" Description Retroreflecting functional menber and

retroreflecting unit FIELD OF I NVENTION 5 The present

“invention relates to a retroreflective function:nenber.
whi ch causes  the incomng light to reflect toward- a

| i'ght source, and a retroreflective unit in which the
retroreflective function nenbers are | am nated. Mre
particularly, the presentpﬁﬁﬁ?ﬁbhon is directed to,
devi ces such as delineators of a guardrail on a

* hi ghway Refriovéffectifis GiifctiofftmehBer 48 i@foreAbia@amihi ch
are required to be visibly confirned both at |ong and

“short 10 di st ances. BACKGROUND OF. THE | NVENTI ON There

is a mcro-glass sphere. type. retroreflective function
@%DQE&N%W coi ner type retroreflective

functl\o\ﬁhnenber in a reeiroreflectl e function ‘menber

15 Knowhi§ BESest Yoy *Hﬁf‘e"tPnaé%Qfs ecdiye ﬁé‘tﬂ‘t@? életf%lt?éwhlch causes
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WebBrdefd 1vehﬁ1!t19tldH %IEIPSCIQ lafe &Je% cP%YY?hthMIeeﬁnt inveﬂtioﬁ

retrore ective Ity, retl ective

O Qlire&iet fradevieds uak as ﬂelﬁieﬁtolrQSoM g:mdﬁﬂ ol 4 ﬁgﬁwﬁ? silds, signs used
| ayer cont ai ni ng glass beads sem -enbedded i n _
por marineysatvage whiclr mﬁlrecptlredetosiieeﬁt;rblmccydﬂrﬁiedmm at long and short

- surface of a 20 transparent resin plate in which glass.
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bdisigscesr e enbedded is provided with an adhesive |ayer
(refer to Non-Patent Docunent 1). Conventi onal '
technol ogy is also known in which a lateral surface of

, t %ucnléén{lkﬁﬁﬁig@iﬁm ?e:‘pactr]?v’ebnergrr:m and

non- sl i Phehistd mhi&s- gfﬁs?gﬁﬁeré %@E’%@&Eﬂ%ﬁ 'fﬁrmtroﬁ)meré\ﬁe aﬁd a ctlbe '

Anot her- conventi on t.echnology 1s a known

acogh@sgpesphiereticdtive fudtition rhddeber &f & ik ofR cliveifniclién member.

hi gher the nearer the center, is used to correct the - .
spher i déhowmlfer paeviding, thEhmr(E@-gldsm sphtreniypg tetrereflective . funcnon; 7'

*contribution rate to retroreflection (refer to Patent
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BEYREAre sachneiney whictsby &fash Aeails aenBvred with grashiraiha @amt w1th the

B8 RO Rl B Sb S ﬁbtlﬁve SRR R B ohich one

Riupleet (fv ®afd [’ Y Prdén Wik 05 ?C&%dtacinmg glass beads

provided wth a cube“corner .type r ror

ek giiRfibcddddefre thet Paifialag8i, d20£ Yomdttive)shedt Uit WRich @R diHface of a
i nproved version of the cube corner type -

: 'rtmnspme!itlreﬂn iplate fnuvalich @inss Beaus areembaided éyprovidad ‘with an adheswe '

technology i s known in which incident rays are

r '@W&E&rlte NoadPafspt Document 1)

Conventional technology is also known in- which a lateral surface of the

_ reﬂectrve sheet disclosed in the Non~Pate11t Document 1 is provrded w1th a refractlve'

- element and non-shp parttcles (refer to Patent Document 1)

Another conventlonal technology is also known in wh1ch a glass sphere in
which the refractive index is hrgher the nearer the center, is used {0 correct the spherical
aberratlons thereby helghtenmg the contrlbutlon rate to retroreﬂectron (refer to Patent
Document 2). '

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



" a triangul ar pyramidal type reflective surface

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

anot her conventional technol-ogy is known in which a

device is fixed to a guard rail nenmber and adapted to

fall down when comng in contact with a 10 vehicle
b&gtion reameltsy i gervsdiiom tévbnalogn imfvhidhethe fsiiefade ofea protective film

roreflective surface (refer to Patent Docunent 5).

ﬁ%‘ﬁlllp&@ BREIOPSOPIfRPAtE lﬁ]prqna@@iswmg cuba gameyf type retroreflective element

| a (i ssued on Septenber20, 1985
bbﬁ%&%ﬁ%@%@%@% [Patent Docunent 1] Japanese’
Unexam

oo o e Yol SN RLO0: i copds iR e Rgive function
Pritibea tbfentibadl Qéﬂhn%gy rﬁe%% v%d]thv?Ei%F %ﬁdelﬂ?? IH@t%%{)}:&tﬂtacte:d by

Pat ent Publ i cation No. tent curre

33 tﬂeﬁgﬂarpbyﬁﬁn@il %B%ﬂ%&lﬂéﬂ D R g three ‘surfaces which
Publication No. Hel 8-234006 (234006/1996) in [0003]

- mmmsglt Rt pﬁgesa@efemdlmm)o@mbmtt@r nati onal ' '
Application No. W98-18028 [ Patent Docunent 5]

Japan es@ﬂbﬁ@ﬁm m@hw&pemnnpuail techmolagy isiknown in which a device is

: oﬁ - 146729 . As, %ach e of reflective perfor mance
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RO BRI B AdADERSY to ftaﬂélowrﬁe‘l‘fh@c@qﬂtdég in contact with a
MR R b R

Ipat Ddclifieh@$)l ective brightness of a capsul e lens
type refl ectlve sheet i's about 300. cd/ 1 me and

- the refNegtPatént WdcghieRE P kes B8 - A0 & GONBYo %lass (133ued on

ismlens type) reflective sheet is about 9 0 c
éjnptemﬂtemrl%ﬁthyemkumﬁmkstbt@,ttlve sheet is the best -
reflectlve mat eri al anong the current products. In the
convent[Pateal Decemsat ddyJaptﬁ@CS@aU@QXmlae higatent Publication No.. Hei

(A0S LRSS S35 o b s 8 Bty

" 71 GBBCA AR A MEEld PN uRREr bl PRt o

efobp@7sney is defined as the ratio of reflected |ight
rays which are considered to have returned within a

- shear ([Batsptl Boanmnit B] @vgériptioh of. JapiieedUnbarhingd @@t Publication
-~ direction am)ﬁ%éOS the incident |ight rays. As shown ;

iV Het8434066

IS usu

@ﬁég"%éﬁllﬂlﬂﬂi’ﬂ/e[@(}ﬂﬁx of a resi. n layer '
IS necessary to have

| ar ger ﬁ@%}tﬁgqq%nt ‘F\Hé??f‘teﬁlﬁﬁaltmlcé‘#oq Ne. W@é’lsrislog@er

to bea t as the | R
Ay LR 3&.5 a%%8§easvﬁ%xeamlﬁ$ Bfipic  Pajfcation No.
2002-146729 o |

As to each typg'of reﬂective performance of the conven_tional techﬁdlogy, the

3 reflective brightness of the enclosed lens type (bead resin embedded type) reﬂet_:tive

| sheet is about 100 ed/ 1 Xm2 ‘the reflective brightness of a capsule lens type reﬂectivé
sheet is about 300 cd / 1 xm?, and the reflective bnghtness of the cube corner type
(pnsm lens typc) reflective sheet i is about 900 cd / 1 xm? The prism lens type reflective
sheet is the best reflective material among the current producis.

In the conventional tec_:hnology, to calculate the retroreflective efficiency of the



ghass of which the refractive index is 2.2 is used,

since 2.2 /1.5 = 1.467, it becones the 10 sane as
-the glass bead consisting of glass with a | ow

refraction index in the air. As shown in the

Non- Pat ent Docunent, a focus position of the glass

bead of .which the refractive index is 1.5 can conduct _

t brecloset rlensetlybe eeflesiivansheet, ef iefroieflnctive dtate dimgragiofighd Eweclosed lens
reflective surface to a position where it is 1.38

- t higsTelsciienghest i HhowRewi EHhe??d [R)thist despréptinga dhe |matroreflective

ST A S e BT SR P bt o e

o ReBBEE i PR GRS Bk P ¢ 25, gifetion amons

iﬁlegﬁ&é{éﬂ{l%h{ﬁy&bri hg the reflective surface to a

position wiere' it is about 1.38 times as long as the -

‘bead''s AbenavePhHEFIS. QB)SinOH%@%éﬁ%étiﬁé’iﬁdé:@@ﬁhSré@ﬁ%%éttQs("usuélly about

varies with the incident height angle of 20 lig an

- ahg) @ iv micatsanyetothavd hiarge nefeactiot inder tiginathst dfelshesiadayer to cause a
shown in FIG 22. Narre:Ey the focus position does not

cBlasigecag Joragt hs thedens; Fer examrlenevendn ghe casagvhere ghe high refraction
0,. but.the_focus position npv '

bet Q. and :
: féfﬂ%%efnd’vmﬂl%trﬁéathe IRASKIS R g eechRgre 22 Iibrd 4Thiirbecomes the
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e
o ect1 88 Yokl DSRI AR, 1 SHERSELE B LA bead of

cwhidh tthe Refrdtdive Gidex isi DBtcawi dolidigdd the eételRelledioh Ghbst efficiently by
angl.e. between 0 and 30 retroreflects as shown in the

rigingnge thee cifleetives safase dicag menitioh whdr&iR2s 1.38 times as long as the =

retroreflectance of the glass bead = cross-sectional o
ahcaisrhste Gopefnle fgad. dn this conpretiosrin casrgplethefglase bead of which th

crpss:sectional area of th | ass bead 3 tR2 x sin302 L
FRRBIRIRSR e e T R FBER D Bk dheshey! purtagh i reflective
2Ruifee. Then, non-uniformty of the gtass beadin

particle dianeter affects the 5 reflective _
ef fici gnaMis thihnef, 98 erlcfosed Ik By RORABANR sheet is provided to bring the
retroreflection, it is necessary to adapt a .

rreflé@ivei soefabe Itonat positidro aubsrepiisistdbont 0f38eambs hedang As the bead’s
the particle dianeter. Accordingly, it 1is desirable )
theamispiigee Gk Hosyeweryithenficus positiom datiesawith dhe ineddeah heighidangle of

‘been well sorted within the

th ?eads which haye | e
| (an wpelagistarive pihe raipb ot e @las Byad) as shown gFIG. 22, Namely, the

O A et B B Al Ben

AP, BurhETRAEpoSI R, kit ShP o EERTE AL g s mor
than 30°. As a result, the outgoing direction of the reflected light deviates greatly from
the incident direction of the incident 'Iight -anci 1o ré_tfdreﬂection is conducted.

