2115862 -1- SHEET MATERI AL MARKER SURFACE FOR ROADWAYS AND THE LI KE The
present invention relates to the distinctive marking of the dir ns of
travelr 5 ° ©on notoring highways, airports and other surfaces, t he
aid of thin marker strips adhered to the traveling or other surfaces and!
enbodyi ng successive spaced wedges provided wth retroreflectlve materi al s

the invention being nore particularly concerned with 10 W\ﬁgiz
mar ker strips for such purposes. Because of the extrenely shal I
that is nmade between an autonobile headl anp and the roadway it illum nates,

only a'very small per- centage of the |irdht is reflected back for use by 15
the mdtorist. The problemis made even nore severe by the fact that the
road surface is usually quite flat with poor reflection...characteristics,

bl ack asphalt being the worst road surfa mthis V|emp0|nt Aver age
road surface V|S|b|I|t§HﬁﬁthMQGERIAiI “%%5 %F§$C§h§ OXut omobi | e head! anps

at night is ROADWAYS AND THE LIKE

The present.invention relates to the
"L : distinctive marking of the directions of travel
T 5 _ onﬂmotoring highways, airports and other surfaces,
with the aid of - th1n marker strips adhered to the
traveling or other surfaces and embodylng succe531ve
spaced wedges provided with retroreflectrve materrals:
'the invention belng more particularly concerned with
10 , -improved marker strips for such purposes., Y |
. | Because of the extremely shallow angle :
:that is made between an automobrle headlamp and |
'the roadway ic illumlnates. only a very small per-'
[ o centage of the llght is reflected back for use by
| 15 the motorlst. The problem is made even more_severe |
by the fact that the road surface is usually quite_
)Edjld o ';f'flat w1th poor reflection characterlstrcs._black
' asphalt berng the worst road surface from thlS
v1ewp01nt.. Average road surface VlSlblllty w1th

0 low'beams'for the automoblle headlamps -at night ls-'-h



usually restricted to about 100 feet. Considerable inprovenent is nade by
pairnting a white stripe on the road surface; but even this, with a freshly
pai nted line, does not extend road surface visi- 5 bility nuch beyond a
coup f hundred feet. Wen the road surface is wet with rain, noreover,

t he ibility is drastically reduced even with a freshly palnted line and
does not extend nore than a few tens of feet. The thin filmof water 10

whi ch covers the road and paint surface acts like a mrror which reflects
nearly all of the auto- nobile headl anps’ |ight away fromthe notorist.

Thus, during rainy weather at night,. ewen though provided with a good &plte
stripe, the road appears 15 al nost pitch black to the notorist--this
bei ng the major reason why night driving in the rain is so treacherous. The
art has concluded that the only practical way to overcomne this  poor '

ViSIDITILY S 2Gsudinyraaliveicddd S JEBATIY0 T S cidfudidsle allY

extend above the thin™filmof water and
improvement is made by painting a white stripe on

the road surface; but even this, with a freshly
.painted 1line, does not extend road surface visi-

5 bility much beyond a couple of hundred feet. When ~
the road surface is wet with rain, moreover, the
visibility is draetically reduced even with a
freshly painted line and does not extend more
than a few tens of feet. The thin film of water

10  which covers the road and paint surfece ects like
a mirror which reflects nearly.ell 6f the auto-
mobile headlamps'’ light awaylffom the motoriet;
Ihus, during rainy weather at night, even though
provided with a good white stripe, the road appears

15 almost pitch black to the motorist--this being the
ma jor reason ﬁhy night'drivihg in the rain is so
,treacherous. |

The art has concluded that the only
practical way to overcome thlS poor visibility is

