05 May 2006 BULKY LENS, LIGHT EM TTING UNI T, AND LI GHTI NG | NSTRUVENT 5
BACKGROUND OF THE I NVENTION 1. Field of the Invention The instant invention
relates to an optical lens, alight-emtting unit, and a lighting
instrunment using the light-emtting unit. The lighting 10 instrunment nmay

i ncludes a hand-held tool such as a screwdriver, or a wit0allayi2@p6enent
wth alight-emtting unit, and a | ocki ng/ unl ocki ng systemfor |ocking up
and unl ocking a drawer of a desk or furniture with an optical signal

contai ned a l.,dept i §i.cati j Vi f

ctructure of Witk BRI NERS i ANBIIR SR A PREMELT
Recently, a thin flashlight, or an electric torch using a halogen lanp is
comercially avail abl e. However, there is a drawback such that a battery
used in this_kind of the flashljght h life of only about 3 hours in a
20 cont i niouBALKEER NG OFn L gﬁ’&m life of the hal ogen | anp,
itself, is so short. On the other hand, a liquid crystal display (LCD)
device is widely psed. 1' n rsonrl(islclm conputer, a word processor system a
conpact portabl e t i X car TV, and so forth. For illum nating
such a LCD panel , The instanieswentio? Seldtecivayeptiaabdens adightfemibiag &@He | anp,
|'s used as aam%kﬁ%}&m inbRQuALHALLSE BN 1ightPrRithiag Wnib obhenefinghi ch is
easy to danmage or to oge rade .a ? rfaqr (ﬂge, if, the port abl_eO;rqu,ritigge
port abl elPer EEHEIMERMHAY aFCIHAES zﬂanr}‘%E A EUER BB TR Fhe” Filor 8 cent
| anp used unéeplemddwitle adegtatamistieg vinito andrat lopkinginieding aystpgher ng
efficiency Oiockﬂf‘gt §) HAH ESEEMng AAPPECHTES kW thaseusevRh 3G dtRsbuipeadl a
mercury vapor in the la

) np tuhe i.s | owered,..so that ufficiept. i sity
cannot be obfALY: %‘?ﬁsﬂ’é‘?l,19?’?_1%3‘?5}@&%%‘3%3’ Py %g%fgur%l g ea%{‘;ﬁl 5 ‘%‘/&Eg@nd
reliability sfifddhch babdfeld wol.ong tinme operation. It is the nost inportant
probl em {pat the fluorescent |anp dissipates large electric power. For
exanple, in the portible.oe al computer, the power consunption of the 35
LCD section is overwrEEHRgYY Hatge“ds=Cottpared with the power consunption
of a m croprocessBeceanty, a thienfiaghlighiusy, an elecerididreh galng a Bal@ﬁéiﬂ &mwpthe
portable i Op 1F{ﬁ'§érg19ﬁ9 av¥i19blel NEIRRNEARLEr PRISORAN bR ERLA €hatf HhatelONT
time, if the t uor scint ffanpds ) . s

used in this kind of the flashlight has a life of only about 3 hours i a
20  continuously lighting condition and the life of the halogen lamp, itself, is'so

short.

On the other hand, a liquid crystal display (LCD) device is widely used

in a personal computer, a word processor system, a compact portable television
(TV), a car TV, and so forth. For illuminating such a LCD panel, a fluorescent

25  discharge tube, i.e., fluorescent lamp, is used as a backlight. The fluorescent
Jamp has a problem of which is easy to damage or to degrade a performance, if
the portable TV or the portable personal computer was fallen on the floor.
When the fluorescent lamp used under a low temperature environment in
winter, a lighting efficiency of the fluorescent lamp becomes low because a

30  pressure of a mercury vapar in the lamp tube is lowered, so that a sufficient
intensity cannot be obtained. Further, the fluorescent lamyp has no stability
and reliability sufficient for a long time operation. It is the most important
problem that the fluorescent lamp dissipates large electric power. For
example, in the portable personal computer, the power consumption of the

35 LCD section is overwhelmingly large as compared with the power consumption

of a microprocessor and a memory. Thus, it is difficult to operate the portable



used as the backlight. There is a problemof a strain of eyes caused by
flickering of the fluorescent |anp, depending on a difference anong

i ndividuals, as the fluorescent |anp flashes in pul sed fashion
corresponding to a frequency 5 of a power source. Therefore, in case of
usage simlar to direct lighting such as the backlight, t®&eMayi280al so a
probl em of the strain of eyes, or an influence to a human body based on
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repair of a ystem such as an air conditioner or an
engi ne, the iaﬁﬁeforﬁalfopgltﬁﬂ%lark even in the daytime. In such a case we
of ten need sonet hrmnhg hewagolalmh&mm@fmrrssaramhmmferm%mﬂ,ecmetmelﬁ@,e is no
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writing i npliewend to wiebrhsaasthieg dreng patdagr frark eﬂﬁtmgléitn‘?rn‘%}ﬁé’ég nigd has  an

advant aggs t Otrhﬁﬁnwgaﬂéb(ﬂ b&ﬁdeﬁﬁn@ ﬁ%e@@ﬁéﬂlt@ﬁ’g‘hrﬁ&f’drﬂ@iﬂ i Byrtieasomele been

realized in s 0 awai t i C i ght
Crtting dovibatonmab ot el Bebeidh el T ey 5‘%1%@2?%‘“5 ferte 2Ty
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as a hal ogen P‘Vﬁrpe1 rescen i-ncan anp éonverts
the el ecilti cmaneeenyduch redidraregpespiapyyh Oléﬂﬁ’@ thpdpel with Iopﬁé’én’%iﬁ’éhl % adi ati on by
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mconvement that we always carry and handle the han -held tool for some
situations or uses. Under this circumstance, the hand-held tool such as handy
25  tool or writing implement, which can secure the sufficient luminance, and has
an advantage to the workability in the dark and portability, has not been
realized in spite of being awaited for a long time.
A semiconductor light emitting device, such as a light emitting diode
(LED), converts directly an electric energy to an optical energy. Therefore,
3G the semiconductor light emitting device has a performance of a high efficiency
and a light emission without heat generation compared with an incandescent
lamp, such as a halogen lamp, and a fluorescent lamp. The incandescent
lamp converts the electric energy to thermal energy, and then, utilizes the
radiation by the thermal energy. Thus, the conversion efficiency of the
35  incandescent lamp is theoretically low and not beyond 1%. In the fluorescent

lamp, the electric energy is converted to the electric discharge energy and the



05 May 2006 conversion efficiency of the fluorescent lanp is also | ow. On
the contrary, the LED can obtain the conversion efficiency of about 20% or
nore, and can easily acconplish the conversion efficiency of 1000 tinmes or
nore conpared with the incandescent [anp and the fluorescent | anp.

Further, since the 5 sem conductor light emtting device h@sMayl208g |ife,
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from the light of the LED by using the conventional optical system as shown in

Fig. 2B. However, in practice, it is difficult to obtain a bright and parallel
25  beam with a large diameter by the convex lens 101.

As described above, in case where the conventional optical system 1s

used, the luminance on a target surface of lighting by the single LED does not

reach the desired level. Thus, the lumincus flux per unit area at any point on

the irradiated surface is not enough. In a simple manner, one might suppose
30  that, if the lighting instrument with a large number of the LED's arrayed in

matrix is constructed, a certain luminance will be obtained. However, an

expensive compound semiconductor is used as the main material for

manufacturing the LED and advanced manufacturing technologies such as

epitaxial growth and a diffusion of impurity are required at the present time.
35 Therefore, a manufacturing cost of the LED has a certain limitation in

reduction. Further, each of the materials of the semiconductors has a specific



reduction. Further, each of the materials of the sem conductors has a
specific 3 05 May 2006 circunstance, for exanple, an expensive sapphire
substrate is used for the substrate of the epitaxial gromh of a gallium
nitride (GN), which is well known as the sem conductor material for a
blue LED. In view of the manufacturing cost, it is not pra@%Magl2008 provi de
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nurmber of tdﬁﬁ;uhqﬁl})'aﬁces(ﬂoxa@aﬁagﬂ@,baxabfpealsd&szialp@ﬁlﬂemmbeaﬂtxe;s dsed fexdmpl e. In a

current silj %OpiaQ éth%ee\é)llgaexleheé-ow@ 89%5&]”}1\}'\% n?(ﬁuib%@aﬁg %lﬂbl@fge&@ﬂ of 300mMm

has began t0be “us i aneter waf er cannot be
obt ai ned curltve gs thessemisobduater @afc@nalefpr pdialEdomt h of the conpound

3e][f} Confi?cz or, wh?qh%w%f%& ‘Eﬂ&%ufﬁ%‘tﬁﬁh@'coﬁf lttlb@lot—ﬁlalctﬁ?f@[ aﬂyﬁvme thei s
ifficu nuf act ure _havin arge .l i em,ttin

f undanmental ﬁ&gr?sqrﬂ’égng H’é’r‘fea@‘IEQgp‘%m‘ %6)% Wﬁ%tﬁf 35’?@??%8 1@%%’?{%@%9@0% uch
- as uniform tt)bediE]éplsbamtalob@m\MdhasnByl lumeénavaoe, forexeonilag bf a chwent

I nformation- édn @F&'eﬁ Lefh¥olo ea&sf’e‘%%éfvwg aQEalﬁsfe%mt’Joinh@heg by akie
|nformat|ono SISI creased. Ter fore, i;lg%?)oc|n/unloi¥<k|ng

system for tqqé)eé%ﬁefiah'é‘ée\iﬁl 6B adgERs IP@ert%Wﬁ o (fangp bigined grargRl, t he
drawer or dogra sfibdtheteffor apitaniel gmhehlolf thotorhpausksdmiondortogocessdyy  box,

the doormof &Q%M@lﬂ aﬁnfa%dLEpe IMéleﬁ\fr ﬂ% q%ﬁl*aﬁ X0 ﬁ@ﬂa@ﬁﬁ%mmtant

However, 1t 1Is nconv ni e ﬁ ralt%
ent r ance- dookaViBg a lapge Mhtrwﬁangér?;ﬂ fﬁ%ﬂaﬂ-’ﬁpté Y eHPFQHEES §o P§°l8f*mt?ﬂa room
and so fort hpagafacyimngg 22havbgndueh waysifolhgyef epgaxal goweth. security

system which cary ﬁﬁﬂ[ﬁ%@ f)lonhﬂg’% Yl?é‘n‘?&%?atﬁ& Bﬁ&ﬁ%dtéﬁﬁle%e%%}!@ssnﬁlz
ga

(especially necha SO
| NVENTI ON | rPf\peiying tl@ﬁh@@ ipfpamagiog, of 1{181‘%‘?“% S §hjrettass IS5 eent

inventias t dockih@iinderkin sy Kymlfenshestithans df thelshedifis hapedtHeehawenhf ch can
use a |ight él%‘z'f&gﬁ th%%”m% %Iahé&é o%?é %u%R t%re %H&ﬁg%%tﬁgséaﬁ%ox g}: O P Ca“

obtain a desire rge nu

sour ces. Forboéxélrﬁ)ﬂ@r @h@ Mé“%e#ﬁ‘i:@??d@@:?ﬁ?hel qa@hpozérha[stheﬁ@maémp@g Elnéuch as
an LED ang H@@Q:&Oﬂdﬂgﬁ&ﬁlvehﬁﬁetha&aﬂlﬂﬁa Eé‘mldfyiqduaﬁhﬂyhﬁ'enltnaghé deotsrafe.
Anoterojtote esen v t or
efficiently Bytriidngu dﬁi‘l by ARG e AR OYh (i f eI, aERng OF
comer ciZ8l | wiavaﬂlaéwzes refiares i st PSCUEHH sw@ﬁgéﬂawhucgmcaﬁ%&ﬁ and focus

35 such as dh¥@H@nihcato 6ARYeRGhTHhy Wivk ek Aty geeRIidaC &ey4)] RatlaeRihgon

itself. awaited.

25 SUMMARY OF THE INVENTION
In view of these situations, it is an object of the present invention to
provide a bulky lens such as a bullet-shaped lens, which can use a light source

commercially available, such as an LED, and which can obtain a desired
luminance, without necessity of a large number of light sources. For example,

30  the semiconductor light emitting device, such as an LED and a semiconductor
laser can be employed as the "light source.”

Another object of the present invention is to provide a bulky lens for
efficiently extracting a potential luminous energy of the light source
commercially available, and which easily can change a light path and focus

35  such as diverging or converging, without no geometrical treatment on itself.

