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FLEXIBLE SLEEVE 

RELATED APPLICATIONS 

[0001] This application is a continuation of US. Ser. No. 
10/759260, ?led Jan. 19, 2004, Which is a continuation-in 
part application of 10/350431 ?led Jan. 24, 2003. 

FIELD OF THE INVENTION 

[0002] The invention relates to a ?exible sleeve for appli 
cation to a support such as a cone and a method of making 
a ?exible sleeve. 

BACKGROUND OF THE INVENTION 

[0003] Tra?ic devices are used to channel tra?ic, divide 
opposing tra?ic lanes, divide tra?ic lanes When tWo or more 
lanes are kept open in the same direction, and delineate the 
boundaries of temporary maintenance and utility Work 
Zones. The term “tra?ic device” includes, but is not limited 
to, bodies such as cones that are integrally formed from a 
?exible material that can be struck by a moving vehicle 
Without signi?cantly damaging the vehicle on impact, and 
having a base portion for supporting an upright member, 
preferably a conical or cylindrical member. Examples of 
tra?ic devices include cones, drums, tubes, stakes, posts, and 
roll-up signs. 
[0004] A common method of enhancing the visibility of 
such a tra?ic device, such as a tra?ic cone, is to adhesively 
apply re?ectoriZed sheeting material to the exterior of the 
upright member in order to enhance the visibility of the 
tra?ic cone at night or other times of poor visibility. Typi 
cally, tra?ic cones for use on freeWays include one or more 

re?ective bands, Which typically are formed from re?ective 
sheeting, preferably retrore?ective sheeting, adhered to the 
cone. 

[0005] Some exemplary patents pertaining to such tra?ic 
devices include as folloWs: WO 99/24671 (Boyd) describes 
a multicolor sleeve formed as a piece of retrore?ective 
sheeting having an upper and loWer band of one color. A 
central area of a second color, either a transparent ink, a 
transparent ?lm, or a retrore?ective ?lm, is applied to the 
surface of the retrore?ective sheeting to form precisely 
spaced bands of color. The retrore?ective sheeting can be 
formed into a sleeve and the sleeve then applied and bonded 
in a single step onto a conical-shaped or cylindrical shaped 
tra?ic device. WO 02/34855 (Boyd) describes adhesive 
article and method of applying and activating adhesive 
article to bond substrates using a ?uid application aid. 
Preferably, the substrates are tra?ic devices such as tra?ic 
cones and the adhesive article are retrore?ective cone collars 
or sleeves. 

[0006] US. Pat. No. 5,236,751 (Martin) describes a rela 
tively ?exible retrore?ective band for adhesive bonding 
about a support structure comprises a length of retrore?ec 
tive sheeting formed into a continuous band With the outer 
portion of the band including retrore?ective formations 
adapted to retrore?ect light rays impinging thereon. An 
adhesive coating is disposed on the inner surface of the band 
to bond the band to a support structure, and a Water-soluble 
release coating is superposed on the adhesive coating to 
prevent substantially contact of the adhesive coating With 
other surfaces. When it is desired to assemble the band onto 
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a support structure, Water is applied to dissolve the release 
coating and, While the adhesive coating is still Wet With 
Water, the band is slid over the support structure to the 
desired position. 

[0007] Recently, a retractable tra?ic cone has been mar 
keted by WorldWide Safety Incorporated, Sacramento, Calif. 
under the trade designation “Flexible Marker Device”. Such 
retractable tra?ic cone has a coil having a conical-shape 
upon extension and a conical-shaped ?uorescent orange 
mesh sleeve covering the coil. Such retractable tra?ic cones 
are advantageous over conventional cones comprised of 
molded polyvinyl chloride due to being more forgiving upon 
impact and take less space to store. HoWever, When attempt 
ing to bond retrore?ective cone collars to these retractable 
tra?ic cones, it Was found that the cone collars Were too 
rigid, impairing the ability of the cone to properly retract. 