20 by means of raised pavement markers which liter-

ally extend above the thin film oL water and



retrorefl-ect light back to the motorist.. While commonly used in certain
rngons of the nation, especially in SUnny climates, they are sel dom used
in the snow regions because of the destructive 5 effects of s ows.
Efforts have been made to overcone this difficulty by designing
protective framework or ranp which literally guides the snow pIOM/bIade up
and over the marker with little dafage; but the general inability of sone
of these 10 markers to withstand the harsh treatnent given by the
snomploms has prevented their w despread adoption. Such speci al
const fuctions, furthernore, are expensivg-and are therefore usually
p03|t*ﬁhed quite far apart. |In addition they are useful only 15 at
ni ght when illum nated by aut onobil e headl anps and are poorly visible, if
at all, by the notoring public during daylight hours, often requiring an
addi tional - or suppétnenefleatr kéght nbabk tornhefmatpansted Whméeor a
plastlc line for daytinme driving 20 gui dance.
commonly used in certain regions of the nation,
especially in sunny climates, they are seldom
used in the snow regions because of the destructive
"i”) 5 - effects of snowplows. Efforts have'been made to
overcome this difficulty by designing a protective
framework br ramp which literally guides the snow-
plow hlad_e up and over the marker with little
:damage;'but the general inability of some of these
10 markers to withstand the harsh treatment glven
;.by the snowplows has prevented thelr widespread
_adoption. Such_spec1a1 constructlons,-furthermore,7
are expensive and-are'therefore-usnally positioned
quite far apart. In addition they are useful only
- at night when illuminated:by automobile headlamps
and are poorly visible, if at all, by the motoring
_public during daylight hours, often requiring an

_additional'or supplemental-marker'in the form of -

W

a painted line or a plastlc llne for daytlme dr1v1ng

20" '_guldance. .



-4- The art has struggled for years, hoewever, with a wi de assortnent of

rai sed pavement markers, of one conflguratlon or another, for the nmgjor
pur poggef guiding the nlght driving notorist. 5 The najority of these
devi cg ave little if any detectability or utility during daylight 'hours
and are thus confined to night-time conditions wherein the illumnation
from aut onobil e headlanps is redirected by neans of internal reflection 10
back upon itself, 'thereby to be observed by the operator of the vehicle.
These devi ces often take the form of buttons or nobunds containing retro-
reflecting el ements or .surfaces. Mre rgcently, ranp-like configuratiops
have been adopted in 15 order to provide |less hazard to the vehicles”
traveling over them sone devices, indeed, having special ranps, previously
mentioned, to assist in guiding the blades of snowpl ows. hopefully w thout

uprooting them Such devi cpfe @&bﬁ@r@;ﬁ%cﬁmcemlai%s 2'fowdpdty and, of
necessity, nmust be relatively w dely spaced from oné anot her al ong
with a wide assortment of raised pavement markers,
of one.configuratibn or another, for the major
purpose of guiding the,night-driving motorist.
5 The majority of these devices have little if any -~
detectability or utility during daylight hours
and are thus-cenfined to night-time conditions
wherein the illumination froﬁ auﬁomObile headlamps
is redirected by means of internal reflection
10 back upon.itself.-thereby to be observed by the
operator of the vehicle. 'ihese devices'eften take
the form of buttons or mounds containing retro-
reflecting elements or surfaces. More recently,
ramp-1like configurations have been adopted in
15 order to provide less hazard to the vehicles
traveling over thém, some devices, indeed, ha&ing
special ramps, previously mentioned, to assist
in guiding the blades of snowplows, hopefully
without'unrdoting-tﬁem; Such dev1ces, as before
20 explained, are costly and, of necessity, must be

relatively widely spaced from ocne another along



-5-" the roadway surface, resulting in t-he di sadvantage that, under headl anp
illum nation at night, al- though bright in appearance, these devices at

best present only pinpoints of |ight and not a con- 5 ti nuous ar§Mghly
desirable’solid line, nor even a senblance of a skip line. During ght
ng

con- . ditions they are usually not observable at all by the notori publ i c
at any distance. In an effort to overcone sone of the 10 above and ot her
di sadvant ages of such and rel ated rai sed pavenent markers, markers of
relatively low profile have been proposed, such as those disclosed in U S
' Letters Patent Nos. 3,785,719, 4,035,05%%nd 4,279,471. These concepts,
homevéT’ 15 i nvol ved individual units which are still costly to
manuf acture and thus again nust -be used with relatively w de spacing
between units to achieve realistic operational and cost effectiveness. A
nbre suitabl e appridmhréadwaysurfage 20resehebrg pinbtkesdhsadvantage in the
use of thin flexible sheeting on which is contained a series
that, under headlamp illumination at night, al-
though bright in appearance, these devices at best
.present only pinpoints of light and not a con-
LA 5 - tinuous and highly desirable solid line, nor even
| a semblance of a-skip line. During daylight con-
dztlons they are usually not observable at all
_by the. motorlng publlc at any. dlstance.
In an effort to overcome some of the
10._._above and other dlsadvantages of such and related_. Co
| ralsed pavement markers. markers of relatlvely
-low prolee have been proposed. such as those
_dlsclosed in U. 8. Letters Patent Nos._3 785,719,
4,035,059 and 4.279,471; These concepts._however,
15  involved individual units which are still costly
to manufacture and thus again must be used with
relatlvely wide spac1ng between units to achleve
‘realistic operatlonal and cost effectiveness.
-; h - “ - - A more sultable.approach for_obv;atlng o
| 20 © these problems has resided in the use of.thin

