Description Retroreflective function nenber and
retroreflective unit FIELD OF | NVENTION 5 The present
invention relates to a retroreflective function nenber
whi ch causes the incomng light to reflect toward a
l'ight source, and a retroreflective unit in which the
retroreflective function nenbers are | am nated. Mre
particularly, the present invention is directed to
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menBBELBIOF INVENEION or ner type retroreflective
function nenber in a retroreflective function nenber.
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Conventional technology is also known in which a lateral surface of the
reflective sheet disclosed in the Non-Patent Document 1 is provided with a refractive
element and noy-slip particles (refer to Patent Document 1).
Another conventional technology is also known in which a glass sphere in
which the refractive index is higher the nearer the center, is used to correct the spherical
aberrations, thereby heightening the contribution rate to refroreflection (refer to Patent

Document 2),

On the other hand, known for providing the cube corner type retroreflective



a triangular pyramdal type reflective surface

consisting of three surfaces which intersect at right
angles (refer to Patent Document 4). Still further,

anot her conventional technology is known in which a

device is fixed to a guard rail nmenber and adapted to
fall down when comng in contact with a 10 vehicle
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As 1o each type of reflective performance of the conventional technology, the
reflective brightness of the enclosed lens type (bead resin embedded type) reflective
25 sheet is about 100 od / 1 xmr’, the reflective brightness of a capsule lens type reflective
sheet is about 300 cd / 1 xm? and the reflective brightness of the cube comner typs
(prism lens type) reflective sheet is about 900 ed / 1 xm® The prism lens type reflective

sheet is the best reflective material among the current products.

In the conventional technology, to calculate the retroreflective efficiency of the



gl ass of which the refractive index is 2.2 is used,

since 2.2/ 1.5 =1.467, it beconmes the 10 sane as the
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Then, an area of the glass bead of the reflective
sheet per unit area affects the reflective
efficiency. Assuming that the focal distance is.1.38R
and the glass beads are filled by an ideal nolding,
the area ratio of the glass bead of the reflective
sheet per unit 15 area is (err)R2 / (2 x 1.38R) 2 =
0.4. It is therefore considered that the reflective
efficiency is further reduced=mR®alsmdt?/4€Rb The above
results are summari zed as follows; 0.25 x 0.22 x 0.4 =
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25 20 % of the incident light retroreflects within the scope of +1.5°.

does not enter the eyes

However, assuming that the cube cotner type reflective sheet is used as a visual
guide sign (a delineator) for a guard rail in a highway, all of the retroreflective tight of

+1.5° does not enter the eyes of a driver, but only a part thereof.

FIG, 23 is a view showing the spread of light reflecting from a retroreflector



15 61(2x3. 14x50) x360=6.80 =3.40 This is shown in HG 24
(c) as the region of the circular reflector. The upper
triangle of the upper and | ower triangles becones a
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pr oekctdréfmct Grith @bk, Specifically, a delineator of
which the dianeter is 70 nmmor nore is generally used
labove a dudi2drhi4 x 88) xB607 s 68 =g3idde sign for a

guardrail 10_on_ a higcghvvay. However, to inprove the .
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adopt ont
this case can be found as follows:

6.8° / 360° = 0,0189
256  where the area ratio is only 1.89 %.
In this manner, the extent of the ratio of the light rays reflected in the direction
of the position of the driver’s eyes among the retroreflected light rays is very important.
Namely, it is considered that the retroreflective properties are proportional to the value

obtained by multiplying the retroreflective efficiency by the ratio of Light reflected in
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hi ghway, it is required for the delineator to be
upgraded so that it has a performance of nore than 10
times regarding the reflective properties at a |ong
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( 30Where AgOdiarpeter is 100 tam. On the contrary, in the case where the visual guide sign

7

25  (delineator) is installed at the depressed portion of the guardrail, about 20 mm is only
allowed for the thickness of the visual guide sign so that it does not project toward the
road side and about 100 mm for the width. In this manner, an allowable area of the

reflective section can be defined as follows:

1.2x9.0 = 10.8 cm” Accordingly, the area becomes about 1/7 of a $100 type delineator,
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A working principle of the retroreflective function
menber with the above structure will now be
described. First, as shown in FIG 1 (a) which is a
side view of which the internediate part is omtted,
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direction is reduced to the fullest extent. On the

2f|b on‘{;]’hiﬁlfi yas reﬁrfox@:fﬁvm pwmrt’mng maﬁ 10t thnes?st]ﬁgh amthelt doaventional
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Feduci ng ® SRR o AR fectve, MR Brimbeiwih ity above
I S shbfuAOhE dow bAdSBel, Fﬁ.‘rs?,tﬁréﬁlﬁvﬂ #PFIG. ?8@@1}1 a side view of

1.71. To neke the reducing angle in the rtirca
di relvich te iflertediaieqiart isonsitted, dtel vertfcalr re@orefle@fiéh HicoidabIEe in such a
300 - 400 lgizg H = 1.95. Particularly, when taking

28 e ransptibet ingidend on therfrpntewfacd Golp lensdiody gess straipht through the

consi erattlton 1.5 <d—|i < 2.5 S
eus body after refraction, reflects on a reflective surface of the rear surface 7 of the lens

body, and is emitted from the front surface 6 of the lens body as reflected Tight. Ty this
case, if the reflective surface is situated near a focal position of the incident light, for

example, when the curvature radius of the front surface 6 is R1 viewed from the side, a
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index even though this is the light incident at the same incident height, and the reflected
light on the rear surface also changes. Taking this into consideration, a reducing angle of
10 the light flux in the vertical direction has been calculated using the acrylic resin (n=
1.49) (zefer to Table 1).
Now, the relationship between the radiug R1 of curvature of the front sutface 6
and the radius R2 of curvature of the rear surface 7is 1.5 <R2/R1 < 2.5, preferably 1.7
< R2/R1<20. If R2/R1 (H1) is below 1.5, the extent (spread) of light flux of the
16  reflected light in the vertical direction becomes too large, I R2 / R} is approximately
2.0, the light flux of the reflected light in the vertical direction is reduced to the fullest
extent. On the contrary, if R2 / R1 is above 2.5, the extent of the light flux of the
reflected light in the vertical direction becomes too large.
When teking this into consideration, as shown in Table 1, to make the reducing
20 angle in the vertical direction 1.5° which is suitable for a short distance (25 - 50 m), H1
= 1.71. To make the reducing angle in the vertical direction 0.3° which is suitable for a
long distance (300 - 400 m), H1 = 1.95. Particularly, when taking very short distances
and very long distances into consideration, 1.5 < H1 < 2.5.
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o NON Q ﬁ?\l@{‘ RV 11 ﬁPml ¢ 1) mvﬂWe iy the virorigontal dtvccﬁon is
o] o.n ~ N

gl A Bahahtt tﬁ%a%éﬂ;%%n i 0p ey gl § ot eps ooy

G o

S g%scslrai ot t(gzaugh thel lesd bodgvaft&l Bhrﬁ'}lgf@éts% a@ re%{bé‘ﬂed surface of
w mrew $urface7 of Qe\&éd‘d by, thed Ieﬂ&'ts or the si&s"duiﬁc@d‘naﬁﬂ 1is emitted
NV ar OwbwChOOwVwhwMOTr- w