SUMMARY OF THE INVENTION 

[0008] In one embodiment, the present invention discloses 
a retrore?ective sleeve for application to a support compris 
ing a ?exible substrate having a vieWing surface and a 
non-vieWing surface and at least one retrore?ective band 
bonded to a ?exible substrate Wherein a portion of the 
?exible substrate is exposed on the vieWing surface. 

[0009] In another embodiment, the present invention dis 
closes an article comprising a support having a substantially 
continuous vieWing surface and a non-retrore?ective con 
spicuous colored sleeve substantially covering the vieWing 
surface of the support. 

[0010] In another embodiment, the present invention dis 
closes an article suitable for use for display and advertising 
comprising a support and a non-retrore?ective sleeve 
Wherein the sleeve comprises a vieWing surface including 
indicia, symbols, graphics, and combinations thereof. 

[0011] The retrore?ective band is preferably at least as 
?exible as the ?exible substrate. The band typically has an 
elongation at break of at least 100% according to ASTM D 
882 (eg at least 200%, at least 300%). 

[0012] The retrore?ective band may be substantially free 
of backing such as Wherein the band consists essentially of 
microspheres at least partially embedded in a binder layer 
and specular or diffuse re?ecting material. The retrore?ec 
tive band may further comprise a fabric backing. The 
retrore?ective band may be a transfer ?lm and thus comprise 
an adhesive that is heat activated. 

[0013] In one aspect, the retrore?ective sleeve is triangular 
shaped having a base arcuate edge and optional top arcuate 
edge and a pair of side edges. Upon joining the side edges 
a conical shape is formed. 

[0014] In another aspect, the retrore?ective sleeve is rect 
angular having tWo pairs of parallel edges. The rectangular 
retrore?ective sleeve may be attached to a roll-up sign 
support or to a tra?ic sign for use as a sign mask. For other 
uses a pair of opposing edges are joined such that a cylin 
drical shape is formed. 

[0015] During use the sleeves are combined With a support 
such as cones, drums, tubes, stakes, posts, coils, sign sup 
ports, and tra?ic signs. 

[0016] In some embodiments, the retrore?ective sleeve 
covers only a portion of the vieWing surface of the support. 
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In other embodiments, the sleeve covers substantially the 
entire vieWing surface of the support (eg cone). 

[0017] For each of the embodiments, the substrate may be 
transparent or colored, such as being the same color as the 
support. In some embodiments, the substrate is a conspicu 
ous color such as a ?uorescent color. 

[0018] In another embodiment, the invention discloses a 
method of making a retrore?ective sleeve comprising pro 
viding a ?exible substrate, providing at least one re?ective 
band, and bonding the band to the ?exible substrate. The 
?exible substrate is preferably a triangular or cylindrical 
shape prior to or after bonding of the re?ective bands. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The invention Will be further explained With ref 
erence to the draWings, Wherein: 

[0020] FIG. 1 is a perspective vieW of an exemplary 
embodiment of the present invention depicting a triangular 
shaped sleeve. 

[0021] FIG. 2 is a perspective vieW shoWing the sleeve of 
FIG. 1 placed onto a conical-shaped support. 

[0022] FIG. 3 is a perspective vieW of an exemplary 
rectangular sleeve of the present invention. 

[0023] FIG. 4 is a perspective vieW shoWing the sleeve of 
FIG. 3 placed on a cylindrical-shaped tra?ic device. 

[0024] FIG. 5 is a perspective vieW of an exemplary cone 
collar of the present invention prior to application to a 
support. These ?gures, Which are idealiZed, are not to scale 
and are intended to be merely illustrative and non-limiting. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] The present invention relates to ?exible sleeves and 
methods of making ?exible sleeves. During end use, the 
sleeves are preferably applied to, placed upon, or attached to 
a support. In preferred embodiments, the articles comprise a 
retrore?ective band and are suitable for tra?ic control 
devices. 