flexible sheeting on which is contained a series .



-6- of very low profile raised pavenent. markers as descri bed, for exanple,
inny earlier U S. Letters Patent Nos. 3,920, 346; 4,040,760; and
4,069,787; and in Patent Nos. 4, 145,112; 5 4,182,548; and 4, 236, 788.
Wth t@exception of the constructions of ny said Patent Nos. 4,040,760
and 4, , 787, such sheet markers are dependent upon having the main body
of the marker constructed so-as to be transparent to light, 10 renderi ng
t he devices subject to serious light |oss effects in use, caused by
abrasi on and accumul ated dirt. In ny sai.d earlier construc- :
tions,.enbodying the use of sonmewhat sawtooth successive wedges carrieéed by
a thin road-attachable 15 strip, white quite satisfactory operation‘ﬁan
be attained, it has been found that shadow effects when heading into the
sun, and nodification of results after the wedges have experienced sone

e e T SOENEEL v Stk bvednc dpetEoCr L1 1L
described, for example, in my earlier U. S.
Letters Patent Nos. 3,920,346; 4,040,760; and
4,069,787; and in Patent Nos. 4,145,112;
5 4,182,548; and 4,236,788, With the exception ;;2‘
of the constructions of my said Patent Nos.
4,040,760 and 4,069,787, such sheet markers are
dependent upbn havihé the main body of the marker
constructed so as to be transparent to light,
10 'rendering the devices subject to serious light
loss effects in use, caused by abrasion and
accumulated dirt. In my said earlier construc-
tions, embodying the use of somewhat saw-tooth
successive wedges carried by a thin road-attachable
15 strip, while quite satisfactory operaﬁion can bg
attained, it has been found that shadow effects
when heading into. the sun, and quification of
-results after the wedges have e#perienced some
wear,-as from extended use and/or snowplow de- -Q R
20 . facement or the like, do not permit as effective |
marking in daylight, dusk or under other adverse

conditions as may be desirable.



condi tions as may be desirable. - -7- in the case of the successive wedges
of substantially triangular shape taught in nmy said Patent No. 4,040, 7600
for exanpl e, extended use reveal ed that under certain conditions of ‘KE’
ambi ent dayl i ght, the pavenent narker became somewhat difficult for
not or.i st to observe. In particular, if the marker strip is oriented in such
a way that the notorist is heading in the general direction.of the sun on a
cl oudl ess 10 day, the contrast between the marker and the. road surface
is so |ow that the marker ‘becomes diffi- cult to distinguish. During these
condlt&gns the sun will cast” a shadow of ~ach wedge on the valley floor
bet ween t he wedges. Those faces of 15 t he wedges observed byt he
notorist, furthernore, are all contained within the shadow and thus appear
bl ack, introducing great difficulty in distinguish- jng the marker fromthe
dark road surface. The appear &ncthef chsackfictBeosuchespbuve Uedsﬁast
of substantlally triangular shape taught in my
said Patent No. 4,040,760, for example, extended
- use revealed that-under'certain conditions of
A 5 : ambient daylight, the pavement marker became
| somewhat difficult for the motorist to observe.
-In particular. if the marker strip is oriented
in such a way that the motorist is'heading-in
‘the general dlrectlon of the sun on a cloudless
10 "day. the contrast between the marker and the road
.surface is so 1ow that the marker becomes d1ff1-
"cult to dlstlnguish. During these oond1t1ons,
" the sun will cast a shadow of each wedge on the
.valley.floor between the wedges. Those faces of
15 - the wedges observed by. the motorist, furthermore,

are all contained-within-the shadow and thus appear“

- black. introducing-great difficulty in distinguish-

)

ing the marker from the-darklroad-surface.'_The'
.;f:.[ - L fappearance'of”blackhess offtﬁe poor contrast
: rZOVW_ between the marker and the road surface is at a
| - peak when the sun. 1s at a low angle on a cloudless'

day.