Still another object of the present invention is to provide a light-emitting



Still another object of the present invention is to provide a
light-emtting 4 05 May 2006 unit with low price, the light-emtting unit
has a sufficient |um nance, a stability for a long period, and a

reliability. Still another object of the present invention is to provide a
light-emtting wunit having | ow power consunption and no f05blagi208g. 5
Still another object of the present invention is to provide a lighting
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S to provi dschmeguRaiaE ar sk S et B i Ehle B, 8 s@ﬁﬁ%ﬁﬂ%ﬁh@xg“t ed
by noi se20 orsighaBet utilizing a structure of a hand-held tool W1th a light-emitting unit an
performs the locking or unlocking by using the optical signal.

Still another ohject of the present invention is to provide a
locking/funlocking system, which can cancel the inconvenience of carrying many
of keys in bundle, such as keys of doors of a plurality of rooms, keys of drawers

25  of a plurality of desks, and so forth.

Still another object of the present invention is to provide a
locking/unlocking system, which has a small influence on peripheral devices
and receive a small influence from peripheral devices such as a cellular phone.

Still another object of the present invention is to provide a

30 lockingfunlocking system, which easily visualizes a condition and is easy to
troubleshoot the system.

Still another object of the present invention is to provide a
locking/unlocking system, which is hard to be influenced by noises or direct
rays of the sun, further does not lose the reliability by changing of the using

35 condition.




rays of the sun, further does not lose the réliability by changing of the
using 35 condition. 5 05 May 2006 A first aspect of the present invention
inheres in a bulky lens conprising a bulky body having top and bottom
portion and a cylindrical recess forned upward fromthe bottom portion of
the bul ky body. Here, a ceiling of the cylindrical recessOSbly@d08s a
first lens surface, the top portion of the bulky 5 body serves as a second
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surface havif§' rsgﬂtsé'f’ee?’fﬁsr’ied radius of curvature, The eomséry of "the
bul ky | ens" furth en,ﬁbea@é%dlaC%éﬁ?eSSéwﬂjﬁﬁP%Eléﬂ{HC@PI’&SBE‘%P%F‘H dul t

confi gurati ogidewhR ekb&idd@TioB uht acddbasswafdder sin tluprxeednsinvieaten, ‘ahe t he

R e R A AR L
gl ass, s¥a- tsiliralrigabestertsorase| i Bavevey é}é%crﬁﬁﬂs‘?cé’&&abwéé"s?%%ﬁr}i’d&]ﬁg par ent
pl astic mat epdpeniigulisad t88 opfiealldxanssiobefdct&afle bripalygional Them, the bulky

body can be circular cylinder, rectangular cylinder {(rectangular prism), or

quasi- circular cylinder having a tapered portion like a cone. “The bulky lens”

further includes a sliced bullet-shape so as to have slab geometry. In the slab

25  geometry, light source is sandwiched by two opposing flat surfaces, but the

bulky lens still have common transmitting surface having a predetermined

radius of curvature. The geometry of “the bulky lens” further includes a semi

cylindrical, or a barrel vault configuration. The incident surface has a first

curved surface, and the transmitting surface has a second curved surface.

30 Transparent resin such as acrylic acid resin, and many kinds of glass
material such as quartz glass, soda-lime glass, borosilicate glass and lead glass,
and transparent plastic material is used as the transparent solid material for
the wave guide portion. A crystal material such as a zinc oxide (Zn0), a zinc
sulfide (ZnS), or a silicon carbide (SiC) may also be used as the wave guide

35 portion.

According to the first aspect of the present invention the bulky lens can



t he wave guide portion. A crystal material such as a zinc oxide (ZnO, a
zinc sulfide (ZnS), or a silicon carbide (SiC) may al so be used as the
wave guide 35 portion. According to the first aspect of the present
invention the bulky | ens can 6 05 May 2006 use the "light source”
comercially available, and easily obtain a desired | um nanhdywodBout
necessity of nunerous them The | um nance cannot be acconplished by a

convent i onal &% éﬁ'a@wgh%d&@* coRYSbETA1Iy Bediefi0s eand besilyl dbthinandesitdiat  cannot

be predicted by tec nigﬁ)gl - conmon Efnse can he reafi z u%in%fl'c:é)éaﬁx?&tb%nce’

whil e the LESTHEANFGVHPAYE DEIRSAEY AT BREEETEHAT M ndl RS EPRERCE ST i

efficiency, ddemekitkediby aquanentiomefily loiencypiislisyakem.t HErerefase| theer nal

quant um ef f '1%&%%%#&0{}51??91&[{1%&3 B8 SPHRLAhIAY cd i dnfonbSlcd e realized.
porti vyl |

fho  Tirdt abpbiostaoe NENpES GRD A GHETBH S AL BALLRERS TURLIRGOS. encr gy

of the LED lQuganneéfienticyelhy exémat tyeantwint hiftdwnogfit lovartdpnidanhieragual to

the internal antum eff | ¢i .1 AC ' : ' asfect of the

pr esent inve?]‘%lclﬂlgﬁnf %@C eﬁ’lck;hggﬁ%_a}:'anﬁyéﬁoﬁgflgﬁa {th}% Lg"t(l:)t a Qotent' al

| um nous eneatljyﬁmodalﬁielglI?Cghlpnéﬁﬁdﬂtﬁém@éﬁ?@FéiGﬁltf‘? u a{epaﬁl‘l@r UKto%eREi 1y can

cha{lge ? Ii?ﬂist&f’é%&tl%!ﬂ@h% ﬁfie]lcégnﬁiiéﬁﬂ@nﬁ?n,dih}'éqffcgémaldhnﬂiﬁgus)m@ggﬂ ioﬁg}g thDt‘lt(:)!Jt

no treatent on elf. Prefera : 1S ot emtting

:Bi ght wi _fa‘;:gféﬁzlt"%‘: gﬁg&ft |Yé¢%?hﬁ?62§%18#%}g%é§9§_ ﬁe%]i tf g'%eé. ?écti ;)tn_.

ecause, i ¢ -angle in the specific direction of enmitting

light i sdknowna_ Oﬂécio%ﬁ!ng e end ﬁBstSEL!s@Q?taﬁ_ ﬁﬁ@fﬂyﬁe@t m@veditioni thertoilky lgrfscname

easy, and a radius, of curvature. of. the fi : ace

can be sel ect Eét% Ll’gacfS;é’g‘if%géqﬁremrﬁuﬁeen&;ﬁEé%%{oéﬂle&g% E%ﬁi%ﬁ%&;%fg t he

second cur veavalatila oy danrdhngeaalghs pBsR AREilgFUsFUL ith the

}Dfiniteh@r &ﬁﬁ(’ijaréiﬂ&,iﬂit‘h@uifﬁ@hlé%ﬁﬂfen@blﬂ‘ﬁ@bme- .Becau?e_, if one of the

irst and second gurved. s cg .has_a.prede : ite),, i.e., not
BrPpaths Ah 2R B ACLETTL AR g )

infinite, radius onverging ng of the 25 |ight

can be cont rpteideterniined Howrgingl anglom aspedlic paection "Progardf Fifed

g: ver 9: ng aggibisiégiiﬁgﬁggwﬂtnﬁlgﬁls?eﬁ%ic gl.inectihﬁ_of)madthfg 11@1%@1:@“&? opficalhe T be

acaul fed” ef FLEr bRy aiespA AEARETAPRD GPaAd 8 AR GBS S e

mai n | it - eftibetfimygapdsetond wrvedeunfaepandmusdected papbt éﬁﬁﬁ?‘é]id;be Thi s

cannot be 30,achitRYESh DY iHREGPAMERRE Bfdhd Rt aBbusy @k esuklLinkl\k £onvex

| ens, Concavs?ubls%ggtiaﬂy flat surface with the infinite or near infinite radius of curvature.
Because, if one of the first and second curved surface has a predetermined
(finite), i.e., not infinite, radius of curvature, the converging or diverging of the

25  light can be controlled. It should also be noted that the "predetermined
diverging angle" can include 0°, i.e., the parallel’ beam. KEven if the diverging
angle is 90°, the light beam emitted from the light source can be acquired
effectively, since the accommodating portion optically covers the main
light-emitting portion of the light source, almost entirely. This cannot be

30 achieved by the conventional optical system such as convex lens, concave lens
or meniscus lens. Namely, inner wall portion of the accommodating portion
other than the incident surface (ceiling portion) of the first curved surface can

also function as an effective light incident portion.

35 A second aspect of the present invention inheres in a light-emitting unit

comprising a light source and the bulky lens prescribed by the first aspect.



or meniscus lens. Nanely, inner wall portion of the accommodating portion
ot her than the incident surface (ceiling portion) of the first curved
surface can also function as an effective |light incident portion. 35 A
second aspect of the present invention inheres in a light-emtting unit
conprising a light source and the bulky | ens prescribed by0% Mayf20p8t
aspect. 7 05 May 2006 The light-emtting unit according to the second

aspect of t h@h@[ﬁﬁ@@ﬁuﬂtﬂi’g‘aﬁﬁﬂt QBcor Hﬁig”tto%h@ %e&o‘ﬂd‘ a?s*fﬁ'el:ﬂ S4he e h@Rhdddiipn OF a

| ong period operation cause, ev sour.cé i s accommodat ed
within the cwail}fam%lahabg&@saéld(%eéﬁmmaﬂ K&Qﬂ?}f&%‘?n °BPRyFans,

the heat of ifltke lighhtowoe iceccdaasoduted wathinftheeplieditite raedsky on the bul ky
lens, if we E@JI %oﬁQﬁn%‘togmo %?EH&Mﬁeﬁf%ﬁ%hQW&ftﬁE'l t9$u113§ﬂBe§H&h as

SEﬁlCOHdUCtOF |ng EVICES -en1 unit acg% |ng to
the secord tlceﬁ ey @ ider buliy bess #ome eaw lgnidie kehsonree YHE 183 r ed

| um nange Wi %dheﬁﬁﬁoﬁﬁﬁh%}at@dxﬂh%rs s@fmédhf@luctdrgfgﬁ\t%ﬁutﬁﬁg de\]"llhe§ | um nance
cannot e acnl ev t.he nvent.] ona ptl

provides a suffi gﬂ%bli{g um e (%1%&]%'1;%9%3@11@ aSpga 05%}{?@&%%9

conmon techrnmantlgrenmeaﬂx qbﬁern thtelﬁeswﬁd gmuremcewﬂgthﬁﬁmaﬂ eamhﬁmoétheow
powte[ congunlpgﬂmum nq*hié zu%%h&gcadﬁot% a%fm,lvea Hy@e cgﬁv@x&mﬁ%@tor l'i ght
em in evl ces lver eCl;Ll C

T ect ] o of MR PPRGIE S A1 PP B R e e aes N TE RO B R er gi ng
or di ver gi ngpiedtedbeéky commangechmdilmened. cfmntheutbisof ghthenftiingtunaind

second curvegd SpfAeR ;&ﬁ%r%n&%hﬁ%ﬁ@nﬁ%ﬁj h¥kerifhe, @Q2EhPRY tRA the first
aspect, one of the fi rsé%kgn ’ttP}e second curved surfaces could include a

subst ant i al | §PeERAUtey NgREVICREi nite or near infinite radi us of
curvature. 20 | n Bedveubd,ghthechivetgimgangletindbe opeliifigdirectitreobeuuhidsdegidct of

the presgnt isikavet bﬁﬂealtdbglg%%m%hb&% bt HR/@I ceMERHdatesy, th@ 4 1 ght
source i nt er veni

refractive i¥§e% © r%giu” f’f 'g’reotﬁi E ﬁ’éwFF‘g@gﬂ Crug’lr“::"cg‘%‘fr %C\él (igg‘c}@xse?eﬁ&éf%qsélgl y.

Wiere the "fAuilelcrivedins,the dirst aspspiaenof asbousindaheseaindonuvedeidaeesd t he

flow ng mat elohdd idc @i RS $ shifst@ntidBy $Qt suffabOW@ GheQhfiditd@h nehk LETAL i vel y,
the main |ight- emi{tl ng, portion of the light source of the Ilight-emtting

uni t accor di B¢ Ho°hWEVEYEBNd aspect of the present invention can be an end
portion 2 an optlbghb lighbemittinduaittacensimst dre ootd especbnbitstimgedf a

transparent ;gBtefb@lthBAKAGnBAb RS boHShT AGbhMRodEE e MBhCHORE i cal |y

connect ed
intervening a fluid or a flowing material having a second refractive index

different from the first refractive index, preferably. Where the "fluid" means,
a transparent gaseous material or liguid and the flowing material refers to a
25 sol, a colloid or a gel.
Alternatively, the main light-emitting portion of the light source of the
light-emitting unit according to the second aspect of the present invention can
be an end portion of an optical fiber with a transmission portion consisting of a
transparent material having a first refractive index, which optically connected
30  to a predetermined light source, and the accommodating portion accommodates
the end portion of the optical fiber intervening a fluid or a flowing material
having a second refractive index different from the first refractive index.