~ When a calculation is made on condition that only iight with an incident height
angle between 0° aﬁ_d 30° retroreflects as shown in the retroreflective state diagram of

FIG. 22, -

rctrdrcﬂectanoc of the glass bead = cross-sec_tibnal area corfcspondjng'to the

incident angle of 30° / cross-sectional area of the glass bead '



_Then; an area of t he gl ass bead of the reflective

sheet per - unit area affects the reflective
ef ficiency. Assum ng 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 nR2 / (2 x 1. 38R)2 =0.4. It
is therefore considered that t ek ef $inB0%/ weR’ef f i ci ency

is further reduced by about 40% The above results are

surrmarlzed as follows: O. 25 x=022 x 0.4 = 0.022 It is
to _ be that_.an extrene | ow reflective

eﬁfﬁleﬁq 3 esff‘f’ea%%n%é?bm ot lal ned. 11 the
ot ot LRI 0 SR, 5 i PR e e e

: Bgéggecfrdﬂ%fgﬁelhg)g th %Ede?fté P&a%ﬁ@f g&fy Sﬂzg:?l‘dh gltt 1sg§k%e?]sary to adapt

Phir&ABcliPO Sl YOS focak P@ﬁﬁbﬂ/ 8f &deB®kad M @b ?Hﬁlc%%%lctcr Accordingly, it
judging fromthe value of the retroreflective

bis disiratels shat Theepattidie dinaretsrof tthpbeadeid @eibianeariithe beddaswhich havc :
an excellent retroreflective efficiency in that the -

. | hedndeell sentes] wlthmrﬂm EmitsraffiOec 1D mn sreewsedelfevgver, it is considered

10.

imted, but in pecific ran 25 20 % of the
i Hﬁtﬂﬁ therfeflegiiyg @fﬁi%%qcas ieradgedd g'?cmt A2t dlug dy e Rp-upifgrmity of the

R Rl PRS0 kB e e

formdagitaesd rail in a highway, all of the
retroreflective light of 1.5 does not enter the eyes

- of a driyef anka SIthy gRsPBELd dEE e&ectiFé GhecRBer Snifarea affects the

vi ew showi ng the spread of light reflecting iroma
r sdfleotiedf ¢fificiency. Absamingrthatathy ébdat Histaane is=1.88R Z4d itle glass beads are

- view explaining to what extent the retroreflective

15

| filld by amidepkmolding tievasea wtie pé the glprsbend, 0( i reflective phast per unit

, fv%%%s( B 47 5 HOE e St i Btrelsy comudistt i iliiive eftcency

efﬁﬁh{”gw %g&t%@t ance fromthe driver's eyes to

ere rore 1'sa0 m the. vertical distance from

| _t he 5 hepdhiblesufls beGuiesib@Bs Rlola0.95 k\E22 $08)%L8.022

is 50 cm - and the distance between the driver's eyes

20

2

| Bt i6totse fiofedtittand xadnel ybereflectire fisidricp of atrout £.209\e bbtained.
on condition that the position of the driver's eyes, - -
t he healf the géfiectivn dfficiency ef tbe efitlessddens type peBeitite dhoet is about

“the same vertical surface. The angle (an observation

afdl %; ltﬂépwmr%@aamwéﬂc@vwé@mm einihe capyule {eap typg reflective
0 hip b to
o bl 3% P P B RRSR R R Rk R bt 20 %,

t 6 f both .
Cipbbhe TR IRSafl ot Bhe BuBNERAR SIS, 07T 0L DOIT
ring of TR &M cdtncs BPeiefidtiivt Foet Bds 4Pdx@NEht(Btoref Wi efficiency

this, the ‘angle of Tight directed fromthe reflector
t pdatthe heidini ggle for eytasredlotibn ek renie] P lifudied A én Wipdtific range,

the fornula:

20 % of the incident l1ght rctroreﬂccts w1th1n the scope of +1.5°.
However assummg that the cube corner type reﬂectlve sheet is used as a v1sua1‘

: gulde 31gn (a delineator) for a guard ra11 in a highway, all of the retroreflective llght of

" +1.5° does not enter the eycs ofa driver, but only a part thereof.

FIG 23 is a view showmg the spread of light reflecting from a retroreflector
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15 6/ (2x3. 14x50) x3600 =6.80 =3.4 This is shown in FIG -
-24 (c) as the region of :the circular reflector. The

upper triangle of the upper and |ower triangles _

becones a section where the |ight directed toward the

driver's eyes is reflected. Of course, the l'ight rays

with the observation angle of 0.716 anong the |ight. -

20wealysvakiitlt and EIG 2dds v aidwexpaiging o ethabextert the retroreflective hght

reflected fromthis section finally becone the

emtesg thevdsivier g leyesaiherein f2)ds atplas ‘élyWs(béffS # Nide igw;@nd (@ds a view

i-s 40 y. from t he | e The area ratio of '

R SOER %ﬁb\/\q@ ?"é‘?"%\tdﬂr\‘?%thrb%ao (% resppelyelp In hesecfigures, he distance
se_can. be fou as, foII

(Rl 36 vl sy B TS Fur i or 8 R S e distapge from he

{ t
qf?eaé]]%bhtt I ?hé:gﬁ?&é of Iﬂfe 8{%’1&% dl? g ec{ QS chft E{pﬁ tﬁé dtig?a%c? Ibetween the

I"I"'ght® rays ion € Posi

QhiveR§ eflsiiy 6 rcrrﬁ(?;%fﬁﬁ- 33&@)" %He?éin b Wes@pBbh 2C4iech b éﬁﬂdmon that the

rays is very inportant. "Nanely, it is conSidered that _
tpaeitiog tof ek titieats syespthefrad light, ane thy epofdiiconalard grovided on the

- value obtained by nmultiplying the retroreflective

efmi vericalsupface.he ratio of light reflected in 5 the.
direction of: the driver's eyes. Al though the distance

bet vveeﬂhﬂ?@g]&r(??/ ebsesvatipmeangled betwreen ther driver §eyes angethe geflector is

{qjo@gg Lff{‘ lfhaI Eﬁ‘fﬁé @Ps %ﬁg‘?é 2%1qbgay%g%ta Illﬁgﬁd e\éﬁ% ﬁhrgctlon of the
E’e v r k éﬁ £0.58SA AR el 98 18 suc}t E}gf gé’rg%‘?%th' ér}es width

|ve properties o even e cone
te¥R& 4tehd Bk yssrtﬁm&ffetﬁ& tOMY (il 626.714"us BB ln 3X TGS &4 (a) and (b).
retroreflective properties in the present
GVitle this tthaesde ofiglhit hidrectee flvanthe reflecadrltewiuduke dﬁtc&fsl a¥ks is found
provided with nore excellent retroreflective
e agrerdanes with thesfpmnplag SpeC| fically, a delineator of

: [ d
boove 85 AR S0 A Sl e 8 Y
Ty 62 LA e o upper angl
Bf&i}! ek M érttnéﬁgl&)qg%ﬁﬁﬁg ¥ sa&ldn%ﬁ L thd Fighe \GirsLtad ﬁoward the

gui de “si gn el | neat depresse portfon at t

dﬁﬁéﬂ’e}féﬁldﬂaﬂe@&ardrall To nmeet such requirenents,
various conpanies are trying to develop a thin. vi sual

~ gui de €fgoursdethe dight tayp with thieiobkervationcanigle @6 tammmg the light

refl ective nmenber is; ‘15 |ncor orated. However, as far
therpbseration anglescofiiEt, 1-5heaflectsd drase e seasige figally become

B eaﬁtctfv'e iy i ol %@tsf%ataﬁ?sﬂeﬁ ofptigho ¥ %g@%‘* from the

}-%10 f‘o‘? C;['ﬂe ar%;gpatlg] of tfr)’co &aﬁk@qgﬁg‘re oa g&kss ar@? B e cittfat Ieeﬂector in

| '_ thls case can be found as follows:

25

6.8°/360° = 0.0189

thrc the area ;atid_ 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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hiughway, it.is required for the deli neator to be

‘upgraded so that it has a performance of nore than 10

times regarding the reflective properties at a |ong

- distance. 20 The ultimte cause of deficiency in -
~ performance at a long distance is that the reflective
‘section s ex-tremsly small in area. The area of- the

r 819 dEctigr of i disier s reyesn lthoyple theodistence baseeetethedeiveds eyes and

R YD SR

i S: he ¢ , in the .  wh th _ :
Bt T afhel> BB B0, sl o Bl PelGroipgoom or

- daRkRSSAhtAR thé 9&r&&ﬂéc'ﬁ$c% el df ?V%HQHé caQ? gg%l:f% type reflective

only allowed for the thickness o e Vi sua

silgat Swhichathad t thed 0@gosh OdxcBll Qit € SdtrdrONELide t Rad;.si :
and about 100 nmfor the width. Tn this ngﬁﬁgr, ahns' (ﬁ@ _present

. atirowwsstdneesar ea of the reflective section can be

defined as follows: 1.2 x 9.0 =10.8 enR Accordingly,
t he ar e@nbteowss banduta Iefledtivea mat@il t providaé| imthatarre excellent

6_As a result, the retroreflective brightness beconmes

i Wgaf%eevwmaﬂa%m rgquitedh Specdfi¢aliys ¥ Felineator ohawhich the diameter is

the . Pa nment. -5 can be mad vai | abl e.  SUVMARYOF o

TR ERbrecR BBy el A a6 p o i for @ guardral
- - _ i excell . .