O

e the o surfacerd ofitiedeny badp as refl@ted light In thiﬁasaQJﬂthb dimension
COat n OwmwOmw'? NwC+]

V O?W %"W’ gle@n\é{e (?e'@% fhetreansesiageny %ﬁthwS'ﬂP purfpepdiof ithe lens

goooo d%\%c%:@.b&b%%ag? %}“953[1 ﬂ&ede@e%d E%R‘WS in the incident

i( b) , thgyre?# orE e? F%ﬁalmocr?% ﬁ“&%%ﬁlﬁ%@ﬁ%ﬁ%ﬁﬁﬁﬂ%ﬁh&tmﬁe
i's hpﬂznmablénicmnnisueﬂucﬁmmédthat the light incident

on the front surface 6 of the | ens body goes straight
0hr ough tRE crusing the egnterfafothe rafiusanst ¢novature of liecfrantamrface when

| ond e o e ide 4 e i e afs@ia%ﬁé‘ﬁfecﬂéarﬂf gt of the
s FOTT SR CNHAROE B ek ool Ul R fousha Bp hefyiBEig Wesiee s
R possitay o witdhenanalR detyoRdd Gghe @U&B&C&n%cé‘%ch can

the side surface 4 o S becones
subsstremeflectt | y 90, thus all the reflected l'i ght

retroreflects in the incident direction. By changing
1Phe val utthenRy is datiraplefhat the coutesfof threctreatyre rastivseR3 iof e roar

lig Qﬁlfécg wtheg viewed from the top be situated between the central axis of the incident

3!3_2 OOO"’_O_Z

light and an extension of the reflective side susface. With this structure, there is a point
that retroreflects 100% on the reflected surface of the rear surfacs,
It is also desirable that the thickness of the retroreflective finction member

20  when viewed from the side be provided in such a manner that an angle (01) between the
incident light from the horizontal direction and the line passing through the center of
curvature radius of the front surface is within 30°, When the thickmess of the
retroreflective function member is larger than the above, the extent of the light fiux of
the reflected light in the vertical direction becomes large to increase the dead wood.

25 As shown in FIG. 1 (b), an angle (82) between 2 line connecting the end section
of the rear surfasc of the retroreflective function member in the Widthrdirection viewed
from the top with the center of the radius of curvature of the resr surface and an axis
line passing through the center of the radius of curvature of the rear surface is 0.01° < 6

2 < LO°, preferably 0.02° < 62 < 0.5°. 'When the value of 62 is smaller than 0.01°,

10



hori zontal direction is reduced or wi dened. 10 By
causing the center of the radius of curvature of the
front surface when viewed fromthe side to coincide
with or to be situated at the rear of, the center of
the radius of curvature of the rear surface on the
center line when viewed fromthe side, it is possible
to widen the angle of the_ingident light in the front
s ur fiie A, fi, B By
desig. P of, .t he curvatur.e.radi us R3,
of - CHRI HchPlocs At SRED B o8 el 8 o ReaRa i Vi o cistenco of
si t umbes obRbNeOR HRnGRRLE A vaikl id el A6 999 tpe 13 -
l'ight and an extensi on%gf tﬁ]he r%?fg%ﬁ@%eélﬁ qu’m % %h.tﬂuxm
W t tihe horizostat dicectioreis widereé e maclo® Mereast 1B deadwood. To make the
retroreflects 100%on the reflected surface of the :
Pearcdigigaagle in the herizenwbditretion hb1 whichistsuiidbée foh sharbdistance (20
of t_I}f) rebkgr esfsl e iv%nfuncti on menber 20 when vi ewed

Y 8 dd-b& 1 591Ge i meks dharediicingmagle in tha hoizental direction

from

angl i aci de light.fromt .
hor iog]gﬁt%# Chgsler ec Fgotﬁgg?ﬂg f ﬁqg - 6@2?%@)? Hpgﬁﬁ B3+@02°. In
centpafticaibr, whblf #&Eh ' Shnds f ' :

it Bt WM MR TR rEREmR andl oy Uiy i Wb ofiF Gy Ropg cistnce
f unditb ommsideratien, 0i(d° ka90e1.0t, han t he above, the extent

of the light flux of the reflected light in the

Wertical i tehsopiiastiveBnil accgrdingdoi the preseme invinsticdesehprises a
vvoog. 25.35 scH vvriin El G 1&? , an angle (02) between a

i B8 SRH S8ey S’Yt AEmaliE 48 of gefrofefective dpnction megwbers in the

f : f ' ' in th i,dt h
i r SRR W o ost Wiics 30 T AT sheBih ABpnvg I fse of e
r ad lassindfon Quifey, Fhel HrontOdurfafLbdBALs &Hﬁéﬂﬁ%e{? ggx?ej:&os?ﬁé formed by

l'ine passing through the center of t

cur @xigliy euttife arcolummdar surface is 0.01 <0 2 < 1.0,
1greferabl 0.02,< 02 < 0.5. Wien the value of 02 is

mal | er tPGselectng, lamingtadneetioredpetive | fumction mhwbers having different
hor | o[ d i s reduced top ch and as a

s RRERe R blBnde n ot 1 ertsbliedie ity o 1w bodes wsed o
dri o edngSdisthrRM) it RSdnlk § aﬁstﬁa]m ' e Rbg g

400 inCor more. & the contra Y, F‘#vet e%\b/ig egtoﬂfl%8§d']sgmc"°f
| ar §@ft- 400amininight dtitiag,| i ght flux in the horizontal

direction is w dened too nmuch to increase the
deadwood . Even theagle therdistance detwetm thearstpireflictivd fimction member and a

' |, dirn ' 1S . whjch i itable f h
RSl AR Sl s 0 e i e
t hey ! | nothe hor | di ' 0. 06
P SR Bp e, ok AL e N, 0 o

02 retrOreflectdve hindticn Rerfbrs, I N particul ar, when taking
the reducing angle for very short distance and very

| ong distance into consideration, 0.01 < 02 < 1.0. 10

Fu;égié aretroreflective unit according to the
pr e’ I?PESQBWOP&QMHEM@&S unit formed by
23 am nat i

a, pl urgll ity .qof r§trorefl ective function
enber s inlﬂctap]%e and other objects, features and advantages of the present invention

will become more apparent from the following description when taken in conjunction

with the accompanying drawings.
FIG 1 (a) is a plan view explaining the retroreflective condition of a

retroreflective unit according to the present invention and FIG. 1 (b) is = side view