20 between the marker and the road surface is at a peak when the sun is

at /& ow angl e on a cl oudl ess day. It was fortuitously discovered that
by‘ﬁ 'ngi ng the sawtooth shape fromtriangular to trapezoidal, -but only
Wi ppropriate wedge length to successive wedge spacing, this problem5

was conpl etely obviated, and sinultaneous other narked advantages in
greater wear-resistance and |ife under abrasion, including snowl ow ng,
also followed. The flat tops of the now trapezoi dal - shaped wedge,- i f of
appropriate dinensions and 10 spacing, reflect sunlight and reduce the
wedge shadow effect admirably well. Angject of the present intentiong,
accord- ingly, is to provide a new and i nproved marker structure that shal
not be subject to the above 15 and ot her di sadvant ages, .but that can
obvi at e shadow and di sconti nuous effects and provi des a marked i nprovenent
in wear and use under advdtseanviomuitithedlyxatididovsrsed that

by changing the saw-tooth shape from triangular
to trapezoidal, but only with appropriate wedge

.length to successive wedge spacing, this problem

»

5 was completely obviated, and simultaneous other -\)"'

marked advantages in greater wear-resistance and
life under abrasion, including snowplowing, also
followed. The flat tops of the now trapezoidal-
shaped wedge, if of appropriate dimensions and
10 spacing, reflect sunlight and réduce-the wedgé
shadow effect admifably well.
An object of the present'iﬁuxnion. accord-
ingly, is to provide a new and improved marker = *
structure that éhall-nct be subject to the above
15 and other disadvantages,. but ﬁhat can obviate
shadow and discontinuous effects and provides a
marked improvement in wear and uséxunder adverse
environmental conditions. .
| An additional object of the invention
is to provide a flexible sheet material pavement

marker or the like which will be clearly visible



An "addi tional object of the invention 20 is to provide a flexible sheet
mat eri al pavenent nmarker or the like which will be clearly visible Q?’_
as a continuous |ine by anbient daylight as well as retroreflectiaon 6t/
aut onobi | e headl’'anps at night, even during a heavy downpour of rain. A .
further object is to provide a flexible sheet 5 mat eri al pavenent marker
with a configuration and low profile sufficient to resist uprooting by
normal snowpl ow action. Still another object is to provide a highly visible
hi ghway marker for night driving with a long IiLe%and with good
retrokefl ection characteristics maintained throughout such life. 10
A furﬁﬁ%r object is to provide a novel marker of nore general utility, as
well. Other and further objects are explained hereinafter and are nore
particularly poi a @lcénitiinbdust Dineapp ainblbshtCidilaght Asomldi g rétrdratidctient i on
there is provided a 15 direction-indicating surface marker strip _
conpri sing an uppeam hutompbidfe heéagitamnscaplnight.c svemiduringl afheawp fowppdyr of -
successi vel y tranﬁyersely di sposed rai sed portions of substantially
' rain. : g
'h..' ' o A further object is to provide a flexible sheet
5 material pavement marker with a configuration and low profile
4 sufficient to resist uprooting by normal snowplow action.
Still another object is to provide a highly visible
highway marker for night driving with a long life and with géod
retroreflection characteristics-maihtained'throughout such life.
10 | A further object'isfto-provide a ﬁbvel marker of-ﬁore
'-generél utility, as well.
S " Other and further objects. are explained heﬁeinaftef_"
and are morefparticularly pointed ogt'in-the appended-claims. :
Acéording_to the invention there is provided a
-15' direction-indicating surface marker strip comprising an upper
layer of flexible plastics material formed with successively
trénsveréely'disposed.réised poftions of substantially

trapezoidal shape in longitudinal section, each raised portion

'having a flat top sufface.'and sideisurfaceé each doanardly-sloping :