[0026] As used herein “sleeve” refers to an outer covering 
for a support. Prior to joining tWo of the edges of the sleeve, 
the sleeve is a laminate having for example a triangular of 
rectangular shape. The laminate is typically continuous in 
both the length and Width. The laminate may be employed 
in conjunction With a tWo-dimensional support such as for 
example a roll-up sign support. For embodiments Wherein 
the sleeve is employed in conjunction With three-dimen 
sional support, tWo opposing edges of the sleeve are joined 
such that the sleeve has one to tWo openings. Conventional 
cone collars, tra?ic markers, and tra?ic barrel sleeves typi 
cally comprise tWo openings such that the support is 
exposed on either side of each opening With the sleeve 
positioned in the middle area of the support. Other sleeves, 
for example sleeves for retractable tra?ic devices (eg 
cones) typically have a single opening for receipt of the 
support. 

[0027] The sleeves of the present invention comprise a 
?exible substrate (e.g. fabric) and at least one ?exible 
re?ective or retrore?ective band. The re?ective bands are 
about equal in ?exibility or more ?exible than the ?exible 
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substrate. The ?exibility of the band can be evaluated 
according to ASTM D 882, Method A Wherein the samples 
are conditioned at 73.4° F. (230 C.) and 20% relative 
humidity and tested in machine direction With a crosshead 
speed of 20 inches/min and 2 inch initial grip separation. As 
used herein “?exible” With respect to the band refers to 
having an elongation at break of at least 100%. The elon 
gation at break may be at least 200%, at least 300%, at least 
400%, and even about 500%. The preferred elongation is 
chosen based on the ?exibility of the substrate to Which the 
band is bonded. 

[0028] The sleeves Will be described herein With reference 
to exemplary preferred embodiments Wherein the sleeves are 
suitable for retrore?ective tra?ic device articles. 

[0029] With reference to FIG. 1, in one exemplary 
embodiment the present invention is a triangular-shaped 
sleeve 100 comprising a ?exible substrate (e.g. fabric mesh) 
20 and at least one, and preferably tWo re?ective bands 22 
bonded to the vieWing surface of the fabric. The substrate 
comprises a base arcuate edge 12 and optional top arcuate 
edge parallel to the base arcuate edge and a pair of side 
edges. The edges (eg 10) of the re?ective bands are also 
arcuate. The re?ective sleeve preferably comprises at least 
tWo bands 22 aligned substantially parallel With the base 
arcuate edge. Upon joining the side edges 14 and 16 to each 
other a conical shape is formed. Side edges 14 and 16 form 
an included angle 0, Which for cones is generally at least 
about 30 degrees and often much larger depending on the 
pitch of the cone. 

[0030] The cone-shaped sleeve is provided on the outer 
vieWing surface of a cone-shaped support such as shoWn in 
FIG. 2. The edges (i.e. 14 and 16) may be joined (e.g. seWn 
seam) before application to the support. This is preferred for 
embodiments Wherein the support is for example a retract 
able coil. For conventional tra?ic devices (eg conventional 
cones and barrels molded from polyvinyl chloride) the 
suitably shaped ?exible fabric comprising the re?ective 
band(s) may be applied to the support concurrent With the 
joining of edges 14 and 16. With reference to FIG. 3, in 
another exemplary embodiment the present invention is a 
rectangular-shaped sleeve 200 comprising a ?exible sub 
strate 20 and at least one, and preferably tWo re?ective bands 
22 bonded to the vieWing surface of the fabric. The sleeve 
generally comprises a pair of peripheral parallel edges (e.g. 
?rst pair having edges 24 and 26 and second pair having 
edges 30 and 32, each pair typically being straight and equal 
in length. Upon joining side edges 24 and 26 a cylindrical 
shaped sleeve is formed suitable as an outer cover for a 
cylindrical-shaped support as depicted in FIG. 4. 