1n

qrizentel, direction Is rpduced teqapuchjandjas a result, the



vertical direction with the front surface and the side
surface aligned. In case of the Ilamnation |ayer, the
front surface beconmes lenticular (a series of shapes
formed by axially cutting a colum). 15 By sel ecting
| am nated retroreflective function nenbers havi ng
different retroreflective properties, for exanple, by

inc%%ﬂsing t he n%gger of |ens bodies used for a |ong

di s FERRIEnE fhe retoreliseiersprdition of theserareflacva waik ove t he
visibilit -a di st an 0 0Q -.400 min night_,
dri vi ng. %\(}Z%Isﬁ%: C é’%”"'tvﬁ S @teaatﬁ%%w%é:g%@ﬂcm’?émm er agcordmg to
r et BRmpedskR Glvefonf UNCti on menber and a 20 vehicle

changés in accortance with the running of the vehicle,

the ef fi GiIGrB() ifa stdeeiowndtithe lekrsrefldetivé MEIB IR ANSE ding to the
optimum condi tions can be attained for any of the

fet prat invertione FIG it (H) dn angab eicw. ofBRE EFtrdREERCR P lnEiénGnember

TI'M D% 25 The above and ot her objects, features
and &A1 83 e Preseat inyentipneand FIG 3{g)kin & plan view of landberembodiment;
nore app t fJromthe follow n escri ption when, .
taken i nafgg'ﬁ] f}n%t ? JHTPEER VIRV %c%ﬁnﬁ&?ﬁb?@vﬂr% g /hich the
Fl GrabrofoBlbai | . ol 2Lk o - ' _ '
retro Pefﬂ%céigté if'%e co nﬁe?%‘ér?%g ?15@ lt%%?rf%ergglfllv%n&o T & lﬁrﬂ’fl?'wd’
accor di NG (ahis apleSAs of NENBIIP ReadREndlo@ndihétbinbodinfint, FIG,
side view_ 11 explaining the retroreflective condition
16f £ KR iy eyipwae sden froimibe arrdw dirdetied Wof (), andBIGs P &) i aiew, similar

Vi e f a retroreflectjve function nmenber according to
themwmg‘ﬁﬁﬂgﬂ?m‘ES (a) is a side view of the

retrorefl [ fynct.i nber. according.to the .5

pr esent ifﬁt\?/’%'nq ?%ﬁ %@)&:@Eg%?% S fsig%\r %eeqvgvyﬂgf’ntvﬁé"h the Jens
r et bR fafedfddRatédinct i on menber according to the

present invention, and FIG 3 (c) is a plan view of

anot her &iBdds meiety; silil&To FIG. 5 showing bEiRe bhwediMeaw of

the retroreflective unit in which the retroreflective

1% unct i on Bi@ribisrassubstantially plgntviewt tfca petebeld fon ingevtiom molding the

b0 S R bl Sl L P2

Vi ew as : : s ' ' nd. .
o5 o TR s A 8 HBF iRl dicE b lloddy 8 nd BhoreBRhep i
enbodi MeRIG 161i635subistabally-plAnievd ofa Flefl mol R ifforibl) folding the
retroreflective unit in which the lens bodies are

i nclonsherz aesarding) teatotlies ermbadiment asshoiwhdn FI®HF G 5,
2l€hovvi ng %Eét her enmbodinment; 15 FIG8 is a .
ubst ant FaF 1L 1 Blan yiewpf arrosl wherathe sesroseticstivej uaftacedrdng to the

ol (L3 ihilition is applied s a stud;

FIG 12 is a plan view showing the inner structure of the stud which is one

embodiment of the retroreflective unit according to the present invention;
FIG. 13 is a longitudinal sectional view of the stud as shown in FIG. 12;

25 - FIG 14 is a plan view showing the inner structure of the stud according to

another embodiment;
FIG. 15 is a longitudinal sectional view of the stud as shown in FIG. 14;

FIG. 16 is a plan view showing the inner strueture of the stud according to

apothet embodiment;

12



| ens body according to anot her enbodi nrent as shown in
FIG5;, FIG9 is a side view show ng anot her enbodi nent

of the retroreflective unit; FIG 10 is a

substantially plan view of a metal nold for injection

nol ding the Iens body according to another enbodi nent

as shown in FIG9; 20 FIG 11 is a plan view of a road
where the retroreflective unit according to the

present i FeATiion play dippshedng theaneyr stipctite Gf 1R stad accordmg to

plan vje the inner structure of the stud

whi éR° %‘e&?@&m@ﬂ‘godl ment of the retroreflective unit
accor di ng S nt LS a ..

| ongi t udi Elg? ggigtalo gifu%eﬂﬂje\r%?cgp %l véevgt Sﬁ‘%émémdﬁnﬁ to another
FI GedBodiagntr! G 14 is a plan view showi ng the inner

structure of the stud accordi ng to another

émbodi menFIG. B9 G 4 plansview kkuvahd U@ inddr setGhire W dhe Mu@Weddhding to
the stud as shown in FIG 14; FIG 16 is a plan view

shownetberembodipent structure of the stud according to

anot her 12 F]G 17 is_ a plan _view show ng
the | nnerlg%tfdﬁéta t igw piihe dud es shownindiBgl% o  anot her

¢ L‘El"ﬁl o 021 KR v bR “@i@%&ﬁﬁﬁf“’?ak 519 is
ceordi ng Lo anbihac e sHAReCh | Ry el el Spbere e

10i evetmteflebttvestinetdommembayn in FIG 19; FIG 21 is a side

view of the stud as shown in FIG 19; FIG 22 is a view
expl ai ni n@GaZ’c’@ mwm ¢Whmmgmb$rgamg sngptherie displesme®between

:ejitalrg‘?ﬁlﬁ@ gl v %‘f’ﬁ'ﬁ’r’m | e dUeF{S g?s:olsage\rgaﬁ},v
Pra 5a (SO TR R pihivifhy VKR Sheftichofi néfeen AfFbread of the

bet waRBeAliSR lﬁ%ﬁﬂa fa&oﬁeﬂ&torrasa k6 bfeﬁighlt hﬂiahntfdh%fﬁrﬂer s eyes, FIG, 24
retroreflector and rays of light incident on

18r i (e)is ssidyesw oﬁﬂﬁrﬂmons]@ §dshows ma(a; iank F3C, M\(opis 4 ¥iew vertically
rel atlon hip as shown in (a), and FIG 24 (c) 1S a view
ver £¥ %%aﬁdﬂfﬂ%} reficsted Heht Sfrompthe pamerefletprat thedidverisposition,

fromthe retroreflector at the driver's position.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred
enbwm% O PHR TRESHRILEYY EMBQBIMENTSn ow be
described wt
Preferred embodiments of the present invention will now be described with

20  reference to the accompanying drawings. FIG. 2 is a perspective view of a
retroreflective function member according to the present invention. FIG. 3 () is a side
view of the retroreflective function member according to the present invention, FIG. 3
(b) is a plan view of the retroreflective fumction member according to the present
tavention, and FIG. 3 (c) is a plan view of another embodiment.