trapezoi dal shape in |ongitudinal secticon, each raised portion having a

fl at,<4op. surface, and side surfaces each downwardl y sl oping -10- to
res€E§¢1ve val | ey surfaces between said raised portions thereby to forma
dir on-indicating surface of the marker strip, a heat resistant |ayer of
adhesive on the bottom surface of said upper |ayer to enable the upper

| ayer to be adhered to the ground, and Tef?%?eflecting 5 beads on said
_direction indicating surface of the marker strip or.at |east said side

surfaces thert%olfe[s EEE‘JV‘SV&ﬁﬁef%{mf?k%%soéet%&?Fs%&'&tﬂa?%@ggmg%ﬁé HEQQ%, R
enbodi nents are 1 Ater set  Tofth. e tnvention w now be descr1 bed mLyh
reference to ttoh?orﬁcﬁ%eé&on-irﬁégé‘&iﬂg HAir-24d19r fHeOnark@f RECN ol Ret -
| ongi tudi nal sectional view of a preferred enbodi mrent of the invention; and
Fig 2 is a sirgbisvantiRipeploraadieditd At thenNbottom RRirEsdd B da@dRipper I gykRe thin
flexible plastic el ongated road marker strip 1 is shown adheksgnb a bottom
adhesi ve | aydr énabde ttpe yroRd - Layer to be adhered to the ground, andLretroreflecting
5 beads on said direction indicating surface of the marker.striqraa.at least
O\
ﬁ-said side surfaces thereof.
Preferred details of conétruction ahd-best mode embodiments
are later set forth. e
The invention will now be described with reference to the accom-
10 panying drawing, Fig 1 of which is a longitudinal sectional view of a

preferred embodiment of the invention; and

Fig 2 is a similar view of a modification.

F 1)



way. or ot her

surface R Suitable materials are 5 described in ny said
earl-ier patents and are hereinafter discussed. As previously describe
" sonewhat saw tooth wedge construction is illustrated in the form of

e

substantially trape- zoidal (in longitudinal section) wedge projections 10 .

T having -a flat top surface 2 and bounded by up- wardly and downwardly
inclining front and rear ridge surfaces 2' and 2"
versély across the strip 1, and al
thin plastic material

|ncI|n i on (or downward sl ope) enable proper operation in use as

her ei nafter

i nclined sur-
Wth this construction,

an appar ent

¥

10-.

15

20

faces 2

di scussed. At. 20 | east the upwardly and downwardly
and 2" carry a retroreflective bead | ayer(s)
it RasebeengditocPyg! Y, t thé, thint frexDblebser vi ng

piastic elongated road'marker strip 1 is shown

adhered by a bottom adhesive layer 4 to the road-

.way or other surface R. Suitable materials are

described in my said earlier patents and are
hereinafter discussed. As previously described.

the. somewhat saw-tooth wedge construction is

"_illustrated in the form of7substantia11y-trape~ ~

--.zoxdal (in longitudinal sectlon) wedge projections_

T hav1ng a flat top surface 2 and bounded by up-

R wardly and downward1y5inc11ning.front,and_rear_-

ridge surfaces 2" andfzﬁ; all extending trans-

~ versely across the strip'l,-and'all preferably _
Ny lntegrally formed from the thin plastic ‘material .

- of the strip 1, with" the wedges intermittently

deformed upward of the strlp.

A preferred range of acute. angles ol

' of incllnation (or downward . slope) enable prOper
.op_erat:.o__n in use as here-x.nafter- d‘i.seussed-_.. At

1east the upwardly and-downwardly"inolined sur-

faces 2' and 2" ~arry a retroreflectxve bead

| layer(e)ég—thé%ﬁej= 3.