[0031] FIG. 5 depicts an exemplary cone collar in accor 
dance With the present invention. Advantageously, due to the 
?exibility of the collar a single cone collar can be used With 
cones having slightly different conical pitch (e.g. Within 
about 5 degrees) Without the collar buckling. 

[0032] Typically tra?ic cones as Well as other tra?ic con 
trol articles are a conspicuous color (e.g. ?uorescent orange) 
and a cone collar or sleeve is employed to provide the 
re?ective bands. In such embodiments, the sleeve substrate 
may be transparent or the same color as the support. 

[0033] Alternatively, hoWever, a sleeve comprising a non 
re?ective ?exible substrate may be provided on the vieWing 
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surface of a support. For tra?ic uses, the sleeve substrate is 
typically a conspicuous color such as orange, coral, yelloW, 
yelloW-green, and red, and especially ?uorescent colors. In 
doing so, the sleeve, rather than the support (eg molded 
polyvinyl chloride cone) can provide conspicuity. This 
aspect is surmised particularly advantageous for refurbish 
ing tra?ic devices (eg cones, signs) that no longer meet 
color and/or re?ectivity standards. Although re?ective bands 
are preferred and often required for (i.e. nighttime) tra?ic 
control uses, the presence of such bands are not needed for 
other uses such as daytime utility and construction Work. 
Non-re?ective sleeves may also be provided on a support for 
other uses such as advertising and display. The vieWing 
surface of the sleeves typically includes symbols, printed 
indicia, graphics, and combinations thereof. 

[0034] For embodiments that include retrore?ective 
bands, the bands may be positioned in any arrangement. 
Further, the bands may be of the same or different including 
a variety of colors. Some preferred designs are described in 
International Application No. WO99/24671 (published May 
20, 1999), incorporated herein by reference. Preferably, 
hoWever, tWo bands are positioned in the approximate 
mid-section of the sleeve as depicted in FIGS. 1-2 and 4. The 
cone collar of FIG. 5 includes an upper band and a loWer 
band, each band comprising a common peripheral edge With 
the ?exible substrate and a central area of the exposed 
?exible substrate that divides the upper band and the loWer 
band. The sleeve may also include additional bands above 
the upper band or beloW the loWer band. 

[0035] In forming the sleeve (e.g. cone collar), the oppos 
ing side edges may be overlapped, spliced so that the edges 
meet to form a butt joint, or placed so that the edges do not 
contact each other, but are in close proximity. For instance 
Wherein the edges are in close proximity, the distance in 
separation is typically less than 1 cm. Such separation is not 
considered an “opening”. Altemately, fastening means may 
be used to hold the sleeve edges in juxtaposition. Both 
mechanical and/or chemical fastening means may be used to 
hold the sleeve edges in a Wrapped condition prior to 
placement onto the cone. Chemical means include for 
example double stick tape, pressure-sensitive adhesives, and 
thermal adhesives. Mechanical means include as examples 
stitching, staples, rivets, brackets, hooks, and hook and loop 
fasteners. Other fastening means include Welding tech 
niques. For instances Wherein the ?exible substrate is a 
mesh-like fabric having a plurality of small openings, a heat 
activated adhesive (e.g. polyurethane based) is preferred. 
Further, With the exception of seWing, mechanical fastening 
means are less desired than chemical means due to the 
tendency of such fastening devices to reduce the ?exibility 
of the sleeve such that collapsing upon itself is impaired. 
Further, mechanical fastening means such as staple and 
rivets may have a tendency to pierce holes in the ?exible 
substrate of the sleeve. 