25 A retroreflective function member 1 is formed by injection molding the
transparent acrylic resin and is substantially plate-shaped, in which the upper surface 2,
the lower surface 3, and right and left side surfaces 4 and 5 are formed flat. The front
surface 6 is the incident (incoming) and outgoing surface, the rear surface 7 i

alumninum-deposited to serve as a reflected surface, and the outside of the rear surface 7

i3



20 reference to the acconpanying drawings. FIG 2 is a
perspective view of a retroreflective function nenber
according to the present invention. FIG3 (a) is a
side viewof the retroreflective function nenber
according to the present invention, FIG3 (b) is a

pl an view of the retroreflective function nenber
according to the present invention, and FIG 3 (¢c) is
a plisproigriedhbnd esindt her enbodi nent. 25 A

i oot orHoAt e Furor 'heﬁwg?fié@éa ot 16 P aeialaly limitd
Cor PHCE 3 B by AR RE Bl bt A R o omet

si depsidnsas@smt and 5 are fornmed flat. The front

surface 6 is the incident (incom ng) and outgoi ng

$urface, Thefematias6ipdsjecty forward & bt awyhﬁt&mlsshbﬁiwn@ viewed
serve as a reflected surface, and the outside of the

r eadTogyilfepide ghd the réas Smﬂmécpmﬂclb)badcm 0 l&ve 'Eh@nswid espheric

of th etrorfletlvefunctlon menber 1 is
par ISF%’H’F&{W -y 2 [DPYY; SORRE) viewige Tomk thi tom. hA*ﬁ $°%dﬂtf"1@03 (a)phen the

" il h%@&ﬁ‘%‘% oRrfithed 5ryienyy o B3 e Sl BRI and he
f or Waghut eomg\ayﬁffﬁe&muﬁqea F@henSAGRA ﬂ@aﬂ}i E*%r’ ng/qw:m it

the side an rear surface 7 projects

Toav ds desipaed/sxthatsiphe Hlce 2.8.THeaemod for ehis isdo bﬁﬁv tBOExak of the light

viewed fromthe top. As shown in FIG 3 (a), when the

cur Viar gf herefléctd hsht in the vértion direation &racegiainhiegree. Spesitically, in the
the curyvatyre radius t.he

f th
r égﬁ%ﬁﬁ% °f°%{§l?°@¥eeﬁee€!1°ﬂrwheﬁi 1§ pged as @ ‘F@HI gyide sign on a

The .
o el it bGP LENRG: 5R piRleg iy okl o pfeidacHiRe fnction
f 1 unedfbet D@ tree»ﬁém@awd dh#eﬂ lata diStadcB 8f 2531'40093%1 it hRIpbBA.
to a certain degree. Specifically, in the gas ere
Ihe ret r oAethosmtin FES. 8 {rcthe mﬁrorﬂad:lﬂe fulhcticn memaber dsdesigned in such
visual guide sign on a highway, is intended to
al | @panfer thetmp é@%hetwce@mhmrc@meﬁtws ansed sacien afthe reer surface 7in

ot o i b, RS wiy b et bEAE %"ﬁrﬁaﬁq%ﬁg of e Bar peispr when

i N RleGied FroPhe to%)heﬁd i bkie ﬁﬁé 36h gﬁ g.fetéc 8@1{ mﬂpaﬁvétﬁre radius

designed in suc a nmanner tnat an

| i n®3agtinaeiristgaca ik BN <S8LL DGA A mdnienddaBsveS e frs’&&ﬁ: £6r this is to
in the width direction with the center of a curvature

20adiligyt the exsentiofi Bght dluk of the frefoetedlight in thie dwizbnfal directibe to a certain
[ [ passj ng .through the center of the

top ,and axis line
cur s SP 3 10 e 36 Whege fhg ApITOlestiys dusogion momber B used as

<0 I Lhi

S0 (6t RO REER » By it S EmERBT R e b At et fom e
| i ghadtrorstebii® iR BekBbr Thofhe Glclwlby efanG&faE 2bftance of 25 - 400 m
degree. Specifically, in the case ere

r et iojust gremitione f uncti on menber 1 i's used as t he

vi sual gui de sign on a hi ghway, is intended to

281 | ow t helnrthis|copneeidon, Hen ﬂﬁrr@mmmetwe function member 1 is demgﬂcd in

such a manner that 62 is 0.1°, the reflecting light is reduced to within +0.3° in-the

horizontal direction around the light axis.
The rear surface 7 projects backwards to have a bow shape when viewed from

the fop, but as shown in FIG. 3 (¢}, it may have an inverse bow shape which concaves

14



retroreflective function nenber 1 to be viewed by the
driver at a distance of 25 - 400 in in just

proportion. 25 In this connection, when the
retroreflective function nenber 1 is designed in such

a manner that 02 is 0.1, the reflecting light is

reduced to within 0.3 in- the, horizontal direction
around the light axis. The rear surface 7 projects

bac Komwanis Bven Ehfh@ castydhe mhupofaeh drhay achem Whichprojdets backwards
top, ,but_as wn in FIG3 (c), it my have an inverse
bow”@ﬁ%ﬁ@w' g@ﬁ-@%ﬂ%ﬁves 14 forward. Even in this

ggiﬁwards r agﬁs%%a g EJFQ S a4 Shsggfherﬁ .%Q?éeﬁﬁ%qeﬁﬁﬁ?@nmember

desi ttﬁlﬁ; 35&@&% I I [
funé‘{h?%hﬁne EIP ddbe | ewed ’?%ug?#aﬁ]aéﬁirl ﬂ%aﬁ%ﬂegyfée fgto He
BN Y bitweed e efded tﬁbkﬁ t lireodtdl Wirebt@intind R link asshg throngh
1) between the inci light fromthe horizontal

di r dleztdenter afitbie citreatirie mhqsaﬁ hierfrpnt surfacgyis Withén ﬂEnAedesuﬁbed above,
the curvature radius of the front surface is wt

30. wagn E]’ésfeﬁf‘?ffi&imﬁo‘@v@m:: nygRheT %Sﬁ'é‘;kfé theg hrﬂamt@;ﬁt% of light flux of
10 e PR i e bl et o 10k afdawooa.
di recti ongjeeg ngvﬁﬁggf%@gﬁﬁ%maﬁ@@%ﬁﬁ% lnfodiment,

4 is a perspe e view s

10hi @ pRuriiiigi ofeéttorefledivecfuindtion ahdmbyérsOf is'iefninatedfih Getvertal direction
function nmenbers 1 is lam nated in the vertical
di r edthi e fropt edd sifke surfagest alignel! &0 bavesulenaosit 14 Baphedtrorefiective

o) e R B e
{:ﬁtar%g:[: erl S@b%gmntéyﬁge én?&baﬁfgﬁ?ﬁc% gpﬂg &ﬂzo%efl & ﬁ. - Further, the lens

| ensmit 4niok thelshafe Myamﬁaaﬁgﬁ%ﬁmé@@fmhbﬁ&mbm 1 may be
retroreflective function nenbers 1 nmay be

15nt dgegrallyfofmedired. FIG 5 (a) is a plan vi ew of a lens
body accoy di ng to anot her enbodinent, FIG 5 (b) is a
%)

view as sBh3 {Ddnd flh%‘"ﬁWl*’é\%/l@is lb@‘éit 3CoPrding e anostyer eraherliment, FIG,

e SAPHE R shan oeE st e gl s r e e similar
o o S0 Bt alPREE o BBtac s Wé‘?%“@%ﬁ‘%g Sizb 6t hBrof Minface