, all extending trans-
preferably integrally fornmed fr.omthe
of the strip 1, with the wedges intermttently

def or ned--upward of the strip.. A preferreglrange of acute angles [err] of

3.



extension of a portion of one wedge face continu- ously nmerging with the
next succeedi ng wedge face 5 portion and so on, as described in ny earlier

pat e in the case of the trapezoidal wedge of Fig. 1, there’is an
inté2§§;kion in the apparent nergi ng wedge faces by the width of the flat
top strtace 2 of the trapezoidal wedge T. Considering 10 dayl i ght

operation, including heading into the sun,- when this diffusely reflecting
flat top sur- face 2 has the sane apparent area as that observable portion
of the wedge face which is in shadow, it has been found that the visual

- effect of the sun 15 shadow beconmsgsufficiently reduced to permt Lhe
marker 1 to be readily visually distinguished fromthe road surface R This
provi des marker indica- tion under such daylight or dusk considerations

t hat previous constructions do not adequately . S 20
provide. Increasing thétintedhiculepPnauruerdansenibdiaerbertyl i ght contrast
bet ween the marker and -13- the road surface, but the apparent

bri ght ness dlscovered that, instead of obserVLng an apparent
extension of a portion of one wedge face continu-
ously merging with the next succeeding wedge face
5 portion and so on, as described in my earlier N
paﬁents, in the case of the trapezoidal wedge of
Fig. 1, there is an interruption in the apparent
merging wedge faces.by-the~width of the flat top
surface 2 of the trapezoidal wedge T. Considering
10  daylight operation, including headiqg into the .
sun, when this diffusely reflecting flat top sur-
face 2 has the same apparent area as that observable
portion of the wedge face which is in sﬁadOW,.it |
has been fOund-that the visual effect of the sun
15 shadow becomes sufficiently reduced to permit the
marker 1 to be readily visually distinguished from
the road surface R. . This provides marker indica-
tion under such daylight_or.dusk considerations
that preﬁious'éonstructions do not adequately
20  provide. Increasing the area would provide even

better daylight contrast between the marker and



of night time retroreflection from autonobile headl anps woul d di m nish. The
~condition for pro- ducing apparent equal areas is fulfilled when 5 Freny
width of the flat top surface 2 of the trape- zoidal wedge T is made
equal (conparable) to that of the valley floor 1' between successive
wedges. It has al so been determ ned that, for the purposes of the

I nvention, the height of the 10 wedges is preferably a small fraction of
the wedge width (longitudinally); preferably of the order of 1/6 or so.
Tests have shown the effectiveness of such a construction for.
supplagsntlng night-time 15 retroreflectlidsn with adequate daylight marker

observation even under shadow ng conditions, for the marker strip of Fig. 1
-of the follow ng speci- fications _14- Flat top surface (2) width 300
n1|s Valley floor (1') wdth 300 m|s Ridge height (vertical

the road surface, but the apparent brlghtness
of night time retroreflection from automobile
headlamps would diminish.  The condition for pro-
ducing apparent equal areas is fulfilled when

the width of the flat top sUrface 2 of the trape-

w
(61}

‘zoidal wedge T is made about equal (comparable)
to that of the valley flbor 1' between successive
wedges. It has also been- determlned that. for
the purposes of the: 1nventlon. the hexght of the
10 _Hwedges is- preferably a-small fractlon of the wedge'*
_ w1dth (longztudlnally). preferably of the order
.uiz-of 1/6 or so. - |
.Tests have. shown the effectlveness of
_ such.a_construct1on.forssupplementlng night-time
retrdreflectipn.wiﬁh adeQQate daylight marker
observation even undef'shadowing'eonditions._fOr
the marker strip of Fi34 1 of the following speci-

-fications:



‘hei ght of 2', 2") 50 mls:5 Angle [err] Substantially
"0- 453 ass beads (3) 5-10 mls dianeter (n=1.9) Wen

sgfaed froma |light source directed at an angle of about 85 fromthe

: the light return by retroreflection fromsurfaces 2' or 2" was ex-
10 ~Cellent. As placed on a pavenent surface R and observed late in the
af.ternoon on a cloudl ess sunny day, with the marker strip 1 oriented so

t hat heavy shadows of the ridges 2', 2" were forned on the valley fl'oors 1'
bet ween the sanme, viewng at 15 - angles of [err] to 850 from the nornal
in the general direction of the sun,_ denonstrated that the marker appggred
clearly light in tone against the datt-road surface. In ni ght tine i
retroreflection, it has been determned that a notorist at 1200 feet 20

di stance should be able to viewthe top row of 10 m|s beads on the wedge

- ridges. In Fig glﬁ%?gggr§¥%?%g§'P£>r§i&Eﬁefre§66qﬂiP§ads 3 is shown over

all surfaces of th

Valley floor (1') width 300 mils
Ridge height (vertical .
height of 2°, 2") 50 mils
5 , Angle o - . Substantially 0-45° k_}i'
‘ Glass beads (3) ' 5-10 mils diameter
(n=1.9)