[0036] The thickness of the ?exible substrate typically 
ranges from about 0.025 mils to about 0.10 mils. The ?exible 
substrate may be re?ective, retrore?ective or non-re?ective, 
yet is typically different in appearance than the bands either 
in color and/or re?ective properties. Preferably the ?exible 
substrate is stretchable. The ?exible substrate preferably 
comprises a fabric. The fabric may be Woven, knit, or 
non-Woven such as an open Weave mesh. Non-Woven fab 

rics are suitable for uses Wherein extended durability of the 
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sleeve is not needed. For tra?ic devices the fabric is typically 
Woven or knit and comprised of a durable polymeric mate 
rial. Polyester, nylon, polyvinyl chloride as Well as natural 
?bers such as cotton may be employed including blends of 
such ?bers. For improved stretchability, the fabric may 
comprise elastomeric ?bers as Well. In the case of retractable 
tra?ic devices (eg cones), the fabric typically comprises a 
mesh or mesh-like material. The multitude of openings 
increases the ?exibility of the sleeve as Well as alloWs Wind 
to bloW through the sleeve. Alternatively, the ?exible sub 
strate may be a ?exible ?lm such as polyvinyl chloride, 
polyurethane, and neoprene rubber. 

[0037] The thickness of the re?ective bands generally 
ranges from about 0.0025 mils to about 0.050 mils. Prefer 
ably the thickness is less than 0.005 mils. Fur‘ther, the bands 
may be in the form of letters or symbols. The re?ective 
bands may be provided in the form of retrore?ective sheet 
ing. The tWo most common types of retrore?ective sheeting 
suitable for use are microsphere-based sheeting and cube 
corner-based sheeting. Microsphere sheeting, sometimes 
referred to as “beaded sheeting,” is Well knoWn to the art and 
includes a multitude of microspheres typically at least 
partially embedded in a binder layer, and associated specular 
or diffuse re?ecting materials (such as metallic vapor or 
sputter coatings, metal ?akes, or pigment particles). There 
are also “slurry coated” and lens-based sheetings in Which 
the beads are in spaced relationship to the re?ector but in full 
contact With resin. There are also “exposed lens” retrore 
?ective sheetings in Which the re?ector is in direct contact 
With the bead but the opposite side of the bead is in a gas 
interface. Illustrative examples of microsphere-based sheet 
ing are disclosed in Us. Pat. No. 4,025,159 (McGrath); U.S. 
Pat. No. 4,983,436 (Bailey); US. Pat. No. 5,064,272 
(Bailey); U.S. Pat. No. 5,066,098 (Kult); U.S. Pat. No. 
5,069,964 (Tolliver); and Us. Pat. No. 5,262,225 (Wilson). 

[0038] Cube corner sheeting, sometimes referred to as 
prismatic, microprismatic, or triple mirror re?ector sheet 
ings, typically includes a multitude of cube comer elements 
to retrore?ect incident light. Cube comer retrore?ectors 
typically include a sheet having a generally planar front 
surface and an array of cube comer elements protruding 
from the back surface. Cube comer re?ecting elements 
include generally trihedral structures Which have three 
approximately mutually perpendicular lateral faces meeting 
in a single comeria cube comer. In use, the retrore?ector 
is arranged With the front surface disposed generally toWard 
the anticipated location of intended observers and the light 
source. Light incident on the front surface enters the sheet 
and passes through the body of the sheet to be totally 
internally re?ected by the faces of the elements, so as to exit 
the front surface-in a direction substantially toWard the light 
source. The light rays are typically re?ected at the lateral 
faces due to total internal re?ection, or by re?ective coat 
ings, as previously described, on the back side of the lateral 
faces. The cube corner-based retrore?ective sheeting for use 
in the invention is “?exible,”“conformable,” or “emboss 
able”. Illustrative examples of such sheeting are disclosed in 
Us. Pat. No. 5,138,488 (SZcZech); U.S. Pat. No. 5,387,458 
(Pavelka); U.S. Pat. No. 5,450,235 (Smith); U.S. Pat. No. 
5,605,761 (Burns); U.S. Pat. No. 5,614,286 (Bacon); U.S. 
Pat. No. 5,066,098 (Kult et al.); and Us. Pat. No. 4,896,943 
(Tolliver et al.). 
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[0039] The coe?icient of retrore?ection of the retrore?ec 
tive sleeve varies depending on the desired properties of the 
?nished article. In general, however, the retrore?ective 
sleeve typically has a coe?icient of retrore?ection ranging 
from about 5 to about 1500 candelas per lux per square 
meter at 0.2 degree observation angle and —4 degree 
entrance angle, as measured according to ASTM E-810 test 
method for coe?icient of retrore?ection of retrore?ective 
sheeting. The coe?icient of retrore?ection is preferably at 
least 10, more preferably at least 15, and even more pref 
erably at least 20 candelas per lux per square meter. Typi 
cally tra?ic devices, have a coe?icient of retrore?ection of at 
least 100 candelas per lux per square meter and preferably 
at least 200 candelas per lux per square meter. Preferably, the 
retrore?ective sleeve has a retrore?ectivity under Wet or 
rainy conditions of not less than 70% of its retrore?ectivity 
under dry conditions. Further description of retrore?ection 
and retrore?ective sheeting is found in “Standard Speci? 
cation for Retrore?ective Sheeting for Tra?ic Control” 
ASTM D 4956-94 (November 1994). 