Vi e\iseﬂa:ﬂd Bibat hbers vidwed Tios theasp and profets foivdrdRohtve maé drical
the wdth (15 nm) of the front surface 6 when viewe

20r osbaph @hp@wean@ﬁpm@mdmlmmg T is abewd balfithe wridte {15 mm) of
asp er csu esha i,ewed fromthe tqQp and,si
%ﬂ HE’W‘Y tﬁ@toptﬂﬁé P Pacl v adsdo g@%ﬁamnvex

2323 i it %F%ylé“w?ﬁ b W e, BTy ot mating
t he gfer with aum% 6 srfack (7 hol¥r &b %&B%%&ﬁ@ﬁt%ﬁ&a&e(ﬁ I?%iepg%sible to

25 extra wdth and convenient to make the vi sua
si guetiorflecinadiothe incidenti pht from the front surface 6. It is therefore useless to have

25  extra width and convenient to make the visual guide sign (delineator) slim.
Referring to the side surfaces 4 and 5, the side surface 4 contributing to
retroreflection is made flat, but the side surface 3 is provided partly with a notch 5a for
¢asy positioning in the case where the lens body is incorporated in the casing as a unit

or for easily locking other members.

15



Referring to the side surfaces 4 and 5, the side

surface 4 contributing to retroreflection is nade

flat, but the side surface 5 is provided partly with a
notch 5a for easy positioning in the case where the

| ens body is incorporated in the casing as a unit or

for easily | ocking other nmenbers. 15 Further, in the

enbodi mrent as shown in (b), the center of the

cur vat ur eFurthei, irsthe ebdditbnttal ehdwioiat(h)s tefcaier §/0the enrdtre radins
on the center line, with the center of the curvature

r adi(BY) qirhy froft suifase colacides, ot theaceMentinen with éheecinfer ofithe lvervatute

si de. ., Howeve as shown_in (g), , by lLocating the .
Centais ) piabe fAsRpae Wien UV FI9m the sidsHieWeyRY, as shown in (c),

7 a8 aSiplnBihe opfen & e, Sivatyy Pl B GRSt oar o
Phe roalen 3t tle aleRl ks R0} Bf ot i <R 2/ 'uEEly by SWBiapping
r et tigetefohethé abhter line mdhe tvieweg| forh thd Bide,VRI i foddible to widen the

direction. FIGS, 6 (a) - (c) show a plan view of a
r et reirondtlectable wsidantiangle in thiavertical Hisgedliens body of the

S ST N
t he i i { . 3 | i .t \ .

por SRAFCEP boovp blbe B mBo el T8 ook BodiCeshibnif il AL i designed
19f T it€ g3t eﬁi&&hgy irStrod&le! HeNBE b IIg'tBE éit \}Eﬁ&??t 6fV859 RN 1o a

of the I ens body and the ratio of and the

| engeipetdieule dihe of the finet suefceod. dhb amki afficieiazhgla $s ddi@iined by the
in FIG 6 (a), the lens body 1 is installed at a

s| opeirastivesigdexaf theilens body apd shesptingofilie width a0d Shedength thereof.
nost effigientl efl] ect. the incgi 1 i ght_ of, Q
based on © Tegﬁ"@ﬁ%’& ot afitPwR {1 %ﬁfé{a){tg%iegggr?:}ygl iy fustatled at

Onl ' ' . .o s
ol uf B of 55 SctaRito folshe S oGl 5ol Bt sefhos o it
15er tiehadf 08 baseLon @B Ioapinidhe) SidR6n éfAhd¥:SME 9L @ | ens

unit. Although a supporting plate 32 i S pushed

" agai nst t Qelysindédens bodyat és showh in FEG 166} bbioalpludalitynof less bodies 1
figure, _the supporting plate 32 may be om tted. 20 In

¢ he T3 e S At treverfive isestionyl e Eeper 2 ptovide g fgps upih dlthough a

I i - anls | [ [ .
oSV o B et R 1 iod o« 3 BBy g s i,
31. t@@ﬁﬁ,ﬂﬁ,@ég@ﬁkﬂ,@éﬁﬁp@dy 1 is nounted at a sl ope

of 35 relative to the casing 31, It reflects the

20nci dent  Ini o tetrofefiBetive ahit ef fiotindn G, .6 g};tthdlaﬁs Bl 1, 1 (or lens

l ens body 1 is nounted at a slope of 1 relative to

t he ugis)iarrgseparatelyomanntedsin ithe, longiwdinaladiret@msorbthel gasing 31. Since the
h O.nost effjciently.

fl incid li f . J )
Suc ﬁf%ﬁtt ﬁ’@% Ffﬂ?'é? ¥ Ié%‘l%%é i ﬁltppé) of éﬁir? gfiyeyto shsneasiag 3l oit geflects the
1e[ i o . . th f | ect. it o
o Bttt Ao Hos, BrbORA: b B LEEBERTR iRty B it ot 15
| engeihtiielts thel élsih@BErz@_ 3 Yestif @Eelrk@ﬁnrggns%gy ReLALoW dhd H&idteﬁqjght of

casing 31. By lamnating the le
26 20° most efficiently. Such a retroreflective unit is suitably applied to a comer section of

a1oad. -
In the retroreflective unit as shown in FIG: 6 (c), a plurality of lens bodies 1 (or
lens units) is laterally Jaminated and held within the casing 31. By laminating the lens

bodies in such a way, the absolute amount of retroreflective light increases. In the figure,
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bodies in such a way, the absol ute anount of
retroreflective light increases. In the figure, 16

the installation angle of the lons bodies 1 relative

to the casing 31 is set at 35, but each |[|ens body may

be installed at a different angle. It is also possible

to lam nate the lens body in the vertical direction
. to the paper cific design exanples are shown in

Tablﬂéﬁ jpstal aﬂon\hng&ﬂféh@lhns bogised reditiviedmthe casiigii ie setaf 35, but each

é%g%s of whi ¢ch aﬁlh reduci ng angles in the vertical
d| r Sty BRE bp ingtalledhaten diersntanalec Hds sleqipessible ' duminate the lens

iz directi on are 0.065, 0.129, O0.258,
tbggﬁg‘qﬁ E%f 3 Eh&l?al’ffhe val ues of Rl, R2, R3,
and T areg T B 1
1.50 0.6 O 3580 ognlzc S%Ee s*ﬁﬁ%%ﬁ%ﬁ %o‘ﬁtﬁlgﬁgé‘p&pes of lens

&i r dotioof ARQﬁ’u?ﬁdst Wh&htthwreﬂ@ﬁﬁg siiales 64 FRGlitRAl &:eéudiq are 0.3°,
tyeAPt 0.6 BeB aB" e CtypeC e C

[ Tathés, B?yaﬁim;@dmﬁlgmglﬁsm R E)rxzﬁ&tﬁ(}k:eeuoﬁla;éﬁﬁﬁm,m 129°, 0.258°,

113 6? 664‘&2 11.36 At type T=5.40
gﬂﬂdﬁz‘i—f@fﬁs&ﬂ ggl the values BE, %B@Tm@hq@mﬁblﬂ

