighting at both ends and will work with any
standard semi tractor. Directional lighting and impact-
absorbing features incorporated at each end of the trailer
and in the rear platform can combine with the safety wall
and improved lighting to provide increased protection for
both work crews and the public, especially with ever-in-
creasing amounts of night-time construction. Optionally,
an impact-absorbing caboose can be attached at the end
of the trailer opposite the tractor to provide additional
safety lighting and impact protection.

[0015] The trailer can be designed to eliminate the
need for separate lighting trucks or trailers, to reduce
glare to traffic, to eliminate the need for separate vehicles
pulling portable restroom facilities, to provide better a
brighter, more controlled work environment and en-
hanced safety, and to, among other things, better facili-
tate 24-hour construction along the nation’s roadways.
[0016] The trailer can be designed to provide road
maintenance personnel with improved protection from
ongoing, oncoming and passing traffic, toreduce the abil-
ity of passing traffic to see inside the work area (to miti-
gate rubber-necking and secondary incidents), and to
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provide afully-contained, mobile, enhanced environment
within which the work crews can function day or night,
complete with optional power, lighting, ventilation, heat-
ing, cooling, and overhead protection including extend-
able mesh shading for sun protection, or tarp covering
for protection from rain, snow or other inclement weather.
[0017] Platforms can be provided at both ends of the
trailer for hydraulics, compressors, generators, batteries,
water misters, water sprayers, pumps for liquid removal
from the protected work area, fans, tool storage, related
fuel, water, storage, and restroom facilities and other
amenities. The trailer can be fully rigged with direction
and safety lighting, as well as lighting for the work area
and platforms. Power outlets can be provided in the in-
terior of the work area for use with construction tools and
equipment, with minimal need for separate power trailers
or extended cords. Both the front and rear platforms can
provide areas for fuel, water and storage. Additional fuel,
water and miscellaneous storage space can be provided
in an optional extended caboose of like but lengthened
design.

[0018] Other applications include but are not limited to
public safety, portable shielding and shelter, communi-
cations and public works. Two or more trailers can be
used together to provide a fully enclosed inner area, such
as may be necessary in multi-lane freeway environ-
ments.

[0019] With significant shifts to night construction and
maintenance, the trailer can provide a well-lit, self-con-
tained, and mobile safety enclosure. Cones can still be
used to block lanes, and detection systems or personnel
can be used to provide notice of an errant driver, but
neither offers physical protection or more than split sec-
ond warning for drivers who may be under the influence
of alcohol or intoxicants, or who, for whatever reason,
become fixated on the construction/maintenance equip-
ment or lights and veer into or careen along the same.
[0020] The safety trailer can be readily, easily and con-
veniently deployable. The tractor can, for instance, be
able to engage the hitch of the safety trailer from multiple
directions, rather than only from one specific orientation.
The safety trailer can have an air ride on the rear platform
to permit either side or the entirety of the front and/or rear
platforms to be raised or lowered.

[0021] The safety trailer can have semi-tractor
hookups at both ends and a safety wall that is fixed to
one side of the trailer. That side, however, can be
changed to the right or left side of the road, depending
on the end to which the semi-tractor attaches. A caboose
can be attached at the end of the trailer opposite the
tractor to provide additional lighting and impact protec-
tion. These and other advantages will be apparent from
the disclosure of the invention(s) contained herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings are incorporated
into and form a part of the specification to illustrate sev-
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eral examples of the present invention(s). These draw-
ings, together with the description, explain the principles
of the invention(s). The drawings simply illustrate pre-
ferred and alternative examples of how the invention(s)
can be made and used and are not to be construed as
limiting the invention(s) to only the illustrated and de-
scribed examples. Further features and advantages will
become apparent from the following, more detailed, de-
scription of the various embodiments of the invention(s),
as illustrated by the drawings referenced below.