PP Byl 0% o TomBRA AP y RIS 0 10k cape of oo guarcral during

i wightadrivesl, 1iNishcB@EAr9 Wb HRAFEHE YEdhaPSuidd (&éifne?torc)éon a depressed

guardrail on a hi ghway and which has aﬁgférfor man

gairtion sitthocaftermfthe guaadnail. 10 tines, at a |'ong di stance
(e.g., 300 - 400 m, as high as a cube coner type o _
ref [ ectTo/mectsficht regpirementa svarines kompases are trying to develop a thin

T N
t-he. ' i on t flecti tion

AN A T
rsbiflein s@éh AGfaid (b6t the FrifePAnhdtCel 'a{‘_ %1” the Qfegﬂéag&dtigoc()); rﬁgahf_:ad or he

which. the front surface i's an 1 ncident and " out
S'earf ampagd WesdeBdt 100t aGO0i 8 aheh®f Ineisi fﬁﬁnrﬁa!r'rtfoaﬁ‘@acllqopted on the
e

2,

provided with alum num deposition and the like, 't
igevayaitds regwised Surrtheadadineatoe td baupgradddaoahat jahsk @performance of
15 surface of both side surfaces is a flat- -

- | east. on
MRATP Lhap @él%%?rrﬁg%é{ng-m?eﬁeﬂwiweww@ﬁat 8 lgngatissance.

projects forward to have a cylindrical shape (i.e., . |
the.sh;rg'g “?‘H\’A‘%ﬁi Wcaoq'c%% CY & psrfoqmagee @i Jongpiistangs de that the
S Tps ] |l east: o I face the rear .. - B}
P Sehigs BR ity ST G SHE 67 ofhne BLER seption of the
icObe EGRe0Rpe HoBRtor W iBh §héw sk SbWeSthe |olialdPai holigr

to obtai 'ngg retr o_roerf'l ective funct iﬁon een%ﬁ‘@g?fﬁajgeé\ﬂj%ﬁgﬂned as
fialbowsetst dref 10210 w&8mr@per ti es nore than 10 times as

hi gh as the conventional . products at a |ong distance :
@rj,)@ga the dgmlqﬁqr is 100 mm. On the contrary, in the case where the visual guide sign

(delineator) is installed at the depressed portion of the guardrail, about 20 mm is only

allowed for the _thick'nesé 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.

6



A vvorkl ng pr|n0| pIe of the retroreflectlve functlon
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menmber with the above structure will row be -
descri bed. First, as shown in FIG1 (a) whichis a

“si-de view of - whi ch the internediate part is omtted,

the vertical retroreflection is conducted in such a 25
manner that |light incident on the front surface 6 of a
|85 3 resylly thg seizoretleciivg rightaesrbpicotties inshfftedenb onld omlfy tsech a structure
ref acti.o efl ects on reflective surface of the

%G 17 g’@ég nhJogpEey bsansde ayadable enitted from

' the front surface 6 of the | ens body as reflected

light. Inthts case, if the reflective surface is

- S&UNBVIAR f ion of the incident |ight,
lﬂ‘ﬁ#ﬂ ANPIO AN

for exan‘p e curvature radius of the front

surfacqt Gg |t§er5fbré/ 'aﬁV‘Gﬁjc&r SMpieh ?re%btgtemvénn ch\ﬁ&r Gn exccllent

radi us of the rear surface 7 | Vi ewe

- sicttereflactiveRAerhbdrl at a 18wrice abhick Bgn b@fdsﬁ&[&&‘ﬂu h'nﬁﬁbw space such as

retroreflecting in the incident direction. By changing _
tthat foaa guardfail gepa highiwaytdnd whiok haf a pafforaiaats gaihestio of more than

V;g in the vertical direction is narrowed or

gpata mgt%@ncet(ﬁe - 380 - A00im)k a5 higdhasaf cube wedientype reflective
ht .is 5

hefich YRR q%%t%ﬁavgp e o eV i alappdcs.
i ght () Dokl 5&&&%&&@“ 1 oiporth, b LS ivention, &

val ue) . I nCl dent “angl es o

- GewgRenetive f@ﬁt@lohrtﬁeﬂlb&rﬁomﬁﬂshg 5 ?Qt ﬁfggs‘?ﬂﬁ&f ﬁmﬁlsgarteﬁgbody made

medi um di f f er dependi ng on the di ff rence I n

rof faceytit iresin and digsxlikees Bnprobidle@hint Whish itke FBAt dur@bS is an 1n01deut and.

i nci dent at -the same incident height, and the :
(OB RO é‘éffaqei et rean sunface daira. safletbve sailfse pimamgésmth aluminum
Taking this. i n&(o consi deration, a reducing angle of 10
tdﬁ%(’sll? dythe, Jike.rfhe peperend; lower ﬁnrfa@et ar@rﬂataerfwerﬂnd at least one

G, &f‘t“ét{%%#f%‘%aal% o el sHERI i e ticHin b gt sorace

S A SO R L o

‘cut} when pee Bomlthy sitle and st Bst oflsurtade OF tHef rcﬁzslfrfag% and both side
(H) is below 1.5, the extent (spread) of light flux

emrfadaezsw)cweﬁapcoem Invgist bow shigge. vertical direction
beconmes too large. If R2 / R is approximately 2.0,

" the | Yfith isysrusture.nié i ppssitle éel obtagha retoreflectiverfuiain member

di.t ctlontlsﬂreduced to, the fu Iest extent. On the
l?ﬂsyf rpictlggiive pjopfitios Jorre thars 10 timescas high asfthe teenventional

_ hfog[}& fdtstznﬁe jﬂ'ﬁ)@t%f' light in the vertical

|reC|on comes ooI Wien taking this into

consi dﬁr%ﬂkﬁ{g pﬁ&lﬁl@%tﬂer&cmat#v 4] reg?rkonetn?)eeg %h ttHa above

reducing 20 angle in the vertic

- steacsure twill inewl B¢ descaibed. tFigkt, Sdsaihe@n(id FI6, 5Qa)|"'@vhlcﬁ"1s a side view of |
- =1.71. To nmake the reducing angle in the Vvertical

which dhe mtﬂrmteelawrpacﬂis omitted, tleveztiad kettoreficerign @ nadn&ed in such a
(300 - 400 m, = 1.95. Particularly, when taking

~ Tpapyer Ehas ﬂlghtdpglﬁgtﬁ(g@sthe anott swsfage bofig lehisdiosdy @ess straight through the

l<:onl§,d1|erat 1.5 <H <25 8
ens body aftcr Ie actlon reflects on a reflective surface of the rear surface 7 of the lens

body, and is emitted from thc front surface 6 of the lens body as reflected light. In 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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Tabl e 1: Desi gn study data for a vertical reducing -

angle mMWmO WNMmMmMmMm'0OW- mto ~- toor Lo MW
WV r mOVwu) ? WWNQO7 Cd WO 04 WWLLS mmN
Oa NWO Il NMCocf NmNMOto W ! 221 2 mCO
0O000O0O0O0O0O0O0DO0O0O0O0OO00O0 towW fO~ IgMO0 COV
rant OLLIJmVNrniIflJrn MWOVW Vo>mbm _
NeUQvatpng madiug of tl@ neamyulfané ¥ is\RR] vmv@ddmm e pidedadd RZ ) Rl = 2.0,

O00ON,. 1111 I 111 111.. :
#Mf@ﬂmt?d kghlf reggorpecting in thﬁnmpwexat wwgm}Bwlwnmng tw value of
g@ﬁﬁ trwl\kllggtec{\hﬁt\{rq\q ngf%;l ﬂgechog%nangqji Ww1dened '

\c'?.’{d}ws Qw}e\fya%\ﬁ)fn € (/év%n&mu (i, € Fﬂnﬂ)q{f:%bﬂdw@ %ﬁh%}e light is

@nc\ﬂﬁ%to%g@%%th%guﬂvélen Sf\%ﬁ d%dé%ﬂwéﬁha gpgargfa)l Vggﬁti% idex has

MuTin@rmedidte Yalwe)s Incide@ Mes @ hhd\iditGRRbILS Bhﬁ&bﬂ&dﬁ mumh light
0 nlwth\lxlvé ml oec)) m N W oggsm 0 OI%WN WO N T and the ligh

\witiNred @)mponbht©to HE dvidinm\Miffer\depending oﬁdthﬂldlffWeﬁbe D th N:fractlve
MNV mC mONWMOo WmOMST mIt "mNr MION
@@P’@@W rwcmgm thip fisb Light incident atthe sqlingidero height, and g reflected

llght on the rear surftace Sso 8:anges Taking this into consideration, a reducmg angle of .
the light flux in the vertical _cl_lrectlon has been calculated usmg the acrylic resin (n =
1.49) (refer to Table 1). o

Now, the relatlonslnp between the radius Rl of curvature of the front surface 6
and the radlus R2 of curvature of the rear surface 7 is1.5<R2/ Rl < 2 5, preferably 1.7
<R2/R1 <20. If R2 /R1 (H1) is below 1.5, the extent (spread) of 11ght flux of the
reﬂected light in the vemcal dlrectlon becomes too large ER2 / R1 is approxmlately
2.0, the hght flux of the reﬂected hght in the vertical direction is reduced to the fullest
“extent. On the contrary, if R2 / R1 is above 2. S, the extent of the light flux of the
reﬂected light in the vertlcal d1re-ct10n becomes too large. 7

When taking this mto consxderauon as shown in Table 1, to make the reducmg
angle in the vertical d1rect1011 1.5° which is su1tab1e for a short distance (25 50 m), H1

= 1.71. To make the reducing angle in the vertical dlrectlon 0.3° which is suitable for a

~ long distance (300 - 400 m), H1 = 1.95. Particularly, when taking very short distaﬁces

and very long distances into consideration, 1.5 < H1 < 2.5.
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: g@f&e When v1ewed from the top be situated between the central axis of the mC1dent

llght and an exteusmn of the reﬂect-lve side Surface With this structure, there is a point -

‘that retroreﬂects 100% on the reﬂected surface of the rear surface

It is also desirable that the thickness- of the retroreﬂectlve functton member

When V1ewed from the SldC be prov1ded in such a manner - that an angle (61) between the

" --11101dent hght from the horlzontal dlrecuon and the line passmg through the center of

curvature radlus of the front surface 1s w1th1n 30° When the thickness of the

| _ retroreflective ,funcuon member is larger than the above, the extent of the light flux of

25

~ the reflected light in the Vertif:al:dire'ction becomes large to increase the dead wood.