A third aspect of the present invention inheres in a lighting instrument
35  having a battery and the light-emitting unit according to the second aspect of
the present invention. In the light-emitting unit, the light source has



30 to a predeterm ned |ight source, and the accommobdati ng portion
accommodates the end portion of the optical fiber intervening a fluid or a
flowng material having a second refractive index different fromthe first
refractive index. A third aspect of the present invention inheres in a
lighting instrunment 35 having a battery and the |ight-eni 0% May 20861t
according to the second aspect of the present invention. In the

l'ight -em fjt iﬂ%@xéllﬂﬂém,coﬁﬁ%téd fﬁlhérhaﬁgcﬂ@ﬁn&a&a&hdﬂéldwye BAA6rt.er m nal s connegt ed
to an anode an cat e of .the battery. T i i i r accordi ng
to the third aspe eaiéé}%f%nﬁ edeR taﬁcﬁlv(%lﬁ F%ﬁlest%}gf%% H}%glégf%gtﬁs??%%ture and
reduces t he manufiow simpliescidststreitneeeand rrsluse s ffieemaap{achnang €0, HPght

em tting deviieaigdn sbRids@dctolNEHRALANIAAHeFcd i POUSeENETHRYpREntiAl S

sem condyctar light emtti &9 devi.ce cago 31 Q bett.effecti verll%lsgxtﬁr acted so
as 10 obCai NUGHPPHTPRFEY oA SREECEREbe bt FBRtCiTE fEVIHSHh B Bur t her

- this |ighti ngfdchistlvumerdctéthse aslteaslitagesuffitiest dpninange napebsast fogbi ity for a

| ong period ; has . no I M Lgl@psunpt i on
the battery ﬂ“?%l“%ﬁoiﬁheﬁ.“nt%{‘?’u*#é%’?@?@“@F%ﬁﬁﬁﬁ@*ﬁfﬁﬁﬁ#ﬁ%‘ﬁ?%&ﬁ??n% O-t“it rurent

accordi ng t ceRheeliabiliy faspdene peredhang has BRdlickety e MrEAVLaNCGNE “Wsed as
t he |i ghti ngpdvigtdonaeniptiohabk biagiety lifosf theéndtChmedewd elengdted. port abl e

per sonal, gonput er. AQL : c kv or the
Same as Wl | as ot 4 1?3%8?%?@%%?%‘§dﬁ§i’t%ﬁwapp igtiat® Ff?gd@ of

el ectric prodYeRtipnernalsadeaseddisrtas tightingippaires é%ﬂﬁkgg hi)fgr Bphbf-lang
further obj egdscadtd feraihle persofial dvenprtes antordpreadssansystdih, a beopae 10Hvi ous
upon an undey st i n f e .l i i 0,

descri bed i na_g%ﬁﬁgcotriqgg S\E}\ﬁtﬂ? hast‘#elygéqégfr?ﬁgﬁgﬁﬂgqﬁlr%%gts&%ré%wFQB%% d

i ndi cat ed i nkipde ohplsetiererrodnal imgludimgayadiretidliyayaptiondeVindt referred to 20
herein wa | occur to one skilled in the art upon enpl oying of the present

nvention in practige, BREEIRESORLRTLONCE, Fe PRAWNGS, 5ot dipshovs a
schematic sectional "view of "a |$ -emtting unit iccording to a _first
enbodi ment  decome QhveentponrveRtdaRtandigg obikeaHyakrative spbodane MEment
SKSt Em to Sh&%éd&ciiﬁ@?ﬁ}é‘cﬂinecﬂ@ﬂ&ﬁﬂ'ﬁgﬁe afcotnbenpimsdawihgyentilbhe in which
t he beam i ntensi rofil es e, ..reasu .al o - d] i ich is

or t hogonal tlggf%ég%% ﬁlcea?ppﬁ%ﬁgé 5%&‘6%‘ %b[{ ggdﬂse%%f%ﬁ ?éése&& Rl

20  herein will occur to one skilled in the art upon employing of the present

mvention in practice.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 shows a schematic sectional view of a light-emitting unit
according to a first embodiment of the present invention;

Fig. 2A shows an optical measurement system to show the technical
advantage of the present invention, in which the beam intensity profiles were
measured along y-direction, which is orthogonal to the optical axis along

30  x-direction: _

Fig. 2B shows an optical measurement system according to the
conventional optical system for comparison with Fig. 2A.

Fig. 3 shows the beam intensity profiles measured along y-direction,
which is orthogonal to the optical axis along x-direction, measured at distance

35  x=1m.
Fig. 4 shows the relationship between the maximum intensity and the



Fig. 2B shows an optical neasurenent system according to the conventional
optical systemfor conparison with Fig. 2A. Fig. 3 shows the beamintensity
profiles neasured along y-direction, which is orthogonal to the opti cal

axi s along x-direction, neasured at distance 35 x=Im Fig. 4 shows the
rel ati onship between the maxi numintensity and the s 05 Ma{5 R@Y&E0DGver se
square of the neasured distance x Fig.5 shows a schenmatic sectional view of
a ‘bul | et - shapeérskaqaagsofthkimstsurpddidtacat ion of the first enbodi ment of

the present invenl j BENEARY JF SR8 T QRBbed 18W Rfa Arst
bul | et - shaped I.enqis}g%gshtoh@gga %&gggégﬁse%g?% catidg)rE\1 of the ??rst enbaodirsrrent of
the present mpdidisaiion of thefirst eapngimgnt ehidrateeeddBY$ YA vi ew of a

bw l et - shaped | emsgagshéies atsbhéﬂaﬁ@déétkﬁ%ﬂ b R Mabhﬂeﬁ-éhzﬁiedéema? trent of

the present inventrqn. Fig. shows a, schemati-¢, sect | i-ew of a

li ght - em tiﬁ‘?ﬁmlfﬂfntoal %W%ﬁﬁ&e?ﬁgge?g%%ﬁﬁ%g%% ﬁ%ﬁ%ggﬁvf #elg}gr esent

invention. 10 Fi ¢lig97 shows aschehetinsedioet viconal a bibei diargdlpghes B tting

uni L accor dii h8afichbioh b eRD A IERLoRinchib6r BipBind AveRkiben. 0. 10A
S eye of a Ijght

shows a bir Vview -emtti ng_uni t a&gﬁr_dl nﬁ. to a fourth
enbodi ment of t h&'igr2&keivs pighempbA seqtigpal TR ehp gL KeWeHEIT Y sect i onal
vi ew of the Jd.ghling8d hisboghduihbodikienaet oidpnrgehpintvhetibour t h enbodi nent  of

the pre t invent.ion.,Fig., 11 sh . i b A of a
refl ectiSl nmrr o?tlﬁa f‘;}r%%‘?'aa SF%%??%%%‘F%&"SSEEﬁfgﬁggggﬁﬁ%@ﬁ%&?ﬂﬁsu| ating
materi al accoedidips toatthediepsbadimeapbientssedfinyptifh-esent i nvention. Fig.

12A shows a bi r dsmgyeo N sBW9h rdd Ghiviewior hilfithtwhhittiAg eaitdidegrding & a20
fifth errbod!gsn%xfé) - tJlle pr e§g}9§ i révept i %Q_tio':.i g. 12B shows a schematic
sectional vilgW'drepRatmegyiel & PT9°RY H*F"Sccording to the fifth
enbodi ment of théFigr ¥8Bshowawvenhéwntic Bpgiionkd vidvonbthe ligiiammtiiagdedt i onal
{1 Tth entodi ot Laf T Hud Bkl 0B b e e aSahenat i ¢
sectional view ofPQitgh {]Pbg‘ﬁ @3#%%@@%?3{6 Viﬁ&%%&%ﬁ&f?%&gﬁé%égﬁgwm e
modi fi cat i onresin tovbdddi EER swpodieddntarnimstlesing wesrrial scaseing ghthe fourth
embodiment of the present invention.
Fig. 12A shows a birds eye view of a light-emitting unit according to a
20  fifth embodiment of the present invention.

Fig. 12B shows a schematic sectional view of the light-emitting unit
according to the fifth embodiment of the present invention.

Fig. 13 shows a schematic sectional view of the light-emitting unit
according to a first modification of the fifth embodiment of the present

25  invention.

Fig. 14 shows a schematic sectional view of the light-emitting unit
according to a second modification of the fifth embodiment of the present
invention.

Fig. 15 shows a schematic sectional view of a light-emitting unit

30 according to a sixth embodiment of the present invention.

Fig. 16 shows a schematic sectional view of a lighting instrument
according to a seventh embodiment of the present invention.

Fig. 17A shows a schematic sectional view of a lighting instrument
according to an eighth embodiment of the present invention.

35 Fig. 17B shows a separated configuration of the lighting instrument

according to the eighth embodiment.

10



Fig. 15 shows a schematic sectional viewof a light-emtting unit 30
according to a sixth enbodi nent of the present invention. Fig. 16 shows a
schematic sectional view of a lighting instrunent according to a seventh
enbodi ment of the present invention. Fig. 17A shows a schematic sectional
view of a lighting instrument according to an eighth enbod Mant2086 t he
present invention. 35 Fig. 17B shows a separated configuration of the
lighting instr urrentg 19%9&9HE'&JsQthtH@hghﬁhﬁQp@fﬂﬂ&ﬂbﬂmthg}ﬂtﬁx@ﬁsmm&QQG
Fig. 18 shows d,éi ﬁ%g mg)ﬁtnln portion of the lighting instrunent
accordi ng t o®{HE1ER 'P\flﬁe% G . 19A shows a schematic sectional
view of a lighti rlgigl DSA sHORBG schematidisagidmal &idw ofa hightingiiostriioendf t he
O b o kT ing o b PR MaticR drIKE Rl enfroBimRBLANE efeyonemat | ©

sectional vie®’o unment " accor |ng toas
nmodi f i catd oningkntipe. ei ght h enbodl rrent of the present invention. Fig. 20

» Shollvs a themﬁtl cwl %%Eoﬁs%%@ﬁéﬂnfaﬁc%y&ictﬁmlefﬂ of/ibedigHten g hetighehing -

“instrument accor nt .0 e1Rhe ig.
21 Shows. a HFAUEPE TherarPRLPEREERIa qeR b PRURRRERN bV Bl |

system accornlwngtlbu the ninth enbodi rrent is i nstal led. Fig. 21B shows

anot her schemati GV 8WsRbw8aS8EMhLEY v%@&%@ﬁi@ﬁﬁr@&%rﬂ empldiengild h

enbodi ment of .the resent i nven%l on. ‘!t: %m (?Z.H1 g\r{}% noteherr1t sn%geg%tl c

view of ¥ selighting ‘?3‘}%‘{‘78%1%%”(981? Fﬁéotﬁdlm}h RP e R b 8 ssE bR FRE BT esent

i nvention. Fig. ZBigshbhshawsahbamer ingeled ondér videvk trip, an migeh ﬂﬁg

I nstrument &%ﬁ%%%p&eﬁoa&ohﬁﬁg% %@ﬁﬂitﬂ%mbo@ﬁmm@m%mm invention. Fig.