Fig. 1 is a side view of an undeployed safety trailer
according to the prior art;

Fig. 2 is a side view of a deployed safety trailer ac-
cording to the prior art of Fig. 1;

Fig. 3 is a plan view of a partially deployed safety
wall according to the invention;

Fig. 4 is a plan view of an undeployed safety wall
according to the embodiment of Fig. 3;

Fig. 5is an isometric view of the deployed safety wall
according to the embodiment of Fig. 3;

Fig. 6 is a plan view of an undeployed safety wall
according to an embodiment;

Fig. 7 is a plan view of a partially deployed safety
wall according to the embodiment of Fig. 6;

Fig. 8is an isometric view of the deployed safety wall
according to the embodiment of Fig. 6;

Fig. 9 is a plan view of an undeployed safety wall
with an asphalt roller-equipped second platform ac-
cording to an embodiment;

Fig. 10 is a plan view of an undeployed safety wall
with a side dump-equipped second platform accord-
ing to an embodiment;

DETAILED DESCRIPTION
General

[0023] Indesigning a vehicular impact resistant safety
trailer, there are a number of design considerations. For
example, the safety trailer should have sufficient mass
and energy absorption to resist, without substantial dis-
placement, the kinetic energy from the impact. Energy
absorption can be provided by shocks and inflated
wheels. Deploying the trailer on jack stands can minimize
energy absorption by these mechanisms. If there is in-
sufficient mass and energy absorption, the vehicular im-
pactcan displace the safety trailer into the protected work
area, with concomitant injuries to maintenance person-
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nel. On the oncoming traffic-facing end of the trailer, the
safety trailer should have crash attenuation devices to
absorb energy from vehicular collisions and lighting and
illuminated message boards to provide adequate warn-
ings to drivers. The traffic-incursion side of the safety
trailer, including any elongated safety wall, should be
substantially planar to avoid hang ups and shags with an
impacting vehicle. Hang ups and snags can direct more
kinetic impact energy into the wall and/or cause the ve-
hicle to flip over the safety wall. The safety wall, itself,
should have sufficient structural strength (e.g., arelative-
ly high tensile and compressive yield strength) and elastic
deformation to resist the kinetic energy of vehicular im-
pact. The height of the safety wall should be high enough
to inhibit entry of an impacting vehicle into the protected
work area by climbing, flipping, and careening over the
wall. The safety trailer should have embedded equipment
and associated plumbing/wiring to assist workers in the
work area. Examples include generators, lighting, com-
pressors, batteries, water misters, water sprayers,
pumps for liquid removal from the protected work area,
fans, tool storage, and the like. The safety trailer should
be readily, easily and conveniently deployable. The trac-
tor should, for instance, be able to engage the hitch of
the safety trailer from multiple directions, rather than only
from one specific orientation. The safety trailer should
have an air ride on the rear platform to permit either side
or the entirety of the front and/or rear platforms to be
raised or lowered. The various configurations and em-
bodiments disclosed herein have one or more of these
features.

Rotatable Arm Safety Wall Trailer Designs

[0024] Accordingto the prior art, the safety wall rotates
to either side of the trailer, by a rotatable arm aligned (in
a substantially vertical plane) substantially with the lon-
gitudinal axis of the safety trailer. Each of the rotatable
arms, when deploying the safety wall, can drop into, or
engage, a channel and/or retainer to provide added
strength to the safety wall.

[0025] Figs. 1-2 depict a safety trailer according to the
prior art design. The trailer 100 includes first and second
platforms 104 and 108 interconnected by an extendible
and retractable safety wall 112. The safety wall 112 in-
cludes first and second sections 120 and 124, with the
first section 120 telescopically receiving the second sec-
tion 124. Fig. 1 depicts the safety wall in an undeployed
configuration while Fig. 2 depicts the safety wall in a de-
ployed configuration. In the undeployed configuration,
the safety wall is retracted while in the deployed config-
uration the safety wall is extended to define a protected
work area for maintenance personnel. The first and/or
second platforms 104 and 108 each include a ballast
116, which is positioned on the trailer 100 to offset, at
least substantially, the weight of the safety wall 112.
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Accordion-Like Safety Wall Trailer Designs

[0026] In a number of safety trailer embodiments, the
safety wall retracts accordion-like and has multiple axes
of rotation that are transverse (typically substantially or-
thogonal) to a longitudinal axis of the trailer.