- As shown‘in FIG 1 (b), an angle (02) between a line connecting the end section
of the rear surface of the retrorefiective function member in the w1dth direction viewed
from the top with the center of the radius of curvature of the rear surface and an axis

line passing through the center of the radius of curvature of the rear surface is 0.01° < 6

2< 1.0°, preferably 0.02° < 82 < 0.5°. 'When the value of 02 is smaller _than 0.01°,

10



As shown in FIG 1(b), the retrorefl ection in the

. horizontal direction is provided in such a manner:

that the light incident on the front- surface 6 of the

- lens body goes stralght t hrough t-he I.ens body after

refraction, reflects on the reflected surface of the
rear surface 7 of the lens body, then reflects on the

- sthdelightirfivac én 4he hoxdzomdaledirdctionl iS rédued tthe uwahnand as a result, the

10

15

20

25

~surface 6 of the lens body as reflected light. In this

ceeslecteq flighhdoagi nos metuignto B driyer’s viexy geless Has arvgruelong distance of
bet ween the rear surface 7 and the side surface
ﬁQﬂ PsmOKol the contesydli B vag of Py inbreet Hia la@ 8 ﬂl‘@nléghf flux in

e dBFe il wg éﬁ% 350 Srisd s B pndipod e he

: dfedﬁélﬁgl; Eﬁnélﬁ% ﬁfe ?11 hﬁ&l(i}{m '1[§°t cléﬁosruﬁtﬁﬂgtfglj 3 %hort distance (20

Irec IS re or w dene causl! ng

cesy 8, g =t ¥ f‘/@'“@ 50f TyHnRd ﬂl’é%tﬁfcughﬁgfer iffie Edﬂ’zfoﬁ&?dnecuon '

when “Vviewed fromthe 'side to coincid or to be ,
sO.06advaithds sdifablerfeps 1@g, disthieceq800 e10®Mm)! bR = 0.06% 11%/36f 0.02°.

- curvature of the rear surface on the center |ine when S
vpastidar when taliingghel mducmglasgle;fosmrb skeort distancteand:weey long distance

a@%)le of the incident in the front surface which
congiderstion) Ge1°. <ﬁ3$b ther it is desirable that

t h f th t dius R3.of the rear. - . |
surt accbitheh a feRpaciterity %{lﬁ@%ﬂ%@ ogP%’ PSSR BEEion comprises a

tﬁ s ﬁﬁ@%&ﬁﬁmfaﬁ&?tﬁﬂg? 'p'ﬂﬁ'hﬂt?r ﬁ%c@%?ﬁu?%members in the

ensi on ere I've SI e sur ace

swrgeaq WiRctid @@ the fPor? QYufthce hAd@khd GHE %ﬁﬁﬁéeeﬂl% ed Off¥®ase of the

on the reflected surface of the rear surface i.s

- dlasinatieni laydy) thet oot sunface becomaskntiéulith@ series of shapes formed by
retroreflective function nmenber - 20 when vi ewed from
- t3xaallyl autingea gplewintHed i n such a manner that an angle.
- (01) be Weeﬂ:at he i pci dent ﬁfgeht from the horizont al

ting, daminaged; Zefgr

di recti cixg oﬁlgﬁlqm anemhers, haging dlfferent

Ak el e o r"f?wgfe‘fﬁéelfce“s%aéﬁ% ¢ ol idond i usea fo

k gh?rdfléft&ldea t9§¥)ﬂ§shﬂ€' (f dasc F&R tﬁétvfsmllnsrf at'a®ng distance of

ux o |gt|nthevet|ca
d300ect00an ibgighn@svih@r ge to increase the dead wood. 25
As shown in FIG 1. (b), an angle-(02) between a line
connectEveg théneghethe ChEMchwtwodn theactremflectiveffnoaionf member and a
retroreflective function nenber.in the width direction :
Webigleichangesiniageordanee withtheranping pEthegrhicie theeafficigneyt of the unit

curyature of the rear .surface .and an a

| HEPTOYPY AT OPERUEE GRdfHeas r G S aitadogi fpryasy of the

N r q@ﬁ O 01 <0 2<1.0, preferably
3£6§Q§c g%gh%#%$ en 'he value of 02 is snualler than
0.01, 10 the light flux in the horizontal direction
is reduced too nuch.-and as a result, the reflected

| BRIRF DESCREHTION OFTHE DRAWINGS' ' s view unless it
is avery long distance of 400 mor nore. On the

cont r arShe dbove¢ hed othen ebpﬁtsp&aiusesl axigevanthges of .thk ptebent invention
_?ht flux in

I become more apparent from the followmg description when taken in con;unctlon
thh the accompanying drawmgs.

 FIG 1 (2) is a plan view explaining the retroreflective condition of a

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

11
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the horizontal direction.is wdened too mich-to - -

i ncrease.the deadwood. To nake the 5 reducing angle in-

the horizontal direction 1.5 which i's suitable for a-

short distance (20 - 50 n), 02 =1.5 x 1/3 = 0.5 To

nmake the reducing angle in the horizontal direction

0.06 which is suitable for a |ong distance (300 - 400

rekplagiing-the reggeortlagtie eomdition piithe pefrar¢fiaetize vnihen t aki ng

t he redu0|ng angl e for very short dlstance and very

| ong di Hbgh 852 PPSpEstivg N éﬁ“ﬂ@ff afgtewellestip funchon Hlelll@f a‘-l@rdmg to
a retroreflective unit according to the

F;H%grgﬁetn't IYGRY% on conprises a lens unit formed by
| am naP’IﬁgS @1)1% éf’glﬂé 'vfe)év (I‘ﬂf tgé il éffef 1‘?&%}5&% @&%Ef%cordmg to the

menbers rn [ rec

Sﬁiésfeﬁtcﬁwéﬂ%nt 'FIG.S Bdﬁ’) 91&‘ Faf plak v'i‘é\h gﬁecﬁc rbfloleAs&ivel fuh&%on member
["am nation | ayer, e front surface becones lenticular

(a@c@ein @6 tefpraapaserdtivnied FG. 3 #)iieh planGiéw bfghother embodiment;

colum). 15 By selecting lamnated retroreflective

functi ¢iGHerbeés 52 Ipanspengivei Vicer efitthe retromflettivec nifein which . the

properties, for exanple, by increasing the nunber of

 [refrereilesdive @me@ mwber%awégagdpéh%m@m inventdonyye dqnpipated;

E?s?;ﬁﬁéﬁ rove t 5#‘@@%' |t at a | on eﬂb&f}lgppnt, FIG
i kit o e
5 ) féﬂa%ﬁgaﬂbfthetrlgﬁlb\égﬂ&llte the efficiency of the unit

tseif i npr oves because opti mum conditions can be

-at t ai NgUGE.06 (@Y (§faré pran views of elid Atlorsffeclivi Qhit @ which the lens
“menbers.. BRI EF 'DESCRI PTI ON OF THE DRAW NGS 25 The .

Aodige arericagpdretedpbj ects, features and advant ages of
the present: invention w.l| becone nore apparent from

the foFf@viifg Vé?é&?élfm’éﬁrlt% KIGive ShOvERE ﬁnqtherc?@mqslﬁe@qton

| z\': te\t/]v teg-gqi%? ngq%%ﬁg?? %ﬂé‘}g\g af%‘etgt Hgﬁ% f%‘rfﬂb“‘FP igp moldmg the

erb%f Eéc%f&ﬂéé’ @ %\a'tﬂfr ?@)‘68&1%&%& o%‘in BIG

i nvention an IS a SI VI ew 1 expl ai ni ng -

the refI@ah haRleiWey Sk laﬁmh&felﬁﬂaﬁlrﬁ&h o (RS k@S fl¥@ive unit; -

unit; FIG2 is a perspective view of a retroreflective
funct | BIG riidinib er substentiadiyrngad viewt diea preed emdld ifowviajectiom molding the
FIG3 (a) is a side view of the retroreflecti-ve
ﬂqm@pdbwmmto@@ ramhgdwntaﬁeshownpn &&% i nvention,

FIG 3 Ian vi ew of 't trore ective

functl %F& i & Plangdr .arfgail ‘i,@ 5.@5&&%@%@% pgfprding to the

FI (%e%ug }sa 11ed§ HI ew of anot her enbodi nent;
pf ”ﬁ 2 é’lps et VE%i ew of the retroreflectlve

ounit i ?I(Y}hl'fﬂ 4 Bﬁm view showing the inner structure of the stud which is one

cmbodlmc;nt of the retroreflective unit according to the present mventlon;
_FIG. 13. is a longitudinal sectional view of the stud as shown in FIG 12;
FIG. 14 is a plan view showing th_é inner structure of the stud according to
another embodiment; | |
- FIG15isa longitudinal sectional view of the stud as shown in FIG 14;
4FIG. 16 is a plan ﬁcw showing the inmer structure of the stud according to

another embodiment;
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ret ror_'efl ective function menbers accor di ng -to the

present invention are |lam nated; FIG5(a) is a plan
view of a | ens body according to-another enbodi nent, -
FIG 10 5 (b) is a view as seen fromthe arrow -
direction b of (a), and FIG5 (c) is a view, simlar

to (b), show ng another enbodinent; FIGS. 6 (a) - (c) . 7
are pl afiGvil@vis aoflag veew showingfthe dhner estruchute oithehdtad according to
the lens bodies are incorporated; FIG 7 is a view, : '
sanethes empedimed);5, showi ng anot her embodi ment, 15 FIG 8
is.as tantjally plan view of a nmetal nold for :
i nj ect i B s %dxfea%féﬁlqﬂﬁﬁgctwa&/ ViR of dh gty 2¢hoEiipg o another
en‘b%%i.ngr}t as shown in FIG5; FIG9 is a side view
SHY ﬁla Ié\hot her enbodi nment of the retroreflective

unit;  fEG1dQ ia.SpIQn %iﬁ@ﬁ%ﬁéwﬁlg'éw lh@icg@_gﬁ%hﬁ/i’gagé t(l)lr% dﬂlﬁ% Q%cgr_ding to

nold for 1 njecti'on nolding t n

anotHeeEmBAEIARKAENt as shown in FIG9; 20 FIG 11l is a
pl an view of a road where the retroreflective unit

accor diFIg. 2®istalfeont piessaithe stod @as shown insFIGpPY;i ed as a

stud; FIG 12 i's a plan view showi ng the inner

st r uct Jil&: B istarsédestiend ofiitiestud as shawn ieFadPnent of the
retroreflective unit accarding to the present :
i nvent if8% 43 @& 13 YisWacXplaging di eanvansienlomifrosglasy gphere type

thtg sﬁuq. aiu'shovvn i_r})r FIG12; 25 FIG 14 is a plan view
JROMCAE TR IRB MGt ure of the stud according to
anot hergigrppdi ; 5%:#5 ' ' )i [ y :
vi.ew ofF It he gtﬁ%sﬁ@ho ?ﬂnétﬁ%ga%g;glaw%d%h %Elggég?dak%t between
Vd 1R0dB410\OF B9 chibl anb A kives; higt ure of the stud according

to another enbodinent; 12 FIG 17 i's a plan view : :
show nFIGh24 i{@nisra plan witwiskowingt the relatichshipchetdierga tspread of the

anot her enbodi nent; FIG 18 is a | ongitudi nal sectional
veBeptest light drom g eetepreltnctir sgd reysafdight mcidepboanua devir’s ayes; FIG. 24