24 sh h | f t 0 th
o Shaped | onsce DRyt s G ah TR R e €0 (1

bul | et -shaped | e
i nventi on. DEEAlbBDe DESCRhETH (NhOBrdddEt BNMBODIONMENTS 25 Vari ous enbodi ment s

of the pféasent | nygnbd QHOM bhotl?x%l g@?&ﬁé@@dlew &t sé’cﬁtﬁ& ep&ent fcdoh@ng to
acconpanyi ng dr aw e not t the same or sinmilar

A
ref erence nu%r‘&i“%hg?é’oﬂﬁb?’?te‘%ftpﬁ pf‘FF@“gé‘??ée Usinmilar parts and el enments
t hr oughout the drigig agshownd stihendsgs seqt]:mabmemf Oﬁfhbgb‘anﬁ 1pgtraingnt ar

according to a tenth embodiment of the present invention.
Fig. 24 shows a schematic sectional view of an optical system employing
20 the bullet-shaped lens according to another embodiment of the present

invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS
25 Various embodiments of the present invention will be described with

reference to the accompanying drawings. It is to be noted that the same or
similar reference numerals are applied to the same or similar parts and
elements throughout the drawings, and the description of the same or similar
parts and elements will be omitted or simplified. Generally and as it is
30 conventional in the representation of optical instrument, it will be appreciated
that the various drawings are not drawn to scale from one figure to another nor
inside a given figure, and in particular that the layer thicknesses are
arbitrarily drawn for facilitating the reading of the drawings.
In the following description specific details are set fourth, such as
specific materials, process and equipment in order to provide thorough

understanding of the present invention. It will be apparent, however, to one

Qo
<
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parts and elements will be omtted or sinplified. Generally and as it is 30
conventional in the representation of optical instrunent, it wll be
appreciated that the various drawi ngs are not drawn to scale from one
figure to another nor inside a given figure, and in particular that the
| ayer thicknesses are arbitrarily drawn for facilitating 0hMayeadbng of
the drawings. In the follow ng description specific details are set fourth,

Slﬁch ash 35 sgﬂe&i i alermm?iaaﬂﬁa pIREORESTe @ich ﬁﬂiyiwfaﬂ'ctibﬁ @lﬁjﬂﬂﬁmtl@eqar ovi de
t hor oug under.st andi. f the present invention. It.wll be apparent,
however t o BRETE HepE ey 1R Bieriteen T R Erpat el B SREaE

i nventi on mayotess pmadctgudedens atrondt sehéseth spdetafl o ddeandisunngressaisr

i nstances, V@)'S!Iﬁllér%%r f.agduedng materials, process and equi pnment are
not set fourth in detail 1 n order not unnecessary obscure the present

i nventiorR. 5 (FI'RST EMBODI MENT) As shown in Fig. 1, the light-emtting unit
- accordi ng t drFarBilyEMB@DDRAINENt of the present invention has a |ight
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serves as a ibvestiion ersbsletf drpeddens. ndildehullsushiard)lens 26 hé lasthep portion
gf ¢ the \t/)vhm k%a mﬁt}’z bﬁ)?fr\lﬁt?av%%g ﬁ)p}ﬁﬁﬁ@i@? F?l ABbtih ?Gﬁticﬁr@aﬁd ﬁ@?ﬁh_ﬁ%ibaﬂg'teﬁe%ér face)
rom whi c [ enterin o) e |.nci den rfage exits,..the
oyl 1 nartcar b Bewed G e St bifbbdumnBhat e DY ERsh a1t " 3tiRRdat i ng
a main portthemybhdtibe recaghtt sovrsce dfirsThens mifailerﬁanimnidattesugr&’@) 2gihel ens
surface) 52 itgp HOHIBS o MH IR bhily 88rvEQ 28 W MESh SILE 36 ale (ArahdeNAldg IS
ext ended down rgj ér_pm t he ce:l.l bgg ortion ?}h to .Eor m t'ge (;QII |.Pdrt1acal
fecess 6. THETRCEhS oM FREls liEht B PEme R omd b dRE SR e 501 e ed
with a secongliodricabresessftaseve: asTreatyolkyodrithg Hortondi for gccopfmad&iong d
material trapsRassRont® thhBshevalehgth of the light emtted fromthe [1ight
source 1. 25 As shown in Fig. 1, the |ight source 1 is.a.resin.nmolded LED
and has an LED dfiegngge Fg&ﬁﬁ@éaﬁ}sgieﬁgﬁp%%%&%ampﬂ vﬂﬁi‘ ??/e flgtRa first
pin 11, 28 r esvedigurface 2. A sidewall is extended downward from the ceiling portion 2
to form the cylindrical recess 6. The transmitting surface (a second lens
surface) 3 is formed with a second curved surface 3. The bulky body 4 consists
of a solid material transparent to the wavelength of the light emitted from the
lLight source 1.
25 As shown in Fig. 1, the light source 1 is a resin molded LED and has an
LED chip 13 arranged on a stem connected in unity to a first pin 11, a resin 14
covering the LED chip 13, and a second pin 12 forming a pair with the first pin
11. The top of the main luminous portion of the resin molded LED 1 has a
convex surface, as shown in Fig. 1. The light from the LED chip 13 is emitted
30  in a predetermined diverging angle to the rightward on Fig. 1, because of the
convex surface formed at the top of the resin 14,
The rest of resin molded LED 1 is formed in column shape with

® other than the convex surface. The

diameter (outside diameter) of 2 to 3 mm
sidewall of the accommodating portion 6 of the bullet-shaped lens 20 is formed
35 as a cylindrical surface of diameter (inside diameter) 27 of 2.5 to 4 mm so as to

accommodate the main luminous portion of the resin molded LED 1. A spacer,
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covering the LED chip 13, and a second pin 12 formng a pair wwth the first
pin 11. The top of the main |um nous portion of the resin nolded LED 1 has
a convex surface, as shown in Fig. 1. The light fromthe LED chip 13 is
emtted 30 in a predeterm ned diverging angle to the rightward on Fig. 1,
because of the convex surface forned at the top of the re8d May200Ghe rest
of resin nolded LED | is forned in colum shape wth dianmeter (outside

?Li”‘éiﬁé%&oa‘%ﬁﬁﬂﬁg%ﬂéﬁ %ﬂ%%ﬁﬁgﬁgf%“‘ﬁhame-%@%ﬁ'%e%’é.‘;{ﬁ“?@w’aéé o
_ ( ing p e bu - S 3 |1§3t_sgirarrg as a
cylindrical GPeaRéhe argddbe @cerngadafiingreion ST e bulletisgapeding, 55
to accomodl forfikeéngreienLEDN andshoouiidtomaptd tdns 20esThisapladedisleEmigedA
spacer, 12 0 L1 i hayi t b of capgut 0. 25
to 0.5 mmii sﬂﬁ%&%@%g %g%%ﬂeﬁg%}%gnﬁggwfl lgﬁﬁég e}%&@ﬁﬁ%&%ﬂlhge ’ grti on 6 of
the bul | &t - dafipead oétke battomgrurfacgioh hEChehip B8 in Bigql+ hEbpArilersimsfed | ens
- 20. This spdegs 20haela @dged shapet portiaf sintharabhie [EIAN other thanrchleutnp nous
portion of the LED 1. i.e.. on & f r.d.o r; f D chip
S nRig ﬁ;ﬁlﬁg%@gm%ﬁ}éﬁsﬁ%sné‘a‘?@; L9 ﬁa‘f’s’h%ii%i Eﬁgﬁ%é%ﬁ?% %tgf
simlar to time seEmdC\gVhesutihghooheonvep Shpps-t i ame REF1EG @REMEVi ng
surface 3, VR 6f {&ohRnRARDED Pottforf @ItHBBullk{-fhapddde seLo il Cty 3emhustur f ace
shaped it i DA BRmaier (i Ra Cmpl 7 Shoroh PE G apee dPap0 bOERE T 0™
dianeter (outcstatied dermelieg pn 2 WRegebresteipbiohiobtheshabiemitsimg Wwot seqerdias
-~ sel ecg ed deft%pcf[ﬂh@H?Pé}nﬁod{ﬁf%ﬂﬁ.o?El?g?ﬁfe%@x%ﬂhiﬂﬂe@ﬁoﬁ.h@THeirQﬁBI'e,_QH@ Hiai_lr_ﬁ@ebl]rgiﬂo .
accor di ng e fjrst e nt,s 0 e present invention. erefore, e
di ameter 2 I:?glodpnioof ﬁﬁ?ﬁﬁnglrdé&%’%é Ehd 36 © eosreier?herd_e gé%w%vé’rstgl ect ed.
However, to sufitieoilgeollsctabe light eohited ifipm tlend EDel it iopreférablenp sptisf i s

preferahblse t@s8libeint eqtatione fol lowi ng equation: Ro >3 r ...... (1) Were
Ro is the outer radius of the bullet-shaped |ens 20, and ris the inner 20

radi us of the acconmpdating portion 6. The LED 1 according to the first
enbodi nent of th&wpr&sertrinvention rray--be-(h)ol ded with the transparent
mat eri al such as epoxy resin having a first refractive index in. Then, the

second rert albFUeR FBE Hgeapes ahite e oatpt e L) SN Bl dex i
The LEDZ20 napdbe @dbemeodamedaiingtpheiiomécomodati ng portion 6 with
intervening fluid@ry£homRg-aRERE R fiedthefibddifRnt of the present invention
may be molded with the transparent material such as epoxy resin having a
first refractive index n1. Then, the bullet-shaped lens 20 accommodates the
LED 1 with intervening air having a second refractive index np different from
25  the first refractive index n;. The LED 1 may be accommodated in the
accommodating portion 6 with intervening fluid or flowing material other than
the air. Many kinds of the fluid can be used, whatever the gaseous material
or the liquid is transparent to the wavelength of the Iight emitted from LED 1.
Spacer oil or the like can be used between the LED 1 and the bullet-shaped
30  lens 20 in the accommodating portion 6. Many kinds of the transparent
material of a sol, a colloid or a gel can be used as the flowing material. The
bullet-shaped lens 20 may have a third refractive index np different from the
second refractive index np. It is possible that the light from the LED chip 13 is
converged or diverged, by appropriately selected the first refractive index ni,
35  the second refractive index ne and the third refractive index nz. The light
path may be designed that the third refractive index ns of the bulky body 4 of
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the air. Many kinds of the fluid can be used, whatever the gaseous materi al
or the liquid is transparent to the wavelength of the light emtted from
LED 1. Spacer oil or the like can be used between the LED 1 and the
bul | et-shaped 30 lens 20 in the accommodating portion 6. Many kinds of the
transparent nmaterial of a sol, a colloid or a gel can be UsbEya606he
flowing material. The bullet-shaped Iens 20 may have a third refractive

iﬂdex 22 f'i ftiﬁ@'b?ﬂbt-fs]i%f@dl_ﬂgs %ﬁ@%ﬂ%ﬂﬂa@ﬁﬂ@ﬁgér\tﬁ gradexllpemaller.i s possi bl e
that the |ight om t he ,LED .chi p is_,converged,or divar

appropriately seﬁ’é@?’é%llatlhtg’eflfé]?texgtgfﬁiogéflilev%miln eog tﬁ? ]‘"‘gs‘ééelt4 ﬁ%ﬂ%reig%éﬁl he
refractive icndesx s faneds ook cartiribaitedfor Adwnimatiadext tezomeaa spicghed sgavh may
be desi gned ﬁgga%fcoﬁl End . r dsBEvACt (1R f:R0eMbBAirdntidTehbpkédenbashendionf 13 05
May 2006 _the, bulle Phﬁ ed | ens 20 |% %%d al | har erI ?r .ﬂraduayx

smal | er. 91 n tgesreiisty ERboomppents fae be r’ttrlfée%B ?Prtgvr‘? BOTPHETEEIR™ 14 ot her
than the cefvexthsuefiacaoidedddtD dde o tautedin dre ambmquatin@moptivnlﬁe@ones a
so-cal | ed Sttﬁ?%g%lbﬁ'glb%%eqpﬂgﬂg@%pﬁlnﬂc}@%ﬁ%ly, WRadihg efdohdtticemedineng -of the

present invent ese stra ht cofrpanents. ¢ be contri put ed

ef fecti vel y SeHely thegsuasionda)- 18 r%’ﬁge I"é%lﬁﬁ‘*??gll %‘gtg‘elf‘l%f?r&mioga BAtained in
t he accomogaiiing 6REKEH tnbtlefincidaat bulfhet ceitiapabriions?2 2@ meal hpshe Britirel y,
under t condi tj on.t hat d.r | Sfy L W) o] f afg, the

i nsi de H NIk ‘%urg%cgéz%%c?giﬁ]lflﬁ%;ne;%}ﬁtﬁlgﬁnégg?ﬁg(?ﬁ%dﬁadge?%é@:zg%%nt, surface
(cei ling portiayn)elt may he@resent hetweansthelghP U g the decamanedatingeP ¥ HRB i oned
as the inci desitthpohllbOsh&edabheed] el bghhe milleiplesieflaytidn gy lightyatenchr esent

bet ween the,LED,1 and .t he compdat i i f - ped
Cens 20, " badRaroirf R, RS TRRPLeh? cARbhA Gl HiyPngt BED Pk Rl 48P0
surface. Thésdoserabutedbi ﬂﬁmv@ﬁ@mby Bas/onventisaally EREWEAPERALYSIYR t o
contribyte fs@eh b kHakAahFeg, 2bywifHeconventenenal) yHbneover, dpisk ealaysigitem 15

such as shown _in Fig. 2B wth.tnh n I . ese stray
ant - componmrpeChliap gl Wphtnf ARl hind BoruoURhe skIENE, B TRY,
enbodi nent  smhadempneekide nravatinvntiamcancbesfactveDetollessr cBpagtantly,