[0027] Referring to Figs. 3-5, a safety trailer 2600 ac-
cording to an embodiment of this design includes first
and second platforms 2604 and 2608 and an accordion-
like safety wall 2612 positioned between, and engaged
with, the first and second platforms 2604 and 2608. The
safety wall 2612 includes a plurality of rotatably connect-
ed wall segments 2708 and 2712, each being rotatable,
about a vertical axis, with respect to an adjacent wall
segment or, as appropriate, an adjacent first or second
platform. At each such interface, a hinge-like intercon-
nection is typically employed. When the safety wall 1612
is deployed as in Fig. 5, one or more support members
2700 is used to brace the rotatable interconnection be-
tween adjacent wall segments or wall segment and ad-
jacent platform to inhibit rotation of the wall segment in
the event of vehicular impact. Brackets 2704 are posi-
tioned on either side of the rotatable interconnection to
receive the support members 2700.

[0028] Referring to Figs. 6-8, a safety trailer 2900 ac-
cording to another embodiment includes first and second
platforms 2604 and 2608 and an accordion- like safety
wall 2912 positioned between, and engaged with, the
first and second platforms 2604 and 2608. The safety
trailer 2900 is similar to the safety trailer 2600 except that
it contains more interconnected wall segments 2708 and
2712. As willbe appreciated, the number of interconnect-
ed wall segments 2708 and 2712 is a function of the
desired length of the safety wall (and size of the protected
work area). Thus relative to Figs. 3-8, more or fewer wall
segments may be employed.

Other Features

[0029] Fig. 9 depicts a safety trailer 3200 having a
heavy roller 3250 on a second (rear) platform 3208. The
heavy roller 3250 may be used in lieu of or in addition to
rubber tires. In one configuration, the rubber tires (not
shown) are elevated above the road surface when the
roller 3250 is in use (or in contact with the road surface),
and the roller 3250 is elevated above the road surface
when the rubber tires are in use (or in contact with the
road surface). This may be effected, for example, by a
hydraulically actuated mechanism as will be appreciated
by those of ordinary skill in the art. The safety wall mem-
bers 3220, which are interconnected with one another
and with the first and second platforms 3204 and 3208
are positioned on the bed defined by the first and second
platforms. This safety wall embodiment is discussed in
Figs. 3-8 referenced above. When the safety wall is po-
sitioned between the firstand second platforms 3204 and
3208, the tractor 3280 pulls the safety trailer forward to
provide a movable protected work area. The roller 3250
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is lowered by engage the road surface in this mode. For
asphalting operations in which hot asphalt decreases
substantially the operational life of rubber tires, this con-
figuration is of particular benefit. Additionally, the heavy
roller 3250 can eliminate the need for a separate machine
to compress the as applied asphalt.

[0030] Fig. 10 depicts a safety trailer according to an-
other embodiment. The safety trailer 3300 includes an
aggregate director 3350 to direct aggregate materials,
such as dirt, gravel, and concrete into the protected work
area, when the safety wall is in position. Examples of
aggregate directors include hydraulically actuatable front
dumps (which dump material forwardly rather than rear-
wardly or to the side), concrete chutes, concrete mixer,
conveyors, and the like. Any of the above trailer config-
urations and embodiments can have one or both of the
platforms configured to include a rear caboose, as dis-
closed by copending U.S. 7,572,022.

[0031] A number of variations and modifications of the
invention can be used. It would be possible to provide
for some features of the invention without providing oth-
ers. For example in one alternative embodiment, the fea-
tures of the above embodiments may be combined with
the features of other embodiments disclosed above.