[0040] Unlike the retrore?ective sheeting formerly 
employed for making cone collars, in the present invention 
the retrore?ective sheeting is preferably substantially free of 
a backing and substantially free of a top ?lm, particularly 
those backings and top ?lms that reduce the ?exibility of the 
sheeting. In such embodiments the retrore?ective layer 
preferably consists essentially and more preferably solely of 
a multitude of microspheres typically at least partially 
embedded in a binder layer and an associated specular or 
diffuse re?ecting material. Such re?ective band materials are 
described in US. Pat. Nos. 4,955,690 and 5,344,705. Suit 
able re?ective band materials are commercially available 
from 3M Company (“3M”), St. Paul, Minn. under the trade 
designation “Scotchlite Re?ective Material Transfer Film” 
in a variety of colors (e.g. silver, White, ?uorescent orange, 
?uorescent yelloW). “Scotchlite Re?ective Material Transfer 
Film 8710” (“8710”) conveniently includes a heat-activated 
polyurethane adhesive. This material has a silver color When 
vieWed during daylight and a White re?ected color. The 
coe?icient of retrore?ection (R A) averages 500 candelas per 
lux per square meter With a minimum of 330 When measured 
according to ASTM E810 at an entrance angle of —4.0° and 
observation angle 0.2°. Further, the coe?icient of retrore 
?ection (R A) averages 300 With a minimum of 250 candelas 
per lux per square meter When measured according to ASTM 
E810 at an entrance angle of 50° and observation angle 
0.33°. Other physical properties of this material include that 
it may be ?exed 7500 cycles employing ISO 7854, Method 
A, that is it Washable 25 cycles at 60° C With ISO 6330 
Method 2A, and that it passes a cold fold evaluation accord 
ing to ISO 4675. 

[0041] Alternatively, the retrore?ective layer may further 
comprise a fabric backing. HoWever, such fabric backing is 
not exposed on the vieWing surface of the sleeve. Suitable 
retrore?ective materials that include a fabric backing are 
commercially available from 3M under the trade designation 
“Scotchlite Material Fabric 8910” and “Scotchlite Material 
Fabric 8965”. 

[0042] The re?ective sheets (eg “8710”) as Well as the 
?exible substrate (fabric) can be hand cut, die cut, or cut 
electronically using a computer controlled machine. Volume 
cutting can be accomplished by methods such as band 
saWing, roll cutting, or guillotining. Such methods can be 
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used for forming the retrore?ective sheeting into pieces 
having the desired shape for forming sleeves. 