Resul t ant | y thedd@$8y Bh@Yorhp@ttint€ eiyaneainsribaye dfr ¢0mhindtitred Byothe

illumnation, B he det i?e exper.i nent . i Wi

pref erabl e tdl‘?gi?ly%%eexﬂeélﬁ’é?rﬁq? tg‘ﬁdn??fgo% IEr lé;?f%(ﬂ ﬁfse}g%blgg }{? ﬁEeﬁ)e(r:%P 5%}% %razldot ®t he
second &0r veddirR gbthescwvatire ofihe eaconfgpaed sufacefooldheiarlpt eBppeshi ng
equat i o?; Qe dB2& skii s fofowinQG quations: (2) 25 where k = 1/(0.35n - 0.168)

0.93<kRAN <106 ... (2)
25  where
k=1/035nr-0.168 ... (3)

with n being the refractive index of the bullet-shaped lens 20. If the geometry
30  of the bullet-shaped lens 20 satisfy equations (2) and (3}, the collecting
efficiency of the optical radiation emitted from the light source 1 improves very
much.
As a result, the potential luminous energy of the LED chip 13 can be
extracted effectively with the efficiency nearly equal to the internal quantum
35  efficiency without depending on light extracting efficiency based on the shape

of the resin 14 or the reflected component among the optical system.
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with n being the refractive index of the bullet-shaped lens 20. If the
geonetry 30 of the bullet-shaped I ens 20 satisfy equations (2) and (3),
the collecting efficiency of the optical radiation emtted fromthe |ight
source 1 inproves very nuch. As a result, the potential |um nous energy of
the LED chip 13 can be extracted effectively with the ef f0gMay@pObearly
equal to the internal quantum 35 efficiency w thout depending on |ight

extracti ng effi cit1ﬁm]ys ?ﬁ??ﬁeQ&%t%ﬁ?%Q%git%%%g% eel,s'tmet %ﬁst@mﬁddegaef bfect ed
conponent ampng the aptical system ( B LS WA tink R€ea

i ght - emi tt i 1 RIATERE PG 5eq T s G s oS r

i .n\%e;t :aont E:anﬁ? ad@i@iggt%n?r;ﬂgﬂgls&tgﬁsa Eéiséqlélgmii?a%nmj %mhgga&é&%ﬁﬂ%}r a

2 [ar go. nunbor e neder Rl B3R IR B0 LT RO Dbk AER S Y Tef
acconpl i $hecatsgmphishedhy she rarantiopal entical pxstem %ng?sa@e@ﬁawgﬂa B P g.

- 2B, Surpri sgaghikingifetHeliinliante arbdxerhaohildyadiby onlyingneglel yE B, whigl e
"amp comer ciariyondy ) el il ARk bl iA0hp R AP0l cRIBACN

i npossi bl e t avdibbpe.ediusedhe Wmhl%nhéﬂé%ﬁﬂ)ﬁﬁﬂtéh’aﬁm%ﬁ%%“t}éecH’FﬁdééPdsense .
can be achi eyaq ¥ St a1 cohbhdt ¥BhRicST ¢eiGt WhR basichlvwed biynuskgthel. The
optical a_sureqengr s%/s_t em_sglf t he Porefent invention with the bullet-shaped
| ens 20 havi HFRHETSGHEF 4Fi°IBTEF! “2Ro"= 30 nmis shown in Fig.. 2A which

i s conpared w t h Thatptofal BhepsupBnesihoitery of Hee RessoRniiveRBEPLGPER EBF  system
Fig. 2B enpl gyfeiashgld 162 SPhEGRYAKe babs dilhBeat IR £ Bo momtiekhdwndndiiet er of
beam | nt ensi £ BhU 1P GParbBUR ot PELIE 2psrunm Ui onaal hudid gpleat e
y-di rection, spsheroh Fig. @R tiogbwala teoy ldngesphveralenadPéharivgdhg odferect i on. In
these nepsur @RSy of6d W TEBEEhd Bgtidal aNsade AbANgystéias ¥helvheatHigrR At
R e R s P
resin nol deglobED-directive, sibath wrortleagennktoadesinsionl ks RlopaxRdestiont dihed

Wi th variougdi $iHREES&Sts, ANk her BBMstBodEalph@thed-difechog.at4. The
ordinate of PO i S RN LRSIt Shnt s ARSI gyt eoch

of the neasuP® scissa i ne s”invers

square 010 t hmeprasdradigBng: stahoarg shpgndhdlia 3 Wit de vesultder ke 195
intensity of pfohedorepent THOW SR8 {16 hoWowi heFidly aeve obias@wliaw', but
the results ggri(gt?sedi(s:’?ar}x\{zgg Ersls,%rz]lﬁl the results are plotted in Fig. 4. The ordinate of Fig.
4 shows the maximum intensity of the beam profile at each of the measured
distances x, and the abscissa is measured as inverse square of the measured
25  distance x.  As shown in Fig. 4, the maximum intensity of the present
invention follows “the inverse square law”, but the results of the conventional
optical system deviates from “the inverse square law”. This means that the
optical beam of the present invention is well parallel confined along the optical
axis, but the optical beam of the conventional optical system is dispersed.
30 Furthermore, in the conventional optical system shown in Fig. 2B,
additional instruments such as a lens holder and a drive mechanism other
than shown in Fig. 2B are needed and an adjustment is complicated. On the
contrary, the bullet-shaped lens 20 according to the first embodiment of the
present invention achieves the diverging and converging of the light path with
35  the simple structure.
The LED's of many colors (wavelengths) can use as the resin molded
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optical systemdeviates from"the inverse square |aw'. This neans that the
optical beam of the present invention is well parallel confined along the
optical axis, but the optical beam of the conventional optical systemis
di spersed. 30 Furthernore, in the conventional optical system shown in Fig.
2B, additional instruments such as a lens holder and a dr?{%Mayg@néni sm
other than shown in Fig. 2B are needed and an adjustnent is conplicated.

Onnbt ge ContleraD Y, udeB@ishub |1%1ht shapedot m@alga@ e&ﬁﬁﬁhgl&lﬂgt dootdigg td tiat first
enmpodi nent o e I nv ntlon achi t Lve ver gi ng
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light sourceyfiRl IEI®s Wi b6 Lihid8es dRlbtuReLnbddsdD MR ekhindle, tREbOdI Ment

f th t A white LED

Ol e Phes s [hD sl Rgrpoeiastbute e ED kit 442 E L oo ihran

bei ng. Wi ta@dHERE $Binbhntahydjkcaly, of 1sterad vertesllyanbéhissask, sEopinexanpl e,
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green (G acent vertically.. In this
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14. Further e one termna ground termna eac
~ connect ed i itrewmen- t he four external pins are drawn out. Tr anspar ent
resin such as acwhhgpaa@hdrdse@smh ﬁmﬁcr@fﬁaﬁcﬂdmﬁl @hdghm;skmmtoérglaesls such as

gquartz gl ass, _soda- ro |I d
transpar ent nbﬁitgslta Su?ra?e xisc I’glsasgse a-l rﬁ(?%f'\as %%8?139% g@%@ a91dal§ 1&@ se 15
with the | i gmd-tepninaragt nlmstw avterigl }‘1"’9‘19@5 astige ullgs Sbﬂﬁf’dﬁeﬁé #9 Iaqu? he
present 15i NWEPh kO 1ightteh@ TGSt adedriitst @l thadiret é@bodinodntad tinfyesénS, or

Si C may al sq %1ounse%m§xberlnm£%§§£a Serify HLEXIDE 0 AL o Bic RS

tr anspar ent 1nveb ove materia nspar ent
resin, suchbgsisady yPiild f‘a@hélrmial@s Flrﬂexé?rle FIF AEphswHr asiraasn Bé"e%’f ezraps
suitable f OheMasHopsRAdUCkhbAR abbvd MhatdialbuirhaépaBapadit eueh 2Q . acifisy sfidr e,

once a nold s ”gld%ansg%remppa%lt ]%?%p%@gg?‘flk%ﬁg ﬁgromggﬁ @d@@ﬂoﬂ%’fﬂ% t he

nol d, then the" ns eas] | y realized.
FIRST N26I Fihalpt ehpior [PHE 28} RERC ENBEP MENT géq bablstisharete
| i ght-em ttijng 2mid mabledndhing thOmbhe thédk Slﬁe mass productlon of the

bullet-shaped lens easily realized.

FIRST MODIFICATION OF THE FIRST EMBODIMENT
25 As described above, the light-emitting unit according to the first

embodiment of the present invention has a technical advantage that the
changing of the light path, such as diverging or converging of light, and the
focus point are easily achieved without treating the geometry of the light
source (LED etc.) itself, by using the bullet-shaped lens. Especially, if the
30 diverging angle in the specific direction of emitting light frem the "light source”
is known, optical design such as converging or diverging become easy, and a
radius of curvature of the first and second curved surface can be selected
easily. '
Further, as shown in Fig. 5, outside of the first bullet-shaped lens 20, a
35  hullet-shaped lens 23 is arranged, and a transparent material 24 is arranged
outside of the bullet-shaped lens 23. Thus, the diameter of light beam from
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enbodi nent of the present invention has a technical advantage that the
changing of the Iight path, such as diverging or converging of light, and
the focus point are easily achieved without treating the geonetry of the
light source (LED etc.) itself, by using the bullet-shaped |ens.
Especially, if the 30 diverging angle in the specific dire8®May2006em tting
light fromthe "light source" is known, optical design such as converging
or diver gi ngeb@casRlcadHD 1aad e furdek usloeted s xatwoleanf a theef irradiating
second curved surf.ac fan, be I e Fig. 5,
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et-s ape a fift ved surface
on a ceiling por ooy et Paﬁ?ﬁplhﬁ’% %‘ﬁ? a&’ror‘?eﬁj%&neﬁ’i % sixth
curved surf agebddmedt bbtieherebédttinventivets maldedorith thst@hmmram nFatgriak  t he
LED 1 in thesufchr ?egggf!r%élﬁ%tab% Ohirithenllcfisd in®FIQDI TR, ffe filie present

invention is transparent .naterial such as resin
having a fi ristl ettéﬁ?a%@ {aps Fokrengp t ?’F}‘?e‘ﬁ’fratcﬂée frgegne %ﬁ‘?l’l‘l&"%@ﬁ%%t@ﬁ | ens 20
havi ng ast hit@EDriekithdhtat@eningenir haviageosmodatrefattive ibdek BD 1The t h

i ntervening lﬁllfet%@éh&gh@%ssﬁcﬂﬂqnégfff)ﬁx& 'r\éﬁ'aklﬁg@ﬁlcﬁg nsm@omﬁwdlaﬁ‘és thhaped

| ens 23 havi r st

ex n onmodat es
bul | et - shapeﬁsFSF BHQQ‘?E’“%@HSP%?%W@h’r%@r"a‘?ﬁn%%ﬁ'ﬁg‘{“@g §§8‘Eﬂﬁ’(§1 lleélfarcléfg'fl ve
i ndex no. Fuatlben,. tthethsmanbspanespamat ardtatiald4 havingg Afthirtfractief maleki ve

i nd 4 I |
e 8o ShER ?x%o%%tésh.%] %11&%&@&10&% 2818 wlh 23t i %f@q@rwgigle%m?gh L

may be cco#n?Bﬁgngb‘Flé% ng éq“faf%mic}]gh @%ﬁ%@ﬁf"?ﬁ%}‘ |nt erveni ng

a fluid or sachhawidagehedspedtatelptihtie adtamnidimtaigrporfihe ihieghenipgtahiiudy be

desi gned thaf, , hBGiddinhtb: ARG Y8 thBdEX Ahe 111 JuBHELLY bEREABRIY Brindex
n3 or the f tah
the third refractive index ns, the fourth refractive index nsor the fifth

refractive index n4 is gradually larger or gradually smaller.

25 In case of the first modification of the first embodiment of the present
invention, the beam diameter can be broadened. If the beam diameter
broadened too wide, the luminance is degraded. Thus, the light-emitting unit
is not suitable for the flashlight, but suitable for a backlight (indirect lighting
system) which requires illuminating in uniform. Therefore, if the ordinary

30 LED is used for the backlight (indirect lighting system), a lighting point of the
LED brightens as the spot and the unevenness of the brightness becomes
canspicuous. If the beam diameter enlarged to about 50 — 100 mm?,

backlighting in uniform is available.