-When observed from a light source directed at an angle
of about 85° from the-ndrmal, the 1ight return by
retroreflection from surfaces 2' or 2" wes'ex-

10 cellent, As-placed-oh a pavementﬁeurface R and
observed late in the afternoon on a cloudless sunny
day, with the marker strip 1 oriented eo that heavy
shadows of the ridges 2', 2" were formed'on the
valley floors 1 betWeen-fhe'same. viewing at

15 angles of 45° to 85° from the normal in the general A
direceion of the sun, demonstrated that the marker
appeared clearly light in ﬁone against the dark
road surface. In night time retroreflection, it _ 2
has been determined that a motorist at 1200 -feet (36;»»)

- 20 distance should be able tn view the top row of 10

mils beads on the wedge ridges.



A satisfactory technique for fabricating the specially con- figured nmarker
strips of the invention involves the use of a nold 5 machi ned out&oR
for exanple, ran al um um bl ock, say 4 inches (10cn) wi de and 1/2 inch
(1.27cm ‘thick. The grooves for the sanpl est®bove descri bed were 300 mJs
(7.62mm wi de at the tops (corresponding to nmarker top surfaces 2) with 30
sl opi ng sides (corresponding to 2'°2"), 50 mls(1l.27nm) deep. Each groove
was spaced 600 mi | Iphlfig?4) rehe lfovisivpast retiaef Dabitsér bpadsOf3 £5 shown

m | (O 127mm t hi ck pol yet hel ene were secured to the sloping walls of the
mol d . g/rooves vaveh allssurifapése ofictiie- markes tstnip ddhesi ve 4. The nold was
heat ed”to -about [err] [err] and gl ass micro- - spheres 3 (10

m | s/diameter, w tH G2HEERYEErY Veechpinug ?Profa%ﬁﬁ"fmﬁ §)e FRA4apBUFER i nt o t he

rooves and pressed into the, softened,pol yet hel ene. fter coI n he nol d;
tg he \éxiess mpcfi%’i‘b?i’elf“ﬁ’g‘e\ﬁ/e??igs of g‘é"‘r‘rﬁgedxg%“ AR Phe hSn'fsf 8nea|‘s g]éérral ni ng

were those | MRS uA P! W BGb Y A almd b Loc] AIG! £ Bchdb (Hem)

pol yet hel €ne. xt, a asfl S ontalning a te pignent was added
to fill the. gi@evam Qia tihen MRl ZrcandenieN er Th @rbéidsStdie the samples above

"o

described were 300 mils (7.62mm) wide at the tops (corresponding to

marker top surfaces 2) with 30° sloping sides (corresponding to

f d 2! 2") 50 mile(l 27mm) deep Each groove was spaced 600 mils (15.24km"
' 10 apart Narrow strips of 5 mll(O 127mm)thlck polyethelene were
secured to the sloping walls of the mold grooves ‘with a suitable
heat-reSLStant adhesive 4. The mold ‘was heated to about 280 F
- (13500) and glass micro- - -

g



10 ~° depth of ébout 15 m|1s/(0.38). This was placed in a heated oven for
¢ j cj=eQt tite to ensure bringing the plastisol to a tenperature of about
[err] A%y prder to fuse and solidify the casting. Wen cooled, the PVC

casti Rg'‘was stripped fromthe 15 nold with the m crospheres now securely
anchored to about 60% of their dianeters in the sloping sides of the ridge
or 'wedge wal I s of the PVC cast- ing. Further nodifications will suggest
them 20 selves in the light of the above to those skilled in this art,
and such are considered to fall within the scope of the invention as
defined in the appended cl ai ns. -17- CLAI MS 1. A direction-indicq&png

surface marker strip conprising an upﬁép'layer of flexible plastics
material formed with successively transversely disposed raised portions 5
of substantially trapezoidal sh .Qiidndhgitudinal section, each raised