Claims

1. Asafetytrailer (2600, 2900, 3200, 3300) for shielding
road construction workers from traffic, comprising:

first and second platforms (2604, 2608), char-
acterized in that an accordion-like safety wall
(2612, 2912) is positioned between, and en-
gaged with the first and second platforms (2604
and 2608), said safety wall (2612, 2912) in-
cludes a plurality of rotatably connected wall
segments (2704, 2708, 2712), each being rotat-
able, about a vertical axis, with respect to an
adjacentwall segment or, as appropriate, an ad-
jacent first or second platform,

wherein the vertical axis of rotation are trans-
verse, substantially orthogonal, to a longitudinal
axis of the trailer.

2. The safety trailer (2600, 2900, 3200, 3300) of claim
1, wherein the plurality of rotatably connected wall
segments (2708, 2712) are connected by a hinge-
like interconnection.

3. The safety trailer (2600, 2900, 3200, 3300) of claim
1-2, further comprising brackets (2704) and one or
more support members (2700) on the rotatably con-
nected wall segments (2708, 2712);
wherein the brackets (2704) are positioned on either
side of the rotatable interconnection to receive the
support members (2700) and to brace the rotatable
interconnection between adjacent wall segments or
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wall segment and adjacent platform to inhibit rotation
of the wall segment in the event of vehicular impact.

4. The safety trailer (2600, 2900, 3200, 3300) of claims
1-3, wherein said accordion like safety wall (2612,
2912) contains interconnected wall segments (2708,
2712, 3220).

5. The safety trailer (2600, 2900, 3200, 3300) of claims
1-4, wherein the second rear platform (3208) is on
rubber tires.

6. The safety trailer (2600, 2900, 3200, 3300) of claim
1 wherein a weight of the safety wall (2612, 2912) is
at least partially offset by a ballast (116) that is mov-
able, along a fixed path, from one side of the first
and/or second platform (2604, 2608) to the other
side.

7. The safety trailer (2600, 2900, 3200, 3300) of claim
1 wherein each wall segment (2708, 2712, 3220)
has a height of at least 1.21 meters (4 feet) from
bottom edge to top edge.

Patentanspriiche

1. Sicherheitsanhanger (2600, 2900, 3200, 3300) zum
Abschirmen von StralRenbauarbeitern vor Verkehr,
aufweisend:

erste und zweite Plattformen (2604, 2608),
dadurch gekennzeichnet, dass eine akkorde-
onartige Sicherheitswand (2612, 2912) zwi-
schen den ersten und zweiten Plattformen
(2604 und 2608) im Eingriff mit diesen angeord-
net ist,

wobei die Sicherheitswand (2612, 2912) meh-
rere drehbar verbundene Wandsegmente
(2704, 2708, 2712) aufweist, von denen jedes
um eine vertikale Achse in Bezug auf ein be-
nachbartes Wandsegment oder soweit zutref-
fend einer ersten und einer zweiten Plattform
drehbar ist,

wobei die vertikale Drehachse quer, im Wesentli-
chen orthogonal zu einer Lédngsachse des Anhan-
gers verlauft.

2. Sicherheitsanhanger (2600, 2900, 3200, 3300) nach
Anspruch 1, wobei die mehreren drehbar verbunde-
nen Wandsegmente (2708, 2712) durch eine ge-
lenkartige Verbindung verbunden sind.

3. Sicherheitsanhanger (2600, 2900, 3200, 3300) nach
Anspruch 1 oder 2, auRerdem aufweisend Halterun-
gen (2704) und ein oder mehrere Tragelemente
(2700) auf dendrehbar verbundenen Wandsegmen-
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ten (2708, 2712);

wobei die Halterungen (2704) auf jeder Seite der
drehbaren Verbindung angeordnet sind, um die Tra-
gelemente (2700) aufzunehmen und die drehbare
Verbindung zwischen benachbarten Wandsegmen-
ten oder einem Wandsegment und der benachbar-
ten Plattform zur Unterbindung einer Drehung des
Wandsegments im Fall eines Fahrzeugaufschlags
abzustltzen.