35 SECOND MODIFICATION OF THE FIRST EMBODIMENT
As shown in Fig. 1, the bullet-shaped lens has the accommodating
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~refractive index n4 is gradually larger or gradually smaller. 25 In case of
the first nodification of the first enbodi nent of the present invention,

t he beam di aneter can be broadened. If the beam di ameter .broadened too

wi de, the lum nance is degraded. Thus, the light-emtting unit 1is not
suitable for the flashlight, but suitable for a backlight 0% Ndyr2866
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as the fi rSteng:lﬁ'tanﬁgn{?W Jh%%egerﬁ’lﬂvérﬁ?orWQQH% chibVESecout fcasr Baidepersi ng on
ndition

H‘ ansmitei ﬁ%ﬁ@hﬁwadé fggo@ l%wd t@sﬁ%&@é U%Sc@fﬁd?’%%%ed lenfﬁré’é‘é‘/h%’”%arﬁ? i

second nodi fthe ducldigtafcahhe dhitasied. enbodi ment of the present invention. If

t he congave second curved surface 3 as shown in Fig. 6 is used the |ight

tends to diverge and uniformt swtabl e as the backlight can be obtained.
10 THI RD HEERICRPDENC AH O e RYRSERMBPPNERNNL Fi g. 7 shows the

bul | et - shaped | efmsg. msmﬁﬂgﬁmlﬁtahﬁmﬂmﬂatﬁmmpgme arcoimpddtiinghe convex
first curve o%H@IA &tﬁ’th?ﬁ&%&%%%ﬁl”eﬁ%ﬂ%ﬂr%ﬁcﬁn&;t@nsrﬂlﬂ@né:m% second

curved surf I cati I rst i ment of

t he present thﬁ@@%‘quoﬁﬁcowc‘ﬁlﬁ’é autiarce éd‘séi‘ﬁég}rﬂéﬂ?dlj%att“ﬁéo ?hr?\r}bérﬁ? ors, it is
pref er ahbe thafodikenbhef getprésaft ihbenttony By fha ddtaded eepkrsmehtbe the sati sf y
follow ng e Ol Aght -A -of thék n?&% I frst BEr@aQRBEcY Of
the bullet- qﬁ&tﬁietgg ét(r)lrssqégfggﬁeg ?tegme}cz]%gtltonso ,O 3 rl,?nl frorm ty of

| um nous i ntesadisy fdlovting epratagh-at ed surface i rrpr oves very nuch. 25 ( SECOND
EMBODI VENT)

0.025< A /R<0.075 ... (4)
20 .
If the geometry of the bullet-shaped lens 20 satisfies equations (4), the
uniformity of luminous intensity on the irradiated surface improves very much.

25 (SECOND EMBODIMENT)
Fig. 8 shows a schematic sectional view of a light-emitting umt

according to a second embodiment of the present invention. As shown in Fig.
8, the light-emitting unit according to the second embodiment of the present
invention has a main light-emitting portion 23 of a light source, emitting a

30 light with a predetermined wavelength and a bulky lens 20 covering most
entirely the main light-emitting portion 23. The bulky lens 20 of the second
embodiment of the present invention is a bullet-shaped lens. This
bullet-shaped lens 20 has an accommodating portion 6 formed as a cylindrical
recess for accommodating a main laminous portion of the light source. The

35 accommodating portion 6 has a ceiling portion 2 serving as the incident surface
(a first lens surface) formed with the first curved surface 2 and a sidewall
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Fig. 8 shows a schematic sectional view of a light-emtting unit according
to a second enbodi nent of the present invention. As shown in Fig. 8, the
light-emtting unit according to the second enbodi ment of the present
invention has a main light-emtting portion 23 of a light source, emtting
a 30 light with a predeterm ned wavel ength and a bul ky | eng5 May@80eri ng
nost entirely the main light-emtting portion 23. The bul ky | ens 20 of the
second enbadismidd @émtﬂm@ cpilRgaRirtion \eettibnn the calibditAtresdsapeThk dmtky Thi s

bul | et - Shapqens 503uf ?x ﬁgs g@rﬁ%&%ﬁ‘}?g%{»fﬂ& Rl%et:bf?@ 1dhsf f@:g) §Sfo?med at

cylindrical ~recess um no o t he |ight
source. The t38 tm@@rmmémthg spend orved Ragage 8 djom E“‘&b?ti ﬁeﬁ‘ QW& ing as

t hef i nci dentfa&ﬁrtfx@(iﬂcldéﬂ Stk d @nes Slil}feaﬁﬂky fooayrfaokomphala beheedr tlst cur ved
surface an 18 Va 6 ext r i g portion 2
to form the IBV%FHJH ‘\_ga?e %383258 t"l%‘@ SURE e gfdld?épn%%? OF% Sl)h&

transmi tti ngnsterfadeanspaseddodhe erpyeimet @é§h®lghfd‘rm’é§9dafmmt% 1%8% portion,
Wi th da tsecoré]gu%ér Vq(ixes‘;ﬂﬁé ﬁflilﬁn:ﬁbﬁniﬁgﬁh’dm Boidnl" G0 theLo B bf zﬁgopffléeﬂffihtehe dent

i nci dent surfa exi e bu o4 NCi den
surface 2 aﬂﬂlﬁdﬁ‘éz?’ﬁé%i‘?mgﬁg“@?% é‘*ﬁﬁ Pgti)ﬁ’f fgrtSE \é\%e%c%véal “materi al

t ranspar ent to tIthevanehdAgthbohdles donghiseeran nlueditraddwptinegl ﬂibfgfht%asour ce.
The glg 2@%;' Egptan%rgotito!rﬁxg Qe dAfkal Bels gﬁ e@@boi&aﬁngf% 'f&z%h efnhber

bundl e avin transpare %dégat er | g ‘F e i ndex.
The opti cal fﬁlﬁél’wlﬂﬂﬁ&% PredeisTIpin %F%‘F%F”é\g]lett? tae r’@;@?"é‘é OFi %r 23a,
10 23b, 23c,Tienebtsal fibeidR3al8b oiRd, aad sé fdreh Hradag tiasipti@d&beahdndle %Bor t h

emt |ight i ve i wakd on
Fig. 8 gThZI“%%‘O?éﬁ?ﬁ%hegﬁétﬁg%‘g?B%ﬁaggé;@eg%h%‘&s%@?%%ﬂﬁ%%ﬂi‘%aﬁé"“?he ot cal

fiber bundl eexSbskibytsd %Q}%%Ptil intwsted. Of course the
single aptical filhgicalfiper BB isfdratcdtinted chlomn heay@pwitbahefdibmetdsundl e 23.

15 Optical fih 1d%§1a{r§e$r31?rcrf340'5qﬁl%?ﬁrfgpéﬂm l%ha%e‘éﬁ&emélt]@f@iea”m er

(out si de di aneter

ex
accormodat i MFCPBMAdGHIG RIELIPRE % the EPH%%QE@GEII%?% %’5’ P’ém? F‘ﬁ@&ygggﬁcal
cylindrical swgtickatainfietdr dariderdifnestirplel 415 mmf’ @fasdoBctanbiodrie theo as

Lo accomodalg Oévé}%ﬁnemh@gg&&aﬁ%hb%fr Hg1OR 58£eegeémﬂm%‘t% shaw, RaSpacer,

omtting to s serted

bet ween 4the dtirkngsspf ng%h%*ar%o 523ma1ﬁe|n%€1%eda‘tf‘é8’ﬁ%a1a% P%C%é‘m“bﬁ“% of the
bul | et - shapezh hedsh?8ccharmédatimgpstion 4 ERhd tadkttshepdlldnet2Oshafisthg dres 20.

T oy hen LEBCLaberR. Bl St T, 2HPPRL BLARLSHARA 16020 el On. the
convex shape ion serv §'%
s aped other than the top portlon the convex shaped top portion serves as the

transmitting surface 3 with the second curved surface. The diameter (outside

25  diameter) of the column shaped portion of the bullet-shaped lens 20 is 10 to 30
mm?. The diameter (outside diameter) of the bullet-shaped lens 20 can be
selected depending on a usage of the light-emitting unit according to the second
embodiment of the present invention. Therefore, the diameter of 10 mm? or
less and 30 mm or more can be selected.

30 The optical fiber bundle 23 according to the second embodiment of the
present invention comprises a plurality of optical fibers 23a, 23b, 23c, and so
forth, each of which has a clad having a first refractive index n:. Then, the
bullet-shaped lens 20 accommodates the end portion of the optical fiber bundle
23 with intervening the air having a second refractive index no different from

35  the first refractive index n;. The end portion of the optical fiber bundle 23

may be accommodated in the accommodating portion 6 intervening a fluid or a
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transmtting surface 3 with the second curved surface. The dianeter
(outside 25 dianeter) of the colum shaped portion of the bullet-shaped
lens 20 is 10 to 30 mm. The dianeter (outside dianeter) of the

bul | et -shaped | ens 20 can be selected depending on a usage of the
light-emitting unit according to the second enbodi ment of 0% May@088ent

i nvention. Therefore, the dianeter of 10 m¥d' or I|ess and 30 nmor nore
can be sel eCﬂ(ﬁ»dlng?zﬁafﬁml@phémbnfuhb@rn burtd ieul23-deped dimsg2d maylmvsecond

enbodi nent o resent inv o] i r I
fibers 23a, (%:%P ?fptwe ndde" 1o 1%8% ?1& fg%rrﬁ@l % 86%1% x%yﬂéca% tiﬁ(dfe(?(fdn ggf%g a
first refraqudsedlé tahthailichTiom thtend bortics olshapeticrbfikerdpimile smibdat es
Lhe end por tdoﬁge@edt&eal%tgbg i}b}ﬂ%bﬂlﬁﬂﬂﬁ lsBlect?d t\l’ﬁetfggt {lﬁﬁi’c]‘cﬁﬁfﬁllﬁ@eﬁ ?ﬁ a![ r
avin asecn r e i.ndex no m e fi ractive
PG e g0 L] ERL 9, SR0L 0 5t
accormmmodat ecbath e bade sigmed aba tridheptbind refi a@tiive tadaxems quhabuﬂlat gbapeda 19 05
May 2006 fl ol\%glg %ﬁ{d@llyqta{?eﬁ N VARREY [ g,hgluelfl'he bul I et - shaped l ens 20 may

have a third re tive differ ent fr h‘?ﬁ con :t?e ractive
index no. It is Wysdrsy }égghﬁ‘tayt PICFGH P PETR RObTY & e ]tcﬁfe
optical fi befﬁbdwmﬂ[ﬂe 23 aind the anwengedating gbuérme df t}beyblal[iﬁ:trslrmmleétl@hw%

sel ect ed]tq]rrebdgéea%&l tfh%frﬁaﬁigly?eﬂ&%ﬁ 19251&1; Q%a%ﬁ%@ﬁ'ﬂda{@fsfu%ﬁcbVeThQé%ex no

and t he ractive qu% %(P %)6‘ esg)gned t hat the
third refracitirde IEHH@EHW%‘FS Pﬁ‘éﬁ Bei heen.exfeEasied sq %%EO tpgu ual l'y |arger
or gradual | yilkiginkeibn b?h@nsémmmdhl@htvmmwbésjmtememtchtmetcmm telms, end

00 b S e L Rl A R

t he bul | et - shapé on t tion o allght
at each bour@awbgtﬁdffaeellumnwéwnsff?saglta{qtlghﬁn@eﬁb%%eﬁf%v B eCOTRRONSEEh
extract e SOGroskd vEiORn theUiceorh Modatihk poiticd 660 thy seond end boelimk nk nbile

opti cal system.s Cllﬁvgﬁ &gnvex | ens, concave |ens or neniscus |ens.

However, these™s t caonponents can_be contri huted r il lum nation,
resultantly, sind@ fil‘lfﬁe‘é’éy,sfthedxghtl g HBYRsAeEIAE te e 5&5’§‘é‘b£€\%”k’ﬂﬁ’r’iﬂ%l
accommodat i ngf thebiésent tnemtioheaseekodv@nhodilyeht de§1réd‘|éiun}nlmﬁ$i@|gtammﬁe‘nt i on.