FIG 19.is .a pl.an vje how t he inne rycture of. .
i e Bt e a0 Bt Y AR B PR ETC: 2816 T iy gertcally

S g T e B o

a view expl ai ning a conventional mcro-glass sphere
type 10 retroreflective function nenber;
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will now be described with -
reference to the écéompanying drawings. FIG. 2 is a perspective view of a

retroreflective function member ‘according to the present invention. FIG. 3 (a) is a side -

view of the retroreflective flmcti_on member according to the present invention, FIG. 3_

(b). is a plan -viéw of the retroféﬂéctivé function member according to the present
invention, and FIG. 3 (é) isa pian view of another embodiment. |
A retroreflective fuﬁ'ction -m,e"mbér 1 is formed by injection molding the
.transparent acrylic resin an'd‘.is substantially plate—_shapéd, in which the upper surface 2,
the lower surface 3, and right and Ieft side surfaces 4 and 5 are formed flat. The front
surface 6 is the incident (incoming) and _,Outgoing surface, 'the_ rear surface 7 is

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

13
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'§B%r€?"f$ﬂ?ﬁ’1f’|°91 521 e ¢ ders' G Svtfore

Fl G 23 is a view expl ai ni ng an observatl on- angl e due
to displ acement  between a headlight of a vehicle and
a - driver; and FIG 24 (a) is a plan view show ng the
rel ati onshi p. between a spread of the reflected Iight
froma retroreflector and rays of light incident on a

~driver's eyes, FIG24 15 (b)-is a side view of the
- ligpmtdotatisly goream SShown in (a), and FIG 24 (c) is a view

vertically cutting the spread of the reflected l'i ght
f rom t Héherséde of thel retrorsfleetivet fuactinm member pdsinpt particularly limited,
DESCRI PTl1 ON OF THE PREFERRED EMBOD|I MENTS Pr eferred _
&%@&. WigHt is abput Hh- 20 egeribe thigasss Brabapy 32 ndvinBe and the length is
]éb?'% with 20 reference to the acconpanying
B 2 is a perspective view of a -

r et ror %E%Jﬂt \élirfgéérkﬁbfé?%t 8rd tgciﬁ% g c?ﬁn&r?cai sztpﬁ when viewed | '

present 1 nvent a side “view o

- eRd Fhebiae Cén'dvﬁcfﬂéﬁicﬁdrf’a@c nie ctsaﬁg&%kd’égtot Haaehg convex aspheric

present invention, i's a plan view of the

- Iseifacy @fel, escbbwesh&pé)c\hbﬁed Imfdaﬁre pC Asdihognt @ FI® 3 (a), when the

present ‘invention, and FIG 3 (c) is a plan. view of
anohee Tedibo dif rtbatiron Surface b wher Ivmmdvﬁomuthet §ider is R1 and the

menber 1 s formed by injection nolding

-ﬁﬂa’ﬁgﬁar@m‘s ofcthe rqag Strrré%ier? whe Yléw%ﬁgmdh? ﬁlalr: liy/R2, R2 /R1= = H1 it

%si%%ﬂa@ it Tl o PrtBRE 3 bls TR e Egnw‘hs Ratca! o the light
?fu% of %Jrl% cétaL:@hghtTlget‘hJ ‘5(9’8&11 fh%t o%ctﬁ a cei’t§mtd(]: C}!)quﬂtally, in the

ear s
@hmvﬁéim@ Pétﬁjréﬁ&ube f&ﬁﬁi\éﬁ rﬁ'&n@errlefsl l?s%ﬂeag aswgﬁ;ﬁfg%ude sign on a

-and the outside of .the rear surface 7 13 is protected

hyghavayesti 9 iBtenddte te atlew othe trb@ecteet Hghitefrbctht wetrtﬁmﬂecttimnfuncuon
menber 1 is not particularly limted, but the width

ingeratien dtto bo vipwredby atdaiver #iackistence df @5 a60m in j8st-prépartion.

and the length is. 5:The front

“surfac @S@hawa JnéE%% 3f(g} M@tfpﬁfﬁﬁa%gﬂ fynean memperds d@%&f&é in such

he si.de and the rea

S75fhtt BAES ma vt A0S BEshvtet SRlwalpeoF s fraysprtace 7in

- Qﬁe %%dtlz .@gl@&%ﬂs%ﬂﬁe ¥eRYesk { o fRerdaR REODES i@ar isfrface when

curvature radius of the

-S'Weacf?mﬁ (0P A ewestisl i Pabiife Hirdst Ge Renanef ﬂhB Q:urvature radius

curvature radi us of the rear surface 7 when' vi enwed

- R3whthdreassutace & Om KRB/ < RE°.Adthentiontd abaverltheirgason fardhis is to
that 1.7 < H1 < 0. The reason for this is to limt

{indt dirtexient of hglﬁ éluX| offihe reﬂeqﬁd bight indhe b(pmmaé dirpetiggto a certam

in the ver1| i rectign acer% ree
tly% 18? pg‘ﬂl?e@;g is used as _

r d.a v I
ATl R o 5 8 B B 8 B R om e
frétflﬂéﬂ&ﬁvé EH b flefftet Y %o Bé‘@fé(v'e@ ‘Bg tﬁ@iﬁfi’@é} ag‘a Hﬁtaﬁ’l‘ée of 25 400m
vi ewed by river at a distance O min just -
M‘jﬁﬂpprbp&ﬁon. :
| In this 'cd_nnection, when the retrorcﬂective function member 1 is deSigned in
such a manner that 62 is 0.1°, the reflecting light is reduced to within +0.3° in the |
horizontal direqfion around the Iight axis.

The rear surface 7 projects backwards to have a bow shape when viewed from

the top, but as shown in FIG. 3 (c), it may have an inverse bow shape which concaves

14
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 hibe iredlested|

15 As shownin FIG 3 (b), the retroreflectlve functlon
menber is designed in such a manner that an angle

between-a |ine connecting an end section of the rear

surface 7 in the width direction with the center of a
curvature radius R3 of the rear surface when viewed
fromthe top and an axis |line passing through the

clomvand. Even lire this ICosE} theercandinfiace RBavh shhpe whioh pmjebadmckwards

is 0.02 < 02 < 0.5." As nentioned above, the reason for
_twh@v@Wt:@er@lthPmdp the extent of Ilght flux of the

il d | .
Egr t ZiCt ufﬁtslg UREY de%&g@qeﬂ?kékﬁ@ PﬁS P Trél%g'%ltlgg'g@‘;:f‘gllyg fynction mcmbcr
fg%}'g{’lg\fg% tﬁa ﬁfdn bl g?cﬂvugéﬁrrb 3501}1? tqsé%ﬁjt?si'ﬁgzét ﬁ%ee%nﬁc (01: refer to FIG.

‘atJ b dRemE gid;&‘at fight 8 nd ASPE dﬁeagfn%%fth@ fibé Bssing through

nction ne VI ewe river at
dihs tcamerofafic darvatufPRdiis of the MGt sREFAROE titiin 369 Asruet:&ib%d above,

- connection, when the retroreflective function menber 1

| whetethe getmieﬂdscttvs thardvtion meemmter id thidkeDthah shil, the exfest of light flux of
reflectln%llght is reduced to W|th|n03|nthe :
ight indhe verrical dargeitprt beeoes)largedriircreapn éhercb@dwood

surface_7 projects hackwards to have a bow shape
vi ened Hl poﬁnls E{ PRESREGHY® BigYY ¢ ngﬁﬂmtheﬁ empest 1313(1&;)[‘1 this embodlment

TRPERY oEJute iRy SRRHRER 135 ﬁ%lﬁﬁ*?é?éﬂ%ﬁ% sgtigel direction

gﬁ’ %%@oﬁﬁaﬁ Qid@ %?‘fa&%chilﬁéc‘lij ‘ﬁ@@g 1r o b roreﬂectlve

I's desi at t ness o

.tﬂilﬁcﬂi(ﬁlt freirfdlet qudrﬁ:@n tﬁbcwn@rmﬁtemb%a \beetne vsaﬁl\e/etéut E@fBreflective

t he side be provided in such a manner that the angl e
(frictionahembérs whth@ifferet) clasdcteistics iney klsoibd éarhinkieghFurther, the lens
fromthe horizontal ‘direction and the |ine passing

 tupibligpf theeshapmfcsmed oyrlaminating etroreflecsinr dengionmembers 1 may be
front sILI;rface is within 30. As described above, when '

tipEerally

B ect i ve function member is thicker than

. this, the ? ﬁcﬁgﬁ 8% Jl%\g ik aflélﬁ)f)oﬁ& af:écj?&né % Ln?(ﬁﬁ&%njlﬂogﬂﬁent FIG. .

in the VEr I'recti on becone to I ncreas

t18) 3201604 sefl Fonrthb SrrawRBIERGED oF @at) Vzin%VFISi"S’\(\(:)HQ a view similar
anof her enbodiment. In this enbodi nen

ptb Wb pétioksing@inotiedr repibetlinae: M&Mswhﬂiddﬁﬂemmﬁﬂps of thiesfront surface 6

| aminated in the vertical direction wth the front
aindnadiedéncey wher edevedd fomdhe dojhavé projeesn fomward ta haveeaeylindrical
retroreflective . functjon nenber 1 form n% the | ens

UIHARE WACTEG VB fropethe aw'ﬁ T%tcat Birfasr dnis abqut half the wich ¢ mm) of

 RTRAE e g v S, BB BE W a0 o vl fbeve @ conves

SR A Y1 5 G B

: _Vth@%@th &t he riéar%@htc@qqamfhe Gyilih &NEikesnt &uracH FERts possible to

25

FIG 5 (b) is a view as seen fromthe arrow di rection -
trembrefladt, allahel iffcidenblight) frors tiee fromtveusiace bakt is therefore useless to have

extra width and convenient to make the visual guide sign (delincator) slim.