4. Sicherheitsanhanger (2600, 2200, 3200, 3300) nach
Anspruch 1-3, wobei die akordeonartige of Sicher-
heitswand (2612, 2912) miteinander verbundene
Wandsegmente (2708, 2712, 3220) enthalt.

5. Sicherheitsanhanger (2600, 2900, 3200, 3300) nach
Anspruch 1-4, wobei die zweite rlickwartige Platt-
form (3208) auf Gummireifen vorliegt.

6. Sicherheitsanhanger (2600, 2900, 3200, 3300) nach
Anspruch 1, wobei die Masse der Sicherheitswand
(2612, 2912) durch einen Ballast (116) zumindest
Teilweise ausgeglichen wird, der 1angs eines fest-
gelegten Pfads von der ersten und/oder zweiten
Plattform (2604, 2608) zur anderen Seite beweglich
ist.

7. Sicherheitsanhanger (2600, 2900, 3200, 3300) nach
Anspruch 1, wobei jedes Wandsegment (2708,
2712, 3220) eine Hdhe vom zumindest 2,12 Meter
(4 FuB) von der Bodenkante zum oben liegenden
Kante aufweist.

Revendications

1. Remorque de sécurité (2600, 2900, 3200, 3300)
destinée a protéger des ouvriers de construction rou-
tiere du trafic, comprenant :

des premiere et seconde plates-formes (2604,
2608),

caractérisée en ce qu’une paroi de sécurité en
accordéon (2612, 2912) est positionné entre, et
en prise avec, les premiére et seconde plates-
formes (2604 et 2608),

ladite paroi de sécurité (2612, 2912) comprend
une pluralité de segments de parois reliés de
maniére rotative (2704, 2708, 2712), chacun
pouvant tourner, autour d’un axe vertical, par
rapport a un segment de paroi adjacent ou, sui-
vant la situation, par rapport a une premiére ou
seconde plate-forme adjacente,

dans laquelle 'axe vertical de rotation est trans-
versal, sensiblement orthogonal, a un axe lon-
gitudinal de la remorque.

2. Remorque de sécurité (2600, 2900, 3200, 3300) se-
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lon la revendication 1, dans laquelle la pluralité de
segments de paroi reliés de maniere rotative (2708,
2712) estreliée par une interconnexion de type char-
niére.

Remorque de sécurité (2600, 2900, 3200, 3300) se-
lon la revendication 1 a 2, comprenant en outre des
étriers (2704) et un ou plusieurs éléments de support
(2700) sur les segments de paroi reliés de maniére
rotative (2708, 2712) ;

dans laquelle les étriers (2704) sont positionnés de
chaque cété de linterconnexion rotative pour rece-
voir les éléments de support (2700) et pour renforcer
I'interconnexion rotative entre des segments de pa-
roi adjacents ou entre un segment de paroi et la pla-
te-forme adjacente pour empécher la rotation du
segment de paroi en cas d’'impact d’'un véhicule.

Remorque de sécurité (2600, 2900, 3200, 3300) se-
lonlesrevendications 1a 3,dans laquelle ladite paroi
de sécurité en accordéon (2612, 2912) contient des
segments de paroi interconnectés (2708, 2712,
3220).

Remorque de sécurité (2600, 2900, 3200, 3300) se-
lonles revendications 1a4, dans laquelle la seconde
plate-forme arriére (3208) se trouve sur des pneus
en caoutchouc.

Remorque de sécurité (2600, 2900, 3200, 3300) se-
lon la revendication 1, dans laquelle un poids de la
paroi de sécurité (2612, 2912) est au moins partiel-
lement décalé par un lest (116) qui est mobile, le
long d’une trajectoire fixe, d’'un c6té des premiére
et/ou seconde plates-formes (2604, 2608) jusqu’a
I'autre coté.

Remorque de sécurité (2600, 2900, 3200, 3300) se-
lon la revendication 1, dans laquelle chaque seg-
mentde paroi (2708, 2712, 3220) posséde une hau-
teur d’au moins 1,21 métre (4 pieds) du bord inférieur
au bord supérieur.
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