In this way, a ilgﬁt Léﬂntcoﬁmﬁﬁt 3P @il%m?x?z&%rfj 19 eta%11§/ BBt;ﬁﬁ%%n%ﬂbOd' ment  of

t he present |n ention can se ect voluntarily the desired illumnating area
for a I3%4htlugeaaneont ribution for illunination, and easily obtain a
desired 20 | um nanedighih@ukdcgiot eﬁmﬁrfgethfeq:rreMﬂnmngl lighe fooredbe ethsread | i ght

fromthe ot hoqrthgggtlcal fiber bundle 23 is not limited to the semiconductor light emitting
device. Because the end portion of the optical fiber bundle 23 accommodated
within the accommodating portion 6 of the bullet-shaped lens 20 can keep in
25 low-temperature, even if the light from the incandescent lamp is used.'
Therefore, by using the light source other than the semiconductor light
emitting device, the limitation of the luminous flux which defined with the
light emission of the LED such as the light-emitting unit according to the first
embodiment of the present invention is avoided, and the extremely bright
30 illuminating system is accomplished.
As a matter of course, the shape of the end portion of the optical fiber
bundle 23 is not limited the shape shown in Fig. 8.

35 (THIRD EMBODIMENT)
As shown in Fig. 9, the light-emitting unit according to a third

20



of the optical fiber bundle 23 is not limted to the sem conductor |ight
emtting device. Because the end portion of the optical fiber bundle 23
accomodated w thin the accommopdating portion 6 of the bullet-shaped |ens
20 can keep in 25 lowtenperature, even if the light fromthe incandescent
lanp is used. Therefore, by using the light source other t®&aMay2e06

sem conductor light emtting device, the limtation of the |um nous fl ux

whi ch defi ned, Whdithehld @5 thd PRl £MShaPn Ased HRaLEEASHETMAS at biRe claimed
light-emtti n%vunl t ai:cordlcﬂgf%%lﬁﬁ fl(rist . er%dl mtl?% of thﬁ pr.esent

i nvention i siEfGicHEE 1 el ‘ sgd b PTG 1 MERLAIAGEVE 8 i s
acconpl i shecthe ofsical fiag:t eseddh thewesed dthkodihepé. oThatie, eerdnpoeddtorg of t he
optical fib i ' L 1 BaR& <3 PO WRcdBmbU GtesGhe 35
(TH RD EW&%&@%%&&% %ﬁltsé?%metg@t%%ﬁ?gﬂt-% .tt.illcng ?Jlgit ?gcco(idi ng to
a third 20 OBcMeesoaTdasbbdi MY Rarts wad pleaiedits arsviaHiaidly the dyst an

i ncandescentseb@iPedd ol e itk 2d itk thesk idgbdrigtintscare bniitetldase of t he LED used in
the first enbodi nent and_.i nst,ead of i i her i ,second
embodi ment. That 1% C accommo ?tﬁ?ﬁéndeﬁt(%%\ﬁ 1%%]36 _o# %%1‘2’%6&#%&1 %1%13}; ?%rn%t he

bul | et - shapeihermat}n@gyabedmesishivedraipasetieaiid a3aeaEirsnpr ysilner parts
gnd el e{T?nt Sm@f&iaﬁis@{:h%g ﬂd@,tmﬁgo&rss@ shadld &e@@ﬂt hohseum Qﬂ%{&ﬁﬁ%{tllamd theSﬁ
escriptjons e om e. wever, since the incandescent |anp such as
t he hal oi;;%n }P‘gﬁﬁ’} Sg’ﬁp?‘i?mls@rral energy, heat resistive transparent resin,
quartz glass, or crystal mterial such as ZnO 2ZnS, or SiC should be used
~as the material of the 10 bull et-shaped | ens 20. (FOURTH EMBODI MENT) Fi gs.

10A- 10B and : i ew of a light-emtting unit 15 according to
a fourth em@ﬁgﬁ%‘ﬁﬁ@ﬁ@mﬁgﬁt invention. As shown in Figs. 10A-10B -

and 11, the i ghtFigsi QA -hQB wmidt 1laghwor sieguatis vine dfouigit-enBbagment of the
Er Iei en:) %ﬂquﬁﬁcbﬂﬁng?é a?foﬁﬁﬁle%ﬁ%dﬁ%eﬁ} Jliﬂ’ t@{e_ﬁése@%tfiﬁ%tﬂﬁit @I@&{h@ﬁvtn' ierFigh. a

ul ky body 0 ove, the.collectin i cien e .e

"ot from W& PRgmt LoRhELEt Rifitte PRt eitsfira G BR H b sbISABIRE S0, | g
portion 6. 2Mhefresdulikyentenshasaapiledimnf minreh3babblt heltemaiortipe oppesent

i Rvent! OnFi Sblﬁﬁg 1889 1533Rad ihensyd A Rledti st EEllaky ey thdehiteal lightiewal | . As
snown 1 n 1 Q.

o er Al 16 the) otk FREPRGF Retoerra s R PRPEE S EREER Cecone
pin 12 &tk eTkebnlkydbhy 25 of the fourth embodiment of the present invention is an

egg-shaped lens having a circular cylindrical sidewall. As shown in Fig. 10B,

the resin molded LED 1 is supported by insulating material 16. By the

insulating material 16 the first pin 11and the second pin 12 are electrically

isolated from each other so as not be short circuited by the reflection mirror 31,

25  even if the reflection mirror 31 is made of metallic material.  As shown in Fig.

11, the resin molded LED 1 supported by insulating material can be separated

or attached to the bullet-shaped lens 25 easily. Other parts and elements are

similar to the first embodiment, and these descriptions are omitted here.

30
(FIFTH EMBODIMENT)

As shown in Figs. 12A-12B, the light-emitting unit according to a fifth
embodiment of the present invention uses a plurality of disk type surface
molded LED 81, 82, 83, 84,.... as the claimed light source 1 instead of the

35 single resin molded LED used in the first embodiment. That 1s,
accommodating portion 6 of the bulky lens (the bullet-shaped lens) 20
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isolated fromeach other so as not be short circuited by the reflection
mrror 31, 25 even if the reflection mrror 31 is nmade of netallic
material. As shown in Fig. 11, the resin nolded LED 1 supported by
insulating material can be separated or attached to the bullet-shaped | ens
25 easily. Oher parts and elenents are simlar to the fi&sMag@#0@i nent,
and these descriptions are omtted here. 30 (FIFTH EMBODI MENT) As shown in

Figs. 12A- 12BymbiRiaké OfHe H}atﬁtgrfb@dw]!dtt} aGGeHEE Bl BED 1,182, egpodi ment  of

t he present |nvent| on ses ura ur.f ac LED 81,
82, 83, 84, .84.. a@apged ppg ?usahftlé%ué%@@e ‘%B@S Bietie eleggéh%?%t& e
resin nol dec(P[EHD fis@ttainplé.heD fHer pharenhokilmeents Tteatimiky to sbe Sustodat | ng
portion 6 of E:%h xllduraﬁxﬁeﬁﬂﬁ 41{ eE&"dE&Imﬁ ?%‘?e oﬁﬁ%d%@@l 05 May 2006

acconmodat es’ type surface nol ded LED 81, 82, 83,
84,....arfranged on a flexible subst rate 33 made of pol yethyl ene

~ terepht hal atppgt RohiFichPonexery erT@eheoopacts and el ements are sinilar to

the first and s cond_enb itted here.
5 B ST NODI P CARROREE e e RER e AERCALcDdifR%y. %@ﬁj}‘ { he
light-enitt mgdl@natwrae&dredﬁfﬁg epapodiraent pisthe DEpRANtIIBEAREGR 13%8 £ Ketlestian

embodi ment %ntr&e?,pa@a%moﬂtmga&u@@ oh@s egg- I’sﬁﬁﬂnﬁtleln@ms i 4 orinipkowed thehe

bottom portion of an ed | ens asut g L,r oy 1Q,cC Iectlng
efficien %Fﬁtén%ﬁfﬁtec?g’&yloggl?ﬁ e‘fﬂ?%‘r)‘ﬂ fﬁléts romh'ihe dur ngu C% éi§§2 g% é)%

which is accmhwhdahe@mmodﬁtedamtbermmmn@at{mﬁ pYUSIPIE. SECOND MODI FI CATI ON
OF THE FI FTH EMBODI MENT As shown in Fig. 14, the light-emtting unit
according to the second 15 m)dl f| catl on of the fifth enmbodi ment of the
present inved DIFLC : MBODBAENS il ar to the first

nmodi fication. In Amélcsennnﬂlgrrméu medghtmmltangplmmmcpﬂméfto tEDseng 61, 62
63..... 4 5 afrgoeiﬁ{cahpg théﬁ@ﬁ%%ddﬂ%ﬁ@@f&fe rE SRRt QM | EYkiSHIBhs BlraN@dtion

arrange surtace no to i ncrease

t
the |ight iREALT By SR %t?utthecﬁé%mogt%&ia.twg‘ t H%g}?%é%ﬁonf}&fl%ﬁf %“3%0’( St XTH
EVBODI MENT) Aarsihtgwf LED Ehip. 6 1152 ,td3e. 1. i ght vertidallyrgackeidtinateadrodi ng to a

sixth —enbodj gent: of oINS IREESE M ah BENERAR HAReA dRIUGALITIID @1, Bh gk, source

la, Ib, Ic, . ) . . .
84,...50 as to increase the light intensity, without deteriorating the focal point.

20

(SIXTH EMBODIMENT)
As shown in Fig. 15, the light-emitting unit according to a sixth
embodiment of the present invention has a plurality of light source 1a, 1b, 1c,
25  1d,...and a bulky lens 26 covered most entirely the plurality of light source 1a,
1ib, 1¢, 1d,.... This bulky lens 26 has a plurality of incident surface 2a, 2b, 2c,
2d,..... formed with first curved surfaces, a plurality of accommodating portions
6a, 6b, 6¢, 64d,....... for accommodating light source 1a, 1b, 1c, 1d,....s0 as to
increase the luminous intensity on the irradiated surface by the light-emitting
30  unit. Other parts and elements are similar to the first and second
embodiments, and these descriptions are omitted here.
In the sixth embodiment of the present invention, the geometry of the

bulky lens 26 need not be the exact shape of the known bullet. That is, the
shape of the bulky body 4 can have sliced bullet-shape so as to have slab

35 geometry. In the slab geometry, light source 1a, 1b, ic, 1d,...can be arranged
one dimensionally, sandwiched by two opposing flat surfaces, but the bulky

22



25 1d,... and a bulky lens 26 covered nost entirely the plurality of |ight
source la, 1b, 1c, Id,.... This bulky lens 26 has a plurality of incident
surface 2a, 2b, 2c, 2d...... formed with first curved surfaces, a
plurality of accommodating portions 6a, 6b, 6c¢c, 6d........ for
accommodating |light source la, Ib, Ic, id, .S0 as to ingy bayelbhe
| um nous intensity on the irradi ated surface by the light-emtting 30 unit.
Q her part s 1aR€28 hagenism msetahsiniamngt autfdee Fhadhg apdedeeonihedentodiotent s,
and these descri tlons are omtted here. In the sixth enbodi nrent of the
present invéfdM ®t he geonetry of the bulky |ens 26 need not be the exact
shape of the knomn bullet. That is, the shape of the bul ky body 4 can have
sliced bullet-shape so as to have slab 35 geonetry. In the slab geonetry,
| i ght sourc be arranged one dinensionally,

sandwi chéd 5§IBG%NE%%3§¢ESEF$Q@N§Srfaces, but the bulky 22 05 May 2006 |ens
26 has a common tA BpEfhEthfgusent actheilhariandeaspembtibtder ithrepluraldivud of

t EVENIH E { t b
ggg\e/?rblureS Wﬁf %emﬁttlngl N@@mﬂ %{H%SEQQSLX%%@%E{C}%%%I nﬂ?:;‘siﬁse@??'r Ste

to sixth enisodi drmwmlonlaﬂx tﬁﬂm@m@a@@nal ehEgPitemensaRL 2TRBEYR
t hr ee- dlﬁEﬂgkﬂﬂ&hnﬁhh RGeHERh W sdifged.l i ght-em tting units can be sel ected.

10 As Fi t th
enbodi At of 1 h'&qspﬁwémn Fifoab F arnaBL T db-REaRL AR b3 B PEHET iy
of bul ky | ersebodiment ef thshprpeent mventyn a@%@mh_i@%twqeiemenswnaméaé%ufa ity

accommodat i rt&*buhk%mns§9wlﬁrétlsﬁapécb1en%@s> 20a, 26, AR, 1.0, édchadicanhaatiegt | veI y

~and uniform m nous inten .