[0043] The re?ective bands are then bonded to the ?exible 
substrate. Bonding the re?ective sheeting may involve pass 
ing an adhesively coated (e.g. pressure sensitive adhesive, 
Water-based adhesive, solvent-based adhesive) re?ective 
band through a nip of a pair of rolls together With the ?exible 
substrate to apply su?icient pressure to form an adequate 
bond. Typically the re?ective bands cannot be removed by 
hand at ambient temperature from the ?exible substrate 
Without tearing the re?ective band. For tra?ic devices, such 
adhesion is maintained at temperatures ranging from 00 F. to 
120° F. Preferably, particularly in the case of mesh-like 
fabrics a heat-activated adhesive is employed. In such 
embodiment, the re?ective band may be subjected to pre 
heating prior to passage through the rolls, or the rolls may 
be heated to achieve the necessary activation. Ultrasonic 
Welding, seWing and other bonding techniques are also 
suitable particularly for embodiments Wherein both the 
?exible substrate and the re?ective bands are comprised of 
fabric or polymeric coated fabric. In the case of adhesive 
bonding, the band and/or the ?exible substrate may com 
prise pre-applied pressure sensitive or heat activated adhe 
sive. Pre-applied pressure sensitive adhesive often is cov 
ered With a release liner that is removed prior to bonding. 
Alternatively, an adhesive (eg Water based, solvent based, 
hot melt) may be applied to the band and/or ?exible sub 
strate immediately prior to bonding. Flexible bands can also 
be created by applying (e. g. spraying) a re?ective liquid onto 
the (e.g. mesh) sleeve. The sleeve having one to tWo 
openings is applied to a support. In the case of tra?ic devices 
the supports generally have a conical shape or cylindrical 
shape such as cones, drums, stakes, tubes, and posts. In the 
case of roll-up signs, the support is typically a sign support 
such as described in US. Pat. Nos. 3,894,707; 4,066,233; 
4,094,487; 4,125,240 and 4,211,381. In the case of sign 
masks that are used to temporary cover a tra?ic sign, the 

support is a sign. The support may comprise a polymeric 
material that is described as being ?exible, yet is substan 
tially more rigid than the sleeve, as in the case of conven 
tional cones comprises of polyvinyl chloride for example. 
The re?ective sheeting may be applied manually. One such 
approach is to place a non-adhesive coated cone collar 
sleeve over the cone after an adhesive has been applied to 

the cone, generally by brushing on a liquid adhesive. A 
second approach is to apply a ?at cone sleeve having 
adhesive coated on it to the cone, ie without ?rst bonding 
the edges (eg 14 and 16 of FIG. 1). 

[0044] Alternatively, a support means may be provided 
that is suitable for use in combination With the sleeve 
forming a retractable tra?ic device. A suitable support means 
includes a coiled spring that has a conical or cylindrical 
shape When extended. A retractable tra?ic cone in the 
absence of having a re?ective band With a coil having a 
conical-shape upon extension and a conical-shaped ?uores 
cent orange mesh sleeve covering the coil is commercially 
available from WorldWide Safety Incorporated, Sacramento, 
Calif. under the trade designation “Flexible Marker Device”. 
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[0045] 
example. 

Illustrative of the present invention is the following 

EXAMPLE 1-2 

Preparation of the Sleeves 

[0046] Retrore?ective sheeting commercially available 
from 3M, St. Paul, Minn. under the trade designation 
“Scotchlite Re?ective Material Transfer Film 8710” Was 
hand cut into tWo radius bands that measured approximately 
4"><23.5" for the bottom band and 6"><17.5" for the top band. 
The “Scotchlite Re?ective Material Transfer Film 8710” 
comprises a microsphere-based adhesive in combination 
With a polyurethane heat activated adhesive. The bands Were 
applied to a ?uorescent vinyl 10 ounce knit mesh fabric 
product commercially available from TWitchell Company, 
Dothan, Ala. under the trade designation “K80-636-009” 
that had been cut into a triangular shape having a height of 
31" tall, a base of35" Width that tapered to a Width of5". The 
tWo bands Were laminated to the vinyl knit mesh as 
described beloW. 