Referring to the 51de surfaces 4 and 5, the side surface 4 contnbutmg to

retroreflection is made ﬂat bitt the side surfacc S5is provxded partly with notch 5a for

casy p051t10n111g in the case where the 1ens body is incorporated in the casing as a unit
‘ : . ¢

or for éasily locking other members.

15



to (b) ‘show .n'g anot her enbodi ment. In this er'Tbodi'rrent,-
~a shape of the front surface 6 -‘is nmade |inear when

viewed fromthe top and projects forward to have a

-cylindrical 20 shape when viewed fromthe side. The

- rear surface 7 i-'s about half the width (15 m) of the

10

15

20

25

front surface 6 when viewed fromthe top and projects

- backwarksthen iththeeenzbodimensyes shiewhén (), ther deatee of tagpenrvature radius

viewed fromthe top and side. In this manner, even_ by

R qf thet frent wdace esingides, pashe sunterdew, Withdhe center of fép fgurvature

i (Rt T frge pbaoHE PR R HESiAe HEveYeints shown in o)
Ao Sindne Shobor A6 B SREHEOSHL he Hp BREEAT  the rearof

[ bxﬁ@xa Otk @Héﬂ%m@%&ﬁg RBY of thlbﬂﬁr %hﬁgces’?”ﬁaﬁl‘ﬁﬁf b$ overlapping

.‘and e si

surface cont ributing t

rtBéh O@xﬁfﬂhee@ém@m 1ihe wRae vidwal, fribtl tHehgids) ﬂelss pésfsﬂﬂ@ t§ widen the
IS provided partly with a notch 5a for easy

peisorelectable incivetthunghainehehaticaltdirecti@ns body is

incorporated in the casing as a unit or for easjly

1 ocki ngFIGShé r(a)rm(ﬁbéh@W aiplaryievhef a remorefectiveiyd weﬁlnlch the lens

o L e S B AT e s
t{;' ngSet a?é1c1eP$)é 6et?c9}r'é et ntfl'xsl 18$\}ggﬁjrfr ?ﬁg]ﬁﬁu 'ém;a%& g Oﬁlo{%)\é Vfgﬁﬂftlve to a

' ?%P%gﬁfﬁﬁla{' find 61 the f%l)ﬁt sRGALe @glf"ﬁr Mo S Ent%éfeh@ deﬁrmmcd by the

ture radius of the front sur ace _
reRactib idlck BE (eesristiod9bnd iR @b YRINNAdMARIdURe [Rath théreof.

- the rear surface 7, nanel'y by overl apping. themon the

center Ih theeretmmﬂeatnewmat dsrsbownhie FiG.orE(a); the lenspody i1k nstalled ét

to widen the retroreflectable incident. angle in the

welanecf BS arelasiveitoa caspg3] and degjgned to ymostwfticigntby eflet thovincident

e Tl B %95%%Sfbod3°§¥ i
Tetror 'Cﬁlygéﬁé P ol R0 48 716, R o4 pEANY ot tens bodis 1

rn%yaid M@irdafeddn RS R ﬁﬁlaéfon' dffiBe ?zfpe} tbeprf){rﬂ@ta I%rﬁnﬁcﬁlthough a
. "The nost efficient angle is erm ned by t

E&[ﬁ}fcﬁﬁﬁg platei 3¢ pustfedtagainkicths stﬂeckmfacm bhtherlads m:odgfl fnhtie figure,

~width and the |ength thereof. In the retroreflective

ke suppertiop plate 3hmay &e emitigd. the | ens body 1 i's
installed at a slp e of 35 relative to.a casin

'and dedd GisdairorsTIRESIe Wt pscShom ly e ﬁéla), taenfomp heqha%iln 1 (or lens

)c%glts?éafr%%yk@‘fe e oﬁle{hfejﬂgglg‘gj %HF togr st C't‘il‘i]‘%gg %1 Since the
G‘Ef&nt 14?1%893( il 15' unled ffa a% 8}3.50?95“ I%fatljv 0% 9&%111531 it reflects the

['am nat e e vertic rection O the pap

REQN¥rE Bl JfeP &dsﬂemcwﬁhy hyav e r8ar 18 til 1§ ShdinBidet #3lope of 15°
I s pushed agai nst the side surface 4 of the |ens body

telative toethé icapimge31. Ahe resufipdretieagleps adbdy B2efieys ¢he incident light of
omtted. 20 In the retroreflective unit as shown in
ROGm®s{ ¢f§101entlhje Sueng rttmjaﬁ@pny;: upit (is)smtab]rysapphed to a corner section of

a road.
 In the retroreflective unit as shown in FIG. 6 (c), a plurality of lens bodies 1 {or
Iens units) is laterally laminated and held within the casing 31. By-iaminating the lens

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

16



10

- diRe@edtioan 1. 5 t etype 0.0 Bt a B t eB" t e
0 i3t ERR el AireRtién e| [Tabl e 3] R37430 R3=1074

-| R1=6.19

R1=6.10

- | T=4.57
15

uni ts) are separ atel y nounted in the Iongltudl nal

direction on the casing 31. Since the front lens body

1is nounted at a slope of 35 relative to the casing
31, it reflects the incident Iight of O nopst

~efficiently, but the rear lens body 1 is nounted at a

slope of 15 relative to the .casing 31. As a result,
tthe instadletion argl® of ghellemSequefzstlsrelahl@e it iecasing Bl dhset @t 395 but each
20 npst efficiently aretroreflectlve ynit

S yyllnsqb F iasial lqsi aat ac hfen& apgle-oly inplso gogsihig to lﬂﬁmtlﬁé the lens
t t t FIG 6

iy 3 Rt Sretiob S Re T, " s unt 13) 1s

| at er alép\ém H 691%}1 ﬁ@ﬂ:&%é gthM i) aﬁlg% ‘ﬁ?wh% égléht tl%es of lens

| am nati'ng Ies 1n such

pRiRds WA @ esoéf ﬁrﬁfch%@frécﬁﬁﬁlg\éﬁgleh mehe' M@ﬂ%ﬁ%cﬂdﬂ"arc 0.3°,
the figure, the installation angle of the lens -

- lnef, ¢5° nd eﬁ@tcdm&ing anglbeinCtas hogzohtal idirestitin At 065°,0U129°, 0.258°,

each .lens body may be installed at a different angl e.

10.6%, andat .58 weosmiadd, end thel ahicn af B11 R2, R%asd Thwzishowm inAable 3. |

vertical direction to the paper. Specific design
exanpl es are shown in Table 2, in which eight types of
| 3] ‘bodies of A- C' types of which the reducing
a[ﬁ‘a? in the vertical direction are 0.3, 0.6, 1.5

~and the reducing angles in the horizontal direction .
are 0.065, 0.129, 0.258 Q and 1.5 were de, and

"t heRediicties of R, R2,| R3.5%ng TO.6F e [shd@dssT n| TABRY 3| 0.065°
[ Tabl e~g] ifitheddouzobhiah| 1.5 0. 6 0. 258 (0. 129 0.[065 in

the hori zont.al diiccsied | on~ Reguction jin the viertical

1%

[R3=2500 R3 -ﬁ)UUl R3= UW‘Atﬁié:?-' 64 R29I1736 Atype A A type
- fypeT=5git RI=6- , Btype | B’type | B” type

- 0.3° : o Ctype - | C'type | C”type

[Table 3]

o R3=430 | R3=1074 | R3=2500 | R3=5001 | R3=9932
R1=6.64 T - |
R2=11.36 Atype _ . A’ type

' R2=11.81 { Btype B’ type | B type
T=5.43 R -

R2=11.90 . | Ctype | Clype | C”iype

~ 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 -

- 17



R2=11.81 B type B type B' type T=5.43 R1=6. 10

- R2=11.90 C type Ctype C' type T=4.57 15 As one

exanpl e of the visual guide sign (delineator) in which

‘__the above | ens bodies are conbi ned, conparative

15

20

{55 SUTTACE ) GrpjFLts bavkuaras, j6F ave a1y g0

cal cul ati ons were made for the conventional products
17 regarding the performance (i.e., corneal lighting -
|rng€éﬁslgtt§9 peomepnee (iypecaraeapilighdny intgnsity) yiing Atype (3 pieces), A’

pi ec

oo, B Ewa(ép?e'zeséesl g@?"(z DICS243 P (4 cplo ] G52 picces)

b oy %@% for gance i 2aly aul 4.3 ol Sebi SBLO0N having <

deobtig e Yoo W 18 hold A3gingd o RO St 309 isance of

OBt ANSE? Qﬁne@%@ﬁ‘cﬁs‘iaﬂlﬂe% 308 m,COW Giftles AP 8 ldid4fed W 4D0kSas high as
avai | abl'e. [Table 4] Performance Corneal [ighting

i gohediiohy)priftuctsol aedipBlegai N~ Qur devel oped

- Conventional (a) / (b) product a product 25 mf8-2 -x |

10 1.65 x 10- 1.71 times 50m 9.21x10 4. 77x10 1.93
times 100 m7.06 x 10 f0O_2 x 10 10.05 tinmes 200 m
dTode 4] 10- 7.38 x 10- 13.50 tinmes 300 m 3.87 x 10
1.82 x 10" 21.24 times 400 m1.29 x 10' 6.57 x 10-

"19.59 tines 10 FIG7 is a viewsinmlar to FIG &

s$hewi ng anot h@erfefmvagt (Codneal llightihg Mtergitpodi MePérforidagice gain.
shape t he Ishde surfasfoped IMDnbaRionsRr Sur @Wg;)
liffers 0| bhducOfa) the prE\bthﬁ%t(q«ﬂbodl ment. " 15 The

(20 near “Qmi%ci}%m’ﬁ”fkan""f?éﬁrfﬁ net ond | 1t G108
<£10¢H¥*p 4 I:f7A)r6;ﬂ @ proj pr‘f<\7 2 e 2 r‘ur;/ {%Flmﬁh
B0m o500 -- ?ﬁﬁ@@lqnﬁ ELG §’38§(bpsubst ant | H-$9timesin
vBemof a rret 3187l @ f or i nj'¢dt820niGdl di ng t h2l.24 times

400m  [129x107 6.57 x 107 19.59 times

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 dif_f_érs frb;n that of
the previous cmbodlmcnt | |

“The rear surface 7 projects backwards to have a cylindrical shape when v1ewed

from the_ s_lde, but it is lmear when viewed from the top. Instead, the side surface 4

Tlaterally projects to have a curved surface (R4 = 2500 - 24000 mm).