~portion having %pﬁb@%stQD(QMYFéFﬁ%éHiameter, with a refractive
index n of about 1.9) were poured into the grooves
and pressed into the softened polyethelene. After

.cooling the mold;, the excess microspheres were
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5 removed so that the only ones ;emaining were those Y
iﬁhersed o apprdximately.40% of their diameters
in the bolyetheiene. Next, a plastisol of PVC
containing a white pigment was added to fill the.
groovés of the mold and cover the ﬁop side to a

. O3B mme) A

10 depth of about 15 mi ?é' This was placed in a
heated oven fOr.sufficient time to ensure-brinﬁéﬁs
the plastisol to a temperature of about 330°§{in
order to fuse and solidify'the casting; -When
cooled, the PVC-casting was stripped fgam the

15 mold with the microspheres now securely anchored
to about 60% of their diameters in the sloping
sides of the ridge or wedge walls of the PVC cast-
ing.. ' ' o

Further modifications will suggest them-

20 selves in the light of the above to those ékilled in

this art, and such are considered to fall within the

C?;éeée-eéa scope of the invention as defined in

the appended claims.



and side surfaces each downwardly sloping to respective valley surfaces

‘between said raised portions thereby t ' Aapn-indi cating surface
of the marker’strip, 10 a heaﬂli}mmwmunmu“ of adhesi vgepnit he
bottom surface of said upper |ayer to erabke the" ugper | ayer to b red

to the ground, and retroreflecting beads on-sai d direction indicati
surface of the marker strip at |east/on said side surfaces thereof. 15

2. A direction-indicating strip as claimed in claim 1l wherein.said side
surfaces slope downwardly at an acute angl &E-4M5h respect to the plane of -
sai d top-flat surface substantlally W|th|n the range of [err] 3. A

di rectTon-i ndi atln Irl as, c 0 eced claim
wherein the he| ght gf R (s A TS i a ?"(‘)rﬁ%c%/ggﬁkﬁrr act %o%m@rlséléllgdm'}l at top

surface width. - fper? 1?ferdbf %Lkmelﬂ%e%sl REtedihl RoffedChined in claim
3 wherein said width'1s o he order of a few hundred ml|s and said
fraction is of the QuEEdssOfelgnNerahb¥dridelip.didpdbiet ariised portiionati Nng strip as

clainmed in any preceding 5 claimwherein all of said flat top, side
and val |l eys of substantially trapezoidal shape in longitudinal
¥ o ~ section, each raised portion having a flat top surface,

. and side surfaces each downwardly sloping to-resbective,
Y valley surfaces between said raised portions thereby to
férm a_direction—indicatihg-surface of the marker strip,
iO _ a heat resistant layer of édhesive on'the bottdm surface.
of sa1d upper layer to enablivfh upper layer tq bé.
Tadhered to the grouﬁd andeetr:;eflecting beads. on said'  -
dlrectlpn Lndlcatlng surface ‘of the marker strxg,ep at
) ileastzggld side surfaces thereof.

1% é.lf' A dlrectlon—lndlcatlng strlp as claimed in clalm 1 wherein
said side surfaces slope downwardly at an acute angle.
Qith respect tbLthe plane of said top flat surface.
substantially within the.range'of'po -45°.
3. .A difeqtion-indicéting sﬁrip as ciaimed in éhy preceding
20 | '. claim wherein the height of said'?aised portions is a

fraction of said flat top. surface width.



surfaces are provided with said retroreflectlng beads. 6. A
direction-indicating strip as claimed in claim5 wherein sai d beads are
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about Yo enbedded in the mat erH-at—ef—said—+H-exible plastics upper |ayer.
direction-indicating surface marker strip substantially as

e ededtore e e et AR AR ot
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A direction-indicating strip as claimed in claim 3
wherein said width-ié of the order of a few hundred
mils and said fraction is of the order of one-sixth.

A direction-indicating strip as claimed in any preceding’
claim wherein all of said flat top, side and vailey
surfgces are provided with said retroreflecting bgads.

A direction-indicating strip as claimed in claim 5
wherein said beads are about 60% embedded in the
material of said flexible plastics upper layer.

A‘direction;indicatihg surface marker strip substantially
as hereinbefbre descfibed with reference to and as

illustrated in the accompanying drawings.
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