[0047] In Example 1 the bands Were laminated to the mesh 
using a 4'><6' heat lamp vacuum applicator table set at 2200 
F. for tWo minutes With 26 mercury inches of vacuum 
pressure in combination With a heat press at 2500 F. for 15 
seconds. 

[0048] In Example 2 the bands Were laminated to the mesh 
using a standard conveyor oven (10 feet long and set at 2650 
F.) With a nip roller at the end of the oven (12 seconds dWell 
time and 5 lbs of pressure). 

[0049] The bonded pieces could be fabricated into a 
conical shape by seWing or fastening the longitudinal ends 
together, thus creating a cone mesh jacket that is retrore 
?ective. The completed cone jacket can be used on a 
retractable cone or on a standard polyvinyl cone, polyeth 
ylene cone or rubber cone. 

[0050] The ?exibility of the band material Was evaluated 
using ASTM D 882 With a crosshead speed of 20 inches/min 
and 2 inch initial grip separation. The “Scotchlite Re?ective 
Material Transfer Film 8710” (“8710”) Was compared to 
cone collar sheeting commercially available from 3M under 
the trade designation “Scotchlite Brand High Intensity 3840 
Cone Sleeve” (“3840”). The 3840 material Was found to be 
too rigid for use on retractable cones having a coil and a 
mesh outer sleeve. The results are as folloWs: 

8710 3840 

% Elongation at Break 550% 50% 

[0051] The results demonstrate that 8710 is signi?cantly 
more ?exible than 3840. 
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What is claimed is: 
1. A method of refurbishing tra?ic devices comprising 

providing a retrore?ective sleeve on a tra?ic device Wherein 
the tra?ic device no longer meets a color standard or 
re?ectivity standard, the sleeve comprising a ?exible sub 
strate having a vieWing surface and a non-vieWing surface 
and at least one retrore?ective band bonded to a ?exible 
substrate Wherein a portion of the ?exible substrate is 
exposed on the vieWing surface. 

2. The method of claim 1 Wherein the ?exible substrate is 
non-retrore?ective. 

3. The method of claim 1 Wherein the retrore?ective band 
is at least as ?exible as the ?exible substrate. 

4. The method of claim 1 Wherein the band has an 
elongation at break of at least 100% using test method 
ASTM D 882 With a crosshead speed of 20 inches per 
minute. 

5. The method of claim 1 Wherein the band has an 
elongation at break of at least 200% using test method 
ASTM D 882 With a crosshead speed of 20 inches per 
minute. 

6. The method of claim 1 Wherein the band has an 
elongation at break of at least 300% using test method 
ASTM D 882 With a crosshead speed of 20 inches per 
minute. 

7. The method of claim 1 Wherein the retrore?ective band 
consists essentially of microspheres at least partially embed 
ded in a binder layer and specular or diffuse re?ecting 
material. 

8. The method of claim 7 Wherein the retrore?ective band 
is substantially free of backing prior to being bonded to the 
?exible substrate. 

9. The method of claim 7 Wherein the retrore?ective band 
is bonded With an adhesive. 

10. The method of claim 9 Wherein the adhesive is heat 
activated. 

11. The method of claim 1 Wherein the sleeve has a 
conical shape or cylindrical shape. 

12. The method of claim 1 Wherein the tra?ic device is 
selected from the group consisting of cones, drums, tubes, 
stakes, posts, coils, sign supports, and tra?ic signs. 

13. The method of claim 1 Wherein the tra?ic device has 
a vieWing surface and the sleeve covers a portion of the 
vieWing surface of the tra?ic device. 

14. The method of claim 1 Wherein the tra?ic device has 
a vieWing surface and the sleeve covers substantially the 
entire vieWing surface of the tra?ic device. 

15. The method of claim 1 Wherein the support is a color 
and the ?exible substrate is the same color as the support. 

16. The method of claim 1 Wherein the ?exible substrate 
is a conspicuous color. 

17. The method of claim 16 Wherein the substrate is a 
?uorescent color. 