FIG. 8 is a substantialiy plan view of a metal mold for. injection molding the

lens 'quy according tb another embodiment as shown in FIG. 5. The injectioi:t molding
~ equipment comprises movable metal molds 21 and 22, a fixed metal mold 23, and upper

- and lowcr metal molds (not shown). By closing these metal molds, a cavity for molding

is prepared in whlch molten resin is injected.

In this molding equlpment by bnngmg the parting line of thc metal mold to an

18
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lens body aCcordlng to anothefrenbodlnent as shown in

FIG 5. The injection nolding 20 equipnént. conprises |
movabl e netal nolds 21 and 22, a fixed netal nold 23,

and upper and | ower netal nol ds (not shown). By

closing these netal nolds, a cavity for nolding is
prepared in which nolten resin is injected. In this
ninkegsectjor goinp efmicen e foprit mgrfng: 6 bad ﬂmrsidcmgrﬂacmé obthetlems body 1,
metal nold to an 18 intersection point between the
f #Tp AteEsERtionc poigt Metveacnethsi lentseirfage @n@fth@ teidel gwrdace 5, and an

gar%age@o@&w’a pieee .%%rler%gu Ritits s “ﬁgn Sirinfopebe pripe lin i

et BhEER é‘dF%H‘éfg"c ¢ L8565 pARh, HRBOEH BB P8 e
4th§§ﬂle sﬂﬁa&:ﬁ fland gi; ek #Jrﬁ Z'irvgltﬁc(:ii ﬁh&rﬁ%'tﬂyroﬁ@iéﬁa}twc function.

between 5 t e rear sur

Vil gdmém;t wieh@ft paithg iR E6the foetk! iMRrdeblitsi g@iﬁt betkeen the side
par |

cul ar, when the parting line cones to t _
i suirfaces ¢ ahd dn: pari sotfabeT, wmemgleiwtstadehe side furfae 4 middhé hear surface

~rear surface 7, an an%l e- between the side surface 4

ahds tcnesideed taustighte changes eadn shateAsdsaen gl thighempodiment, if the
change . each shot. seen in this enbodinent, if the K
| inteErelion YAt PR A@@fﬁ&ﬁl@éﬁr fagret andibe geir pardaces ig dormaden advance

g et 3“0 éﬁn%%e gl e
mengﬂségﬁ(d a%r(h){%{mrlgllg alrﬁ e SUI‘ whi C% gg &= Wthh :

CdHRb fibfudnGitiuge folthe E&[ﬁ)fﬁc@ﬁb@i«‘stpr@ﬂdécﬁwﬁh QvasRe2 t h a
runner 24. FIG 9 is a side view show ng anot her

enbodi MEGt 90£ atsite view showfrgemtoihee embbﬂnnent:bﬂhb&etrsreﬂectwe unit, -
substantially plan view of the netal nold for

iFCedPiinn substantinglytMen viewsof 5 mefdl medd &rdniegtiero molding the lens
t her -enbaodi ne hown in, Fl G ‘
TR Gt TBe R ouditin dboinp s sheys bt Fice Jolbbireuorgfpagive wit,a

\S/pﬁﬁ &alan %]I'l]&l};l @éﬁlﬁi ?ﬁdve%rlslgél}ﬁrg{aﬁ'liﬁ%e fgg%q}lg Doy egl ﬁ%nnglv?]n shapc to

Cﬁ%%é e 13113 urfit 11,308 ﬁ@ﬁs%ﬂtwﬂﬁﬁﬂ%%lﬁg 30! ﬁttﬁnﬁ)%ren@foctjcctlge plate 32

-provided ahead of the Iens unit 117 Injection

dg piopidedtahéal ofthe o gnit k. | ens unit 11 conprises two
‘nmetal 20 nolds 21 and 22.. By bringing the parting . -
'| | ne oflnjepiésremoisting cquirenttfor molding thedenstinitrill qooiptises two metal

tween the front surface 6 and the side surface 4 of .

tIH‘éId$ éhsnfmz By bringinethe nafﬁr@r ]é%f'c‘t’ﬁ @ﬁseplapm mgkisvigert intersection

nei v s Ve tfsa%ﬁs:ea%l‘%@i F e 4 peleff poit M and an
1%{39&%1{ ]gtﬁ { YawhdDE C%{rg Strta %%HQE‘Q s Q¥ Baced Cénelﬂi%ﬂtiﬁg line is_ :

an vi a roa e retroreflectirvé

%ﬁ@{réh ﬂi‘&nta%ézlﬁi%n vaﬁclpﬁfe%@snhe kR chbe fubc@dtPls d%gcrﬁ)%d above.
the studs. The road crosses a railroad crossing and

cr ossi IRIGhHr & Agdlag K Rwpo Dy tadddvidie fHeavtrorefledtive unit according to the - |
crossing. St ugls 50. are provided near limt |ines 42 _
i pesenio imventiort Irﬁeamﬂmdsasnglebsiués Afhearvdd atrossex hi milward eanssing and
the center.of the road.
crossing bars 41 are provided i in front of the crossmg Studs 50 are pr0v1ded near limit
Jines 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 s_howﬁ in FIG. 12. The studs 50 comprisé a casing 51
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FI G 12 is a pl an view ShOWI ng the I nner structure of
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the studs and FIG-13 is a cross-sectional view of the
studs .shown in FIG 12. The studs 50 conprise a casing
51 19 made of alum numdie cast, a |leg section 52

- provided on the casing 51 ‘and adapted to be enbedded

in the road, eaves 53 forned by extending part of the 7
onadenef aimtlinamddia casty abegpsacton 5P grvideixorbtheasing 6d and adapted to

‘the | ower surface of the eaves 53 via a shim .Housed

viter inbeddedh in th@sm%xeases 6% fermpadubabxtending prisied thncasing 81, and a
pi eces ast e rrber 56. 5 Each lens unit

HROPRAT %#?Péi%fﬂ SaHTFEh ‘P‘{'S?IrS“Fféﬁ“sOfb‘tliﬁ RS P32 ghim. Housed
iR el b st E m%’l‘ﬁﬁ“@ HiFeR) Yin SRR ember 56.

~and ba cﬂl leﬁ? Ghit Ei‘ 1sff§Bﬁ€él Bt &?Alh%m&afﬂ flﬁgé @oc?%l %."E_ﬂ 4 ﬁont surface

fornmed between t ront ace

Wiglfacdnt 18R0R6ks 31 s 6@Angdc@NS b RtbMatbd tAS $ﬂ1ﬁleaalﬁsslu!té #he front
in the front and back direction, while an angle of

-aR8 back dievctienl Spetifiesity, ahanfle ofl :35Uis faptedtetwivhake (i3t surfacc of
10 renmaining lens units 11 and the axis line in the

fthren (3)dens unais K1 dimong sixo(6) ldng unhs &1 muhﬂne IaXIS|Il.:IlCIIB the front and back
pQSSIb|e to retroreflect the incident ght froma

difegfion, yrigle arb;ﬁﬂelﬁaquﬁ#g lﬁtfénﬁ‘?dr belesn tbt frome sudpeecehthree (3)

é?ft”l%’l&iﬁ%'#%% P AL o) BB o g il ibehort ' "'

. enbodi R ﬁ@ﬂuﬂ% ¥ %]pésélﬁlf oiéfﬁﬁe?%&?ﬁ}e ng&gém‘ﬁﬁﬁt"ﬁ% atlgf"ge range

studs -as s

%@H&L@goﬂhe\dtreaﬂmczﬂﬂ@e fggéﬂeﬁﬂeﬁls wdigerr. and the |ike,

erein the-lens box housing the | ens units 11 is
I-nst al F&G Bhisboplanfviewmtshawiher tharinsdir descrufe @theilsﬁuhrubcordmg to
17 are plan views showi ng the inner structure of the '

- gnether cm@@n@ntr&gthéGalﬁots Wectrosesrﬁs@mmwpw afrihe $tuds as shown in FIG.

of Fl e cent er ection t he
ﬁgb @%ﬂ Sropidrea 56%@119‘& PHRV SR e Vl.d%awgt dike, wherein

'. S e C I 0 ns, V\*‘I %}Qﬁ]ﬁtﬁ@@ﬁ%ﬁé@ ﬂf S E‘E&fllga\éﬁ %U gﬂtﬁ O ttaﬂ Iqaé F]lges

units i‘"ﬂGS Si6 iaRgtey hﬁdglaﬁ ﬁ@ﬂ%‘ sEORDE: t chﬁn g%trgﬂ:'gﬂgrﬁf the studs

as shown in FIG17 is an alteration o

ascordingwn dAndthict Gmbbdinvéer Bi thet figbdansntbex Fi& T6)rthe lower. center.
housing the lens units 11 is installed in ‘each space

isertiontoh theheavés afithe aaming Shis previdedmith a2ib 57 @ digideshalower space

| ong| ‘tudi nal cross-sectional view of the studs.

&I&‘Eﬁ’?ﬁ;mﬁ% e Seations, whergiai ardeas box 35tiRr Bowsingotie lens units 11 is

ns upit 11 is formed by |am nating two (2) |ens
gqllgg EFE?cfg is a pl an vi ew showi ng t he i'nner

Srbodi *ﬁ,@ eﬂxbe{h%?eBBE%‘s a r on 2?7 eva’%Il AR ot t‘hetehntlebOdim'a']Jt s

“enbodi ment . |
 ShoSiABIG 16\\hérBinthE1d boass for housing the lens units 11 is installed in

1on view or .

each space in both the front and rear sections.
'FIG. 18 is a longitudinal cross-sectional view of the studs according to anothet_'

embodiment. In this embodiment, the lens unit 11 is formed by laminating two (2) lens

bodies 1.