Rl 6.10 R2=11.90 Ctype C type C type T=4.57 15 As

one exanpl e of the visual guide sign (delineator) in
bqgmg] above | ens bodies are conbi ned, conparative

cal Ul atirons were nmade for the conventional products

10

15

gduction 1.5° 0.6° 0.258° 0.129° 0.065°
in the horizontal
direction
Reduction
in the vertical direction
1.5° Atype Al type
0.6° Btype | B’type B” type
0.3° C type Ctype | C’type
[Table 3]
| R3=430 [ R3=1074 | R3=2500 [ R3=5001 | R3=9932
R1=6.64
R2=11.36 Atype Al type
T=5.40
R1=6.19
R2=11.81 B type B’ type B type
T=5.43
R1=6.10
R2=11.90 - Ciype C’ type C” type
T=4.57

As one example of the visual guide sign (delineator) in which the above lens

bodies are combined, comparative calculations were made for the conventional products
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17 regarding the performance (i.e., corneal |ighting
intensity) using A type (3 pieces), A type (1

piece), B type (2 pieces), B" type (2 pieces), Ctype

(8 pieces), and C'(2 pieces). As shown in Table 4, a
slim high-performance visual guide sign (delineator)
having a performance gain ratio of 10.1 tines at a

di stance of 100 m 13.5 tinmes at a distance of 5 200

m 2g¢gepling the pedormancdi (Ge.acnrpeabligiing intpnsit9) ity Avypea pheces), A’

di st anc of _400m hi gh_as onventional products is
avaityRed BIECE[)T%BMPG?%P BOFWE e‘@@fﬁéﬁ?e (B micessdiang (2 pieces).

or odtBoR i B Al Bk ?%ﬂ%‘%% (§03kn bblpdurbHving o
5 éﬁf%ﬂﬁ?ﬁé 2%(3%13&0 SF %)%f?ﬁnférsleast% dé%ﬂ]ouc éfgfdggfﬁ 151&)18@3% a distance of

30 280 %) 2 i2rhses 289 Aistinée §308 .96 dBires’at 4 Qistihee 4f 400X high as
400 m1.29 x 10- 6.57 x 10- 19.59 times 10 FIG 7 is

a vicenvegtional proditets iFev@ilbls howi ng anot her enbodi nent. In
this enbodi nent, the shape of the side surface 4 and
the rear surface 7 differs fromthat of the previous
ﬂ? ietgt 15 The rear surface 7 projects backwards
QP cylindrical shape when viewed fromthe
S|de, but it is linear when viewed fromthe top.
I nst, lde surface 4 laterally projects.to

have urved sifieripEranee{f omesidighti Perforagics gain
a slibst antial |y (uiran vi develogedd Cosvaationebl d f ofr(a)/ (b)

i nj ¢cti on noldi/mgedubida) | ens baogsedagdr di ng tjo anot her
embods nent as SiEABxX 10T FI G 5. | T8 sildfect i on |mufdfines

20 egompnent cdmplizsHEE? novabl 6 apgkalo®nol ds 217 eselnes?,

a f I %0iEl al Noi06 2@~ and UPHeIZane>T OWET TEf(Rs fhlsdS
(notoaRaW - BY GdS{(Fg T Nese | kgl gRDT dS, 3 {3 s
for 2! RREE:: :U-s_cu' T VVI '1%2‘ 7 stenm ST 3 mes
:ogjr "}h@}gm; re—ad, ]‘?29“ &bt al ol Eﬁwxam 18 m*@ @ubu@%n
Ifoi nt betvveen the front surface 6 and the side surface
4 of the lens body 1, an intersection point between
the front surface 6 and the side surface 5, and an

FIG 7 is a view similar to FIG. 5 showing another embodiment. In this

embodiment, the shape of the side surface 4 and the rear surface 7 differs from that of
the previous embodiment.

15 The rear surface 7 projects backwards to have a cylindrical shape when viewed
from the side, but it is linear when viewed from the top. Instead, the side surface 4
laterally projects to have & curved surface (R4 = 2500 - 24000 mm).

FIG. 8 is a substantially plan view of a metal mold for injection molding the
lens body according to another embodiment as shown in FIG. 5. The injection molding

20  equipment comprises movable metal molds 21 and 22, a fixed metal mold 23, and upper
and lower metal molds (not shown). By closing these metal molds, a cavity for molding
is prepared in which molten resin is injected.

In this molding equipment, by bringing the parting lire of the metal mold {0 an
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I ntersection point between the rear surface 7 and the

side surface 5, the parting line is renoved fromthe

side surface 4 and the rear surface, and the

i ntersection point between 5 the side surface 4 and

the rear surface 7 which nost affects the

retroreflective function. Lt particular, when the

parting fine comes to the intersection point between

t he infeasectios poiftchebwapn drecfrant surfacab 2udithf aide sfacad ofitigllens body 1,
between t he, side surface, 4 and the rear surf

condfdBieEECon Rt IFepn e et had ﬂa&sSi éwcha'S and an

t hi f t | S ct oin t

t e TarpigBAgh B! horion 1 rert LT B B8 o895 MEach S R Shtng tine 5
adv 3gi66ved ol théulae $uficd Al thdobhudoe, bd theinRASHIR ik Between
obtain a | ens I C exc s in dinensio

&C C Wil suffthe :f md&'dc Rt sakfate0} whidB mbarrafie@s fheR@rdréfcvedanction.
surface 5 which does not contribute to the

r et Mo perfticwler, imden (e yerting rsocomies o theriptersestiod poinfE bSween the side
a side view,show ng_angt her enbodi nent, of the

" ot 1SBFepiAcat g ges Aptface 7mn@tng1$ Oetwserhe tide fustaps hmd theyearsurface

1, B e . b 5, B i, e

F' GlintBreechitn péththefwiieh Q{eesiqa%ﬁltféc\éﬁ aHe e éeaill Fdt &l q:)irﬁléﬂfm advance

| ens bodies 1 is vertically lam nate egra

Hoor reithin theamgiay @iold 2Apes isoposkibléetot bitaih & fensl oy ]vlbjclﬁféﬁccls in
housed within the casing 31. A transparent protective
pl atdimapiontlgicpmanyi Ferifizeontalonold 78 hrfesmingithe side surface 5 which

i nj %g%ﬁlﬁc‘)‘%n nol di ngmq_g rr@_@t1 f or Vgig}i’ﬁg the Iens uni t
11 v
br i ngi ng H&?gﬁé‘é‘s} Bl &%wﬂigﬁg]&ﬁgfom Surp&ﬂcfgééemmgi@m it

i ntersection” "poin t ween
t he |GOR BW sﬁﬁﬁﬁ:tﬁllﬁﬁ)lah Reew 6ftthe Wbl nold &2Gniedtion moldmg the lens
i ntersection point between the rear surface 7 and t
15i déodyiadcamlingio andiler pmbodimentlas stowndn Fie Anlneahis fammﬂacﬁve unit, a
| ocation which affects the retroref|ectjve function as

des GHYTRIER ohlsas bodigs) Jds Ferticallylamimated, integrally fq;mﬁré Hoa m@r ghape fo