FIG. 19 is a plan view showing thc. 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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and FIG 21 is a side view of the St-uds as shown in

FIG 19. In this enbodinent, a transparent |ens
box.55 housing the lens units 11 is installed in the .
casing 51 of a frustumof a cone shape nade of

al um num di e cast. The |lens box 55 is forned

substantially fan-shaped and a section of the front

satrdf BER Xeisvd side agewt loé thastudens skowd ac F1G519.Snnmatkeembodiment, a
flat to reduce the influence of refractive index.
Aratspught kepedioki > housing te lenboditsrd htis indtaliddeinpthe seaning 51 of a

“ipvention have been described above by, for exanple

a%ﬁaﬂ Ynnef & HOnE sshapy stade af] %lémﬂrumtdl%waﬁe%érlens box 55 is formed
sual _gui de .si

(B REToS hape s eitBa o Fae it Guesonyine b apident surface
hll %Hﬁ%ﬁa?{bdre&t?c% iRl 'men' tqf!rgfn{c?lag fndg%t ed that t h_e

present I nvVen S no 0 the enbodi nents

descr i beghdaavecifie rfoﬁﬂ‘saﬁplelﬁbochﬂﬁn@rcﬁslﬁg?ﬁéé&ﬂ@ﬂﬁ%ﬂ%m have been

can be wi del'y “applied to the menbers such as signs
f duscriBed aBowAlbyager Vbﬁhﬁl 16>€;1r ﬁﬂg“ the drdi@rdfRcky S| fahétion member

. froma long distance. AL ‘APPLI CABI LI TY 15 A

r(ettropefidctioe unu)stofthmcsuai rgulchmhgr (dabuomtat) togbd motutted on the guardrall. :

present invention can attain reflective perfornmnce '

(P thp Srghveay jand theggtuds, 1&5&@ b nptechidiat the peesenfdpvention gy limited to
as_a cube .comer

BE Poberimeens Vet frayh FRr eI e RrestR iwpatiansgan Be widely

- b?g 19(? oﬁﬁg‘ Enc%%gt Jm%ﬁ‘% élE%{ @%?ﬂ%ﬁ ﬁ%&ﬂp\/&lpg{lg'ccre ﬁ%l to be visible

e conventl ona
%qgﬂ &Qtah&.t_hl s manner, even though the
retroref% ective function nenber is installed in an

extrenely linmted area such as a depressed section of

a guardrail on the side surface, it is possible to
fENDUSERhAbm&WHHEMHHHﬂHWEfIectlve function. Further,

studs using the retroreflective function nenber

accor d .Pnget{%eféqeave mg%mem%%ﬂcp&%whﬁ pgqsplgﬁ igyeqtipn gan attain

| d d fl
aF e e Brdintt THOBeraf il R 16 iRlRCERir i 1Rmay 00 - 400

| %I n%ﬁ leghuﬂeeéollﬂlgﬁﬁttgtfesreﬁ b&%rfﬂﬁétﬂ)tnqﬂcm@r'w}ﬁcﬁis considered to
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source s ar battery 1s no

G sk ebel!léht Sre@tbfeBlectd\eEAt BB MSorIgthe @é’ﬁvenﬁénal retroreflective
~Clains 1. Aretroreflective function nenber nade of a

fﬂmcttloplmﬁ;mbeshaped transparent body, characterized in

that the front surface is an incomng and outgoi ng

sur f acéIl thip ganger evenihpegethe setsoreBeqtive finasios undraless is mStalled in
and at 6’2‘“% o41e 'Surﬂ“fm?é f. both si.de surfacge s is a.
PReREepe 5% gea su eﬁfacs seFtdon ofsq gyar pﬂﬂdf]%élfiﬁ surface,

1918%5&%}%?%6?1\/ Xﬁlbﬁ)ﬂl rergre regtl @@&bwhen seen from the

ear sur dtkwar ds to have a
Furl:her studs usmg the retroreflective function member accordmg to the

present invention are h1gh1y visible from a long dlstance and the retroreﬂectlve
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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‘cylindrical shape when seen fromthe si de. 2. The

retroreflective function nenber according to claimi,
wherein at | east one . surface of the rear surface and
both side surfaces is provided in. a bow shape or an
10 i nverse bow shape when seen fromthe top. 3. The
retroreflective function nmenber according to clainml or.
otRims 2, Wwherein at | east one surface of both side

- surfaces of the retroreflective nenber is a reflective

slur Aaretrorediedtiteh unctian msanieaceadyr of ecld Wateishapedstransparent body,
bow shape or concaves forward in an inverse bow shape
whe ghaseaterized orrtha ghe %@ut surfacy isAin igenmiag ang enigging surface, the rear

Fhasutich i arg0e T aFt. (Bl fsh ot SHTHG-CRN Potb P15 gtaces s o

R, PR bR 31 e GRS RRR JETAE o ynain

cur vighu rvﬁneﬁaﬁ dﬁ‘?roﬂf teN§ad Eﬁ’cp#h 51%.51]c Srfack rSjEJf‘tg %%cﬂ%ﬁrﬁé to have a

or Is situated at t erear O - cent

 cur yatndrieallsBabeghd sebh otk spyr f ace at the center

|l i ne when seen from 20 the side. 5. The

et The eétkarefi¢criee flunaidnomembab eccoading rtdiadajnt @, edhaicin 3f least one

wherein the center of the curvature radius of the _
r easurfage ohtle jear yufase and bhath sidnsurdcesisi provided frea bow shape or an
incom ng, surface and an extension of the reflective

si d@vgﬁﬁbawhm‘ﬁh@e%ﬁﬂﬁp Fmptop 6. The

B RS OR AR SERE AR A g Byfh Whhinat s
- fropge S?lyfar:é'ﬁ ddtﬁ stdt fsﬁ‘ﬁﬁéeés SEAR rhin &Rﬁe?ﬁe%o \Mi% ) iRctive surface

V . curvature
frogad ine rﬁarcbﬁrfa&e Brofedi2bdckWards iR -aSbow shaPeer concaves forward in an

us o rear sur ace 'S n seen
retroreflective function nenber according to clains 1
t hr inveiise Bowvdhepeivhes lseen frbmdhmm;xs thoef rehsurface being provided with a
retroreflective function nenber is such that an angle
( 01yonyex werhieric sHeEfageneloyhicy the givatrg mdivsedifisrsi when sgen from the

direction,and the |ine passing through the 22 center

of  Pfie Wéﬂﬂ]re radius of the front surface is within

B §p g&ﬁ?e%ﬁ&eoﬂfnkp& m%in% r ac%PrdT%té)rﬁ 0% e\trlllqulk'tﬂcec?nter of the

20
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functi on nmenber accordln er’el n an an

( Ozéuwﬁﬁltcvﬁﬁﬁs ?f |t]hd"ﬁoﬁt°§iiﬂﬁ€é khidciaes oind 2fis Eﬁﬁité’(?ﬁrthc rear of the
surface in the width direction with the 5 center of a

cur yemtdirod thadirvstune radie of ebe rearisir&ee anrtick cmteaading wheneseen from

‘passing through the center of a curvature radius of

thethﬁeia:le surface is 0.01 <02 < 1.0 when seen from
he retrorefl ective -function nenb

éc c’Shwxqtrgrqf@C%Yca@ﬁgu@ mﬁwéarg#csr inghordaim 4, ﬁ@herwab%cwer of the

t hecygv rresgaﬁ{q%g%f tﬁ,gﬁ:?ars&e ace rlg @ewe%nttgg centrzﬂbag(li'st oP ?he incoming
surface and an extension of the reflective side surface when seen from the top.

6. The retroreflective 'funt:tion mcnﬁber according to claims 1 through 5, wherein if thé
éurvature ra_diué of the front sufface is R1 when seen from thc side énd the curvature -

radius of the rear surface is R2 when seel_i from the side, 1.5 < R2/R1 < 2.5.

7. The retroreflective function member according to claims 1 through 5, wherein the

thickness of the retroreflective function member is such that an angle (61) between

‘the incoming light from the horizontal direction and the line passing thiough the



10 surface. 10. The retroreflective function menber
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according to claim9, wherein a side surface which

does not contribute to retroreflection is provided

with a notch for positioning ‘or |ocking. 11. A

retroreflective unit characterized in that a plurality

of retroreflective function 15 nenbers according to

cl arcerderioftthe cuyhtutOradmsvafithe frahl surfagerismaitiid 30° twhenlseen from the

front and .side surfaces aligned to provide a |lens

uni $ide.12. The retroreflective unirit according to cla|n1_
rein_the: retroreflectlve function, nenb

i% E@? Erqrgfieciive TaRqtoR TBmDFTeRGcaIdng Pl 3, wherein an angle (02)

_ 22 2%&%%%% h ? %e %ﬁlgmkléf_ﬁ ipe (i Pg lﬁbrrt%%le (?’I“{S’I‘n‘% 1enu¢l:]]n W1Flg1 direction with the

I-nt ggh é}l dh cﬁ@zrtflﬁrrgﬁi% o&ﬁ]e r-g&esﬂrﬁ&{, g{lcg%h GEk 'h;ﬁg pldgylﬁg through the

accor |ngtoca|m11 erein ap

uni_gdntdrof atke@ete iriliss 68%HE Réhr sdRaceif . glet<r ez &f1. Mhé&?seen from
unit -according to claim 14, wherein the angl & of the

frotie teur f ace of adj acent l'ens units anong the |ens

units relative to the incomng light is caused to - 25
& f The retrpgefleptive Function ednelsr iageordimigttoadaims di thgough 8, wherein the
cl ai é4 wherei n_a case bodgr i-s_provided to

83 okf 8

a | WL gt thegirarestsiade avhen feen Hamdtha fep iscaboutmlf ﬁfeostiz% of the front .

expgs%g to the earth's surface. 23 '

10 The- retroreﬂectlve functlon member according to claIm 9 wherem a side surfacc
whlch does not contribute to retroreﬂcctmn is prov1ded with a notch for positioning
or lockmg | |

11. Arretroreﬂective -unit 'choract'crize'd in that 5 pluraﬁty of .retrofeﬂective function
members according to claims 1 through 10is vemcally laminated with the front and

s1de surfaces aligned to prowde a lens unit.

- 12. The retroreflective unit according to claim 11, wherein the retroreflective function

momber_s are seiected to have different retroreflective characteriétics. ' .
13. The retroreflective unit .aocording to claim 11, wherein the lens unit is integrally
 formed. |
14. The retfofeﬂ_ective' unit according to claim 11, wherein a plurality of lens u.nits 1s

- housed in a casing.

15. The retroreflective unit according to claim 14, wherein the angle of the front surface

of adj acent lens units among the lens unito relative to the inooming light is caused to
differ. |

16. The retroreﬂectlve unit according to claim 14, wherein a case body 1s provided to
- protect a leg section embedded in a road and lens umts exposed to the earth’s

surface.
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