{1 et R L Kot SR A, Ay BB BERY pe 2
rallgggﬁ g&g &InARsk un19ssi ng bars 41 are provided

e crossing. Studs 50 are provided near

linmit |ipfetidRmoldideeqiipmeht fhinaolaing 3i% 1o vdirls cérhpiessltwo metal
at sections near the center of the road. FIG 12 |s a

29 armaliedl el By brisging heeparting lingtod thesometahemolkds teign tagsection

it Botwom e iEart Supe ) 1he 5108 spiace, o oL e a5 Yt and an
f h

0 s PRI P RS 1P e BEE Y B 0 SjaR S B Bl tine 15

eav esmevkd i Eldcdiitn ShlcR AL AOMP fttbreBE ciivh Bunt @t A3 Yesedibed above.

and a transparent |ens box 55 secured to I?]ﬁwi | ower

surface OFIG hejseoplesvied of aaod wiltiethe Hovrgdctivebit aecotdiey to the
| ens box 55 is a plurality of lens units (6 pieces)
3pi a pesertsineantion isrepitlied agahe studadiie resdscrasses alrailioed crossing and

fornmed by. Il ani nat forlen bodi nd a fron
sur f%@gng Tl are I;ro\gxded 11l'1I front of the croés?nsé %tu& 90 are pmv1dted near limit

lines 42 in front of the crossing bars 41 and at sections near the center of the road.

—

FIG. 12 is a plan view showing the inner structure of the studs and FIG. 13 is a

cross-sectional view of the studs shown in FIG. 12, The studs 50 comprise a casing 51
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of adjacent lens units 11 is arranged to be alternated
based on the axis line in the front and back

direction. Specifically, an angle of +35 is forned

between the front surface of three (3) lens units 11
anong six (6) lens units 11 and the axis line in the

front and back direction, while an angle of -35 is

formed between the front surface of three (3) 10

r evemade of) albmbsinudie cat, kllegsudtiohE2 poovided dmtheicasing$1 fmicbatapted to
and back direction. In this manner, it is possible to

r et Mercarbpdded in Fe roas icasn 63 (fougied Dyrastending s f thenggeing 1), and a

e e e S TS o S sl
h : j . i

o At e RAEAC0R b 13 R B BT O eafl oir 6.

¥ 14. Thigchesta st MERForkmRd b lanf¥AHp kdir RuO¥dHED A 2ront sarface
center divider and the |ike, wherein the | ens box 55

housif adja¢chielehemsts Ubiid frabded o berkéradtbdbhsedon ti:laxfsrimo tin the front
and rear sides. FIGS. 16 and 17 are plan views show ng

t he 2né heok diyeetivs: Sneeifienlly Meangle 98 $35°ds omet] begween thagor awiface of

Centr? B b pe i Res2 d73e0s ol Hom e s e i 5 ront nd buck

proyg.dad., W r . Y oMer A8 éo

t he _eave‘sa’w}” %F%QP\K%E{ g Z%t ?%ng, f\%geglr é‘?ﬁeég wgn% lrl)ci'x ?fgéme )
100U SkgnihfRnk 8636 19hd fhe Adis life in tirSiodt AfihabindigR68, SPaCE.

The enbodinent as shown in FIG 17 is an alteration of

t he enbodhrtkistmaaser, isispossitilatoFtierdfct thia tackient lighefrbendarge range
box 55 for hougsing the lens units 11 is installed in

eaclbyspremeithe disefono derdiseant kptoniedl sections. 25 FIG
L DR BV R e s o
o P B UnboliiEal SATIHNS s d ol se BB flow e B ThCH i in FIG

I5he 14T esbddigént iefop bxdniphs wbeids] @ onebi A ided andhe liR€ Fwherein
enbodinent. FIG 20 is a front elevation view of the

st udbe lggs bom GhhonsingrhGenunitg 1 isdustatiedon bath Frontand redesides.

vi ew of t st.uds .as, sho in Fl 19. In this

enbodi mentlCS 1%t BdnEhAeR VisHs sBeying dhe, funet sguqtye of the studs
| en b B0 |y t ' 0

| Sr SRl o byl ARRBIAE 1t BB el e topey o
| ensediidt obfheichvek OF tHB GasitfplaSik pRfvided Wwith adib M8 RRSARE IoRver space
section of the front surtface serving as the incident

Zur fodidle eabes intontmabeseétions, whereired lene bbk &5 ifof Aonsing ¢hedfns units 11 is
refractjve index. Although specific fornms of
embdentaled inceagh spAfe present i nvention have been

A 2R T

uni t 1 . C : . X o )

mr)] Iu s %vg]? gln]ht%h Yéé, ati%{r'%:?gﬁlh ?rﬁls $b895 6 Hoh BEAHE Tons LBitP R is installed in
gach space in both the front and rear sections.

25 FIG 18 is a longitudinal cross-sectional view of the studs according to another
emtbodiment. In this embodiment, the lens unit 11 is formed by laminating two (2) lens
bodies 1.

FIG. 19 is a plan view showing the inner structure of the studs according to

another embodiment. FIG 20 is a front elevation view of the studs as shown in FIG 19
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on the highway and the studs, it is to be noted that

the present invention is not limted to 10 the

enbodi ments descri bed above. For exanple, the present

i nvention can be widely applied to the nenbers such

as signs for marine salvage which are required to be
visible froma long distance. | NDUSTRI AL

APPLI CABI LI TY 15 Aretrorefl ective functi on nenber
accendiFHg 21ds nhsadepries of thei studs ras ishbowc anFEE 118 In this embodiment, a
refl ective perfornmance (properties) of at a |on

di s EaBEErCRioIEs bAS Doustignite lqus it 14 gninsiaHyd i i gping 61 of 2

a cube corner type retroreflective, function nenber, .,

whi GHSE Do SPRRL FIARS (0798 58 AR e GCeTROIPS (o 55 s formed
ret gy 86y |Gl ) (N P

ot PSS R BTG obe el PR P B mcident surce
8V el iR Uhtolridics Bk ifluehde@E tdidQive iilek.] on nenber is
installed in an extrenely limted area such as a

depr essedAlenih specific farmpucl cntediments dffthe piestat $nvefitiomechave been
it is possible to fully exhibit the retroref|ective

f undescebed mhoviehby, fost eramples ianplyingethe cretraiellpqtive t fupetion member

fungtjon er..accor di t,0 the, .present inventio )
ar o GRFGIRTIGPAYF P Q108 V5L oid8 igh IdeLegifeLIo b phpied on the guardral
retr fil- [ i:Ci j j ' is ..
o+ BRRBRI U o8R8l L5k ol ey BOERBRIS M i o
10NC @iePéhaRabnisSici€fed aBdveY Foidexaplel the Prdsbntdavetio® b be widely
battery is not required, this is also advantageous in
cosapplizd tiha mestbers such as signadfioeihhmigtsalyesefwiricht srorequizettie be visible
made of a flat plate-shaped transparent body,

chaf@@ &g digangs. t hat the front surface is an i nconing

and outgoing surface, the rear surface is a
refl ective surface, and at | east one surface of both

Si dwﬁ@gim QCA%II?H’ ective surface, wherein the
front surtace prg]'ects orward to have a cylindrical
1shape wheA ra&eesflebiivarfuicion fiethberaicbriingtortb@present n@eRion can attain

projects backwards to have a cylindrical shape when
s ee feflectivh perforndnge(propertiphieof abe lape dlistases more thamt) fimes (300 - 400

R R T N —
5 OB o SRR Sy WG B Rt

f ungfsicen pekb&s. according to clainl or claim 2,
wherein at | east one surface of both side surfaces of

20he r et r olnghis emannarcever thoagh ths retroreffebtbetfunatios urefaberis installed in
and the rear surface projects backwards in a bow shape :
§@§r$urface,

or @BAEERFEL Ymitefoarep SuRh ave daprrsted sectign Af & avgséraihpe o
1 03§ Bssibfo #lI) BxhifR e Selicefiive Hutiof” OV! ded with a

Further, studs using the retroreflective function member according to the

present invention are highly visible from a long distance, and the retroreflective
25 efficiency is high in comparison with studs in which conventional reflectors are
incorporated. Since a driving source such as a solar battery is not required, this is also

advantageous in cost,
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. characterized in that a pluralit

16 convex aspheric surface of which the curvature
radius differs when seen fromthe side and the top.
4. The retroreflective functi on nenber according to
claim 3, wherein the center of the curvature radius
of the front surface coincides wth or is situated at
the rear of the <center of the curvature radius of the
rear surface at the center |ine when seen from 20 the
si dd-lams The retroreflective function member according

to ¢l aim 3, erei.n the cepter of th curvature
| o rire O Eiletiph mepbsmise; Sl iet Pl sbies druspaseat bods,

of thegy ] e, angd an _extension,of. the
refl ec‘fta%g%g‘!k e %%aﬂ%?ém“i ”%@5% mfcplgmgtewg OP@B%émFﬁ’etha rear
retror Qitae ts & RAkMIVE lshiite TRIIOS NeRCER" GHA L0bdth d%ﬁlgaces is a

€.
through 5, wherein if the 25 curvature radi us of t

far ont wfledtive @uifsre,Rvhandin thestea shrifdespidjeisSiotheard Bel hivees cylindrical
curvature radius of the rear surface is R2 when seen
f r om t $hapeswvlien seen Srom e sjdeRad thexes sutfaceTirejects backwards to have a

retroref) ective fupction nenber according to clains 1
throug‘i’yﬁ’g&r‘ﬁkéﬂﬁ? qu$een QM Bk AWEs of t he

ret rr ' j r is.such that an angl

LB BRI IR RRRE b A, At cn
di r ect gypBcadickht R bdrfage gad SEAHSHs bidGided §€(51£‘Eﬁa or an
of the curvature radius of the front surface Is wt ”;])c

B0 wheinvarsehow shapa Wika sewi feben th8topThe retrorefl ective

functi on nmenber according to claim3, wherein an angle

(02)3- Bearasemtlegtive Wactiopmrsder dgordingdmelaiort orlolaim @awhercin at least

cur va oo stichog 8o it iobibGs g U P et moen B oot suface
L . : . _

Phe® o1t Q0 ubbPpEfeRh Bolard f PR HAS B Retorward in an

t he t ojverS: bokghap€ wher &deh Gk e topl e tré® RufREDBMg provided with a
according to clainms 1 through 8, wherein the wdth of

Ihe r eenvesuaspharis snifece ofewhich the utviteret ragius diffatsonlientsadd from the
the size of the front 10 surface. 10. The
r et r or 899 WE{N&ABPf unct i on menber according to claim 9,

wherei ' whi,ch, does not, contrjbute to
ret _r4é_r & ﬁé}g%‘?lgﬁ??%?% El'%‘_rgtg“\?i P ew%ﬂr%g:gﬂgfl@ﬂn : b\?rflerem ?h.e center of the
posi ti Qidide rédius! R Mht sdrdace 'eoiigﬁég?ﬁiﬁf é:eigtsit%?edbﬂ? e rear of the

retroreflective

f unct i aater dfthrentvatos: radiaoofithe geat orrfacabtthe teritdd i@ Gihed Geen from
is vertically lamnated with the front and side
2ur f aclbesige-i gned to provide a lens unit. 12. The

tr ﬁé g X gﬁﬁé%#ﬂ%‘?%@%@ﬂ%&%@?? gcc%x%in%' tg Icfnan:n::lL %,’ W}\ll\éfr]eeu; te]::erl:enter of the

curvature radius of the rear surface is between the central axis of the incoming

sutface and an extension of the reflective side surface when seen from the top.
6. The retroreflective function member according to claims 1 through 5, wherein if the
26 curvature Tadius of the front surface is R1 when seen from the side and the curvature
radius of the rear surface is R2 when seen from the side, 1.5 < R2/R1 < 2.5,
7. The retroreflective function metnber according to claims 1 through 5, wherein the
thickness of the retroreflective function member is such that an angle (81) between
the incoming light from the horizontal direction and the line passing through the
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menbers are selected to have different retroreflective
characteristics. 13. The retroreflective unit
according to claim11l, wherein the lens unit is
integrally 20 fornmed. 14. The retroreflective unit
according to claim 11, wherein a plurality of |ens
units is housed in a casing. 15. The retroreflective
unit according to claim 14, wherein the angle of the
front uief eicthe cugvatug radiusrof thedfront aurface isewithiy 38hehdnesesn from the
units relative to the incomng light is caused to 25
di fferS®¥6. The retroreflective unit according to
cla%m :

! B o HOEAE 0, SO n R SRR S A S )

exPos agltviddn bMe @oHinkfting an 34 HOBE real Surface in the width direction with the

5 center of a cutvature radius of the rear surface and an axis line passing through the
center of a curvature radius of the rear surface is 0.01° < 82 < 1.0° when seen from
the top.

9. The retroreflective function member according to claims 1 through 8, wherein the
width of the rear surface when seen from the top is about half the size of the front

10 surface.

10. The retroreflective function member according to claim 9, wherein a side surface
which does not contribute fo retroreflection is provided with a notch for positiom'né
ot locking.

11, A retroreflective unit characterized in that a plurality of retroreflective function

15 members according to claims 1 through 10 is vertically laminated with the front and
side surfaces aligned to provide a lens unit.

12, The retroreflective unit according to claim 11, wherein the retroreflective function
members are selected to have different retroreflective characteristics.

13. The retroreflective unit according to claim 11, wherein the lens unit is integrally

20 formed. '

14, The retroreflective unit according to claim 11, wherein a plurality of lens units is
housed in a casing.

15. The refroreflective mnit according to claim 14, whetein the angle of the front surface
of adjacent lens units among the lens units relative to the incoming Jight is caused to

% differ )

16. The retroreflective unit according to claim 14, wherein a case body is provided to

protect a leg section embedded in a road and Iens units exposed to the earth’s

surface.