15 The bul | é¥gfghaﬂé%? ?aer@e ¢204° 24948 ‘”E@@ttgs‘ae"“"e% grgﬁiaﬁ‘téfeggmj ol ched to
t he supportdnguboa$dﬁﬁﬂmtnnuth¢@h@i@@uﬁ@éganﬁﬂeIb lc, ...are attached to
the cinguit boarﬂle@%uet%a%@meﬁis@gzwm wong. hoandrdidseanthd feadiedao t

board 66 t ed b. On
he ciroui ¢ BGRPHOBEE T 01 o “Erotiant o RRS f o ¥ BETEE BelBed Bl

_i's di sposeuit bertdiffe Z@led}plpoﬁwg S@Ppeﬁiftg b%ﬁréﬁeﬁ“@dtwli%t }&‘?atré@iﬁt boar d
case 65. They Gl dopHbdte QAL 0GRS By LPpofthes Slekibeng 7Ta badITD. t Oa the mmnitl ng

suppor t - ng. g Spot i BRER AL bRbe G 1 £t deg o HRPBRAASRES, o°
nmenber s 203a dnding3rcudnisicheeredpyche tCHeultIhOth an?g &has d eFireatighisgdE2shavi ng
el ectrodes 648 (aRAr&1R; LisciHt $POSAHporting board 72 and the circuit board 66 are
| installed in a lighting case 63. The supporting board 72 is attached to the
lighting case 63 through attaching members 73a and 73b. On the top of the
lighting case 63, a plug 61 having electrodes 61a and 61b is disposed.
95  Insulating plate 62 insulates the electrodes 61a and 61b. By leads 64a and
- 64b, electric power is supplied to the driving circuit.

(EIGHTH EMBODIMENT)

30 A pen type thin flashlight (portable lighting instrument) can be
constructed by using this white LED as the resin molded LED 1 (See the first
embodiment), and by containing a battery case and a battery (for example a
size “AA” battery) in the battery case so as to apply the predetermined voltage
the white LED 1. Thus, the flashlight is constructed that an anode and a

35 cathode of this battery are connected to the terminals of the white LED 1. As
a result, the flashlight (portable lighting instrument) which has a simply
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25 Insulating plate 62 insulates the el ectrodes 6la and 61b. By | eads 64a
and 64b, electric power is supplied to the driving circuit. (ElI GHTH
EVMBODI MENT) 30 A pen type thin flashlight (portable Iighting instrunent)
can be constructed by using this white LED as the resin nolded LED 1 (See
the first enbodinent), and by containing a battery case abdMay2806ery (for
exanple a size "AA" battery) in the battery case so as to apply the
predet er m negriv@htaged nMdtifihiut®l ibowlcosT heprovibed.f s hilhghliglitpeamabler uct ed

e N A L

li ghting i nsterigdeanyl eshecallnhss an@dﬁ@nspgﬁsﬂfaéomba%%h%1?619@9@# ef lapg

Rt 1 et ) Thas S BB oL ok Sl L BB LBl L Ly af arpong” |

peri od, %nd espe Whids %?g‘é 3@2}5&‘ ol éufrﬁaﬁlﬁ af e to a1 %lggk ause of

less power exomslimpnt ofithequesegrisdéntieisi mhewirhelit ioohathiclshag adighiwinien Fi g.
17A, a 'lghtﬂereaoh%@rmhtw dbAgok 0 Whe%gﬂfeh'haﬁﬂ%qid PRI mafiné Re
o s ce kg o ALk 8 P LR 202

and writing

i mpl ement,  abvercdalyl thei ntllgehapdd tedsi Whpowag spowlyipentidn2 Ths LETHEDRL

covered t | et : r 1 has 10

cov res|z§y RE gagulg; ad rklg,g%n&g\gep yerpaten) 5410?4; itk i LEDL has

nstalle
battery cas@%%yﬁ§%3%3 % pghYing ?@ér?gtl%%%t %Wé)%xéﬂmgbp?ﬂr&wacf% on for
driving the drcbng.thé LEDE dovee mweplsypplridreion, a cictubsmraenha}26g havi ng a

swi tch for %h%whh%ok c&%rgfﬁﬁlg&glgﬁfo@lﬂ%%gw § aﬂds%]stanﬁatdal hed. J)om% sﬂgw suppl y

portion fur % ‘8‘ pocket of
the 15 suit POTH@“\XH“PP?\B%BFPP&?%@P%ﬁqé%elﬁi’éélyéi%aé eéﬁ%lﬂeem etgtthsd with a
t ranspanent st erlital wiihg paortioh 30adnéules h panphatt 200 foomedsatimodat i ng t he

bul | et Shapafl | 6e 0o EE A0 DBk Shrshaned. b At

i ntroduced _Int aren rvin aft 210

and an obj edtullelshpgeq | elnﬁrﬁp atldg 1 i‘@tlfﬁéﬁltwbﬂp%ﬁ%ﬂﬁ%elﬁns 4813 H&’mea”r?

gxlt Ire{m K hiigto ﬂh@nrﬂﬁsme@mmé@al@llcﬁa&m@eﬂ tthé@eﬁhhmﬁ 310 dridgar didectoen t he
uriet-s apeo% ﬁl%ﬂﬁné%da@‘i‘oca'ﬁ?i%h%ﬁige gcgEh i ne&%t?x% %ﬂh gmug%@%aac%y

assenbl ed wi rom-t
bul | et - %Qapéw qtéﬁgleéo can be used as out put Ilght of a flashlight or a
signal transm tt eys sHoarl inelFigl 17, Wiadidthehdietishgptd lens 20 and the

transparent material 211 are detachably assembled with screw members 218

and 228, output light from the bullet-shaped lens 20 can be used as output
light of a flashlight or a sighal transmitter. On the other hand, when light

25  having a very high intensity is not required, the bullet-shaped lens 20 and the
transparent material 211 are fixed to each other, and the bullet-shaped lens 20
are detachable to each other, so that light emitted from a top portion 219 of pen
shaft 210 can be used as an illumination source. When a iight scatiering
portion 219 is provided in the vicinity of the pen point 214, a local illumination

30  can be conducted over a relatively wide range. The transparent material 211
has a cavity portion with cylindrical shape, and the cavity portion
accommodate an ink cartridge 215, which is connected to the pen point 214.

Details of the lightning portion 302 are shown in Fig.18. As shown in

Fig. 18, the light source 1 has a resin14 and an LED chip 13 arranged on a

35  stem connected in unity to a first pin 11, and a second pin 12 forming a pair
with the first pin 11. The first pin 11 and the second pin 12 are insulated and
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‘25 having a very high intensity is not required, the bullet-shaped |lens 20
and the transparent material 211 are fixed to each other, and the
bul |l et-shaped I ens 20 are detachable to each other, so that light emtted

froma top portion 219 of pen shaft 210 can be used as an illum nation
source. Wien a light scattering. portion 219 is provided i85May2006i nity of
the pen point 214, a local illumnnation 30 can be conducted over a
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05 May 2006 tsuppaphéguisd with 4 sisyllasiragturenber 19. From the battery 224
th h tch 6 11 dth
rough sw g S%Csehoﬁ]r?ﬁ{]ﬂr% 1ﬁ8"‘%ﬁoﬂh§ ﬁgﬂﬁhg%ﬂst&ﬁm%ﬂﬁaﬁdo&gﬁﬁpd by 44 an e

second pin 1 nment accor to the
ei ghth  enboapfidisatian of Hee PragLHnb Pwtu%ﬁhm%eat LDE'BE“OBG‘% WERsERpt i on

can be 5 retBicetpabattithé peh paint@14t | The eap 2B hak @l dipoEsR sday tdier erile, this
hand- he']ﬁ]er%%c%ﬁ (GARL Hg%ﬁe‘%%fmé Qm’ﬁ‘ S%HE'&E sﬁa&xﬁ%lﬁagfmﬁt Onmfb{hn“ 9.

19A, ano e eighth
embodi nent d?OIIIhM@)FIES%#ﬁOﬁﬁWéW{UP@Wtd)&ﬁ qﬂ&xﬂéscaer@abye%ll“ﬂéﬂwm%t the pen

poi Et 21;1 Tﬁl@p@nﬁlg%?elmh% ftﬂuﬁ:hirﬂpcﬁﬁ% BegSmikedCa ealslapy Mhshtgached to the
pocket of t

P oad or | tRuBHY sk ath 822t Mot diondn B sRORIRER AR bt 69 | |

pencil, a fowelavedpen, a magic narker, a callgrapy bush-pen, or a
toiletrysset such as a |ipstick, the structure of the eighth enbodi nent can
be enployed. 15 (NINTH EMBODI MENT) As the key-1less security system

| ocki ng/ unl ocki mhlc performs the | ocking or unlocking based on
t he natchln Iﬁﬁwﬂﬁég s 20 by using infrared beam or supersonic

wave, is consi demheﬁk@wuagsechﬂtfamambmmxﬁgmdnlsau@@rg%@@te@nwauﬁhcannot be

vi sual i zed. ;Jtehfotz Hﬁ t%létlgéfctlng gy\ﬁﬁlogﬁﬁx%‘[fassed TOH%,HE fﬂgﬂcﬁﬂlﬁq&yenfcg&)tgg Q% Cal on of

the battery course use of
failur es?oby %‘F%ﬁg tuhl%als%dslleélm pgsw@;ﬁrsqipewpels considered. However, infrared

beam and supersonic wave cannot be visualized. If the output power becomes

insufficient by the consumption of the battery this system is not operable of

course. Therefore, the cause of failures by which the system 1s not operable

should be directly determined by discriminating whether the battery power has
25  been emptied or other failure of the signal outputting circuitry.

In view of above situation, according to ninth embodiment of the present
invention, light emitted from the LED includes personal information so that
unlocking/locking of a specific object can be performed by confirming
correspondence between the personal information emitted from the hand-held

30 tool and the personal identification information registered in a memory
installed in the object to be locked. For example, it is possible to use the
intensity ratio of light of the respective wavelengths of red (R), green (G), and
blue (B) emitted from a multi-colored LED 410 as the personal identification
information. The multi-colored LED 410 may be structured with the three

36  LED chips of red (R), green () and blue (B), which are layered vertically. By
controlling electric power by battery 344 and control circuit 346 in the
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shoul d be directly determ ned by discrimnating whether the battery power
has 25 been enptied or other failure of the signal outputting circuitry.
In view of above situation, according to ninth enbodi mrent of the present
invention, light emtted fromthe LED includes personal information so that
unl ocki ng/l ocki ng of a specific object can be perfornmed by0%Malid0a6ng
correspondence between the personal information emtted fromthe hand-held
30 tool and ttetmsna)@fe&@mhlti&mnéé&}i afaht ditehsitpohMGBowlaegs atrgrabbdise 2 trenmor y
installed in the opl %gigsofrllgll Bn ?c%on meQrmg?&lrrpl Ynd t]the ¢ ﬁﬁ%%ﬂm‘ €afiPoUSE
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so that detector 5@5’«4?03&?? lagn the d9ok7 yrdads %C}%%SWPW ’tflgptZF SHEFAHBat ed
on the 1surfofitighobf tereEp@teramher%iﬁs of RG{Bﬁtcﬂomasm;ttadhtéommatedaLEDat tern

del i neat ed %ﬂ%(m%%&%n £140 (é;%ngadnblﬁi \?)tllig lger gntification

f h K/
|t onsi 1y 1 et 9P, Fheﬁ?c%w%ow%%saﬁg o mgﬁ'ﬁiﬁﬁﬁt#f A& Eipor

em tted fromrevidedhd FrsoAdlidéRificatigr mdnrni:EDm 1 The@oduidta 4DgenldEbne 10( B) .
By enpl oyi n%acﬂﬁ%t%h@ﬂné?;gxtle%%‘? 184 Bl LE@) :PH)’\@C) gfb@lﬂ'm@ﬁ Ay (@ataharmu§44 i's

controll ed sq _as rovi cation i nformati ?1 The

%C{HSIO dent
modul at 8P 48641 dA0ER: | ngur@ééhthﬁfm e "iﬂr‘?tfélﬁs Pedegpective Bee YEB410
(R, green LEPhALEs ¢fGheandisblone fRGn tEéDlétﬂ_DEl)410:(R)t peren LB 410dG) andr 400

can define rb?%%)ﬁﬁﬁj Yf()(@?l S@ﬁ%edc 8 T cﬂr uRrRsas of rddgtbadh %ﬁ'(PJ‘Sa éfe%m t he
red LED 410 etector 51 FGrB and a blue etector 51 (B), which can independently receive the
RGB colors through filters. The lock mechanism 306 has level discriminators
25 611, 612, 613 connected to the red detector 51 (R), green detector 51 {G) and
blue detector 51 (B), and waveform shapers 621, 622, 623 connected to the level
discriminator 611, 612, 613, respectively. The outputs of the waveform
shapers 621, 622, 623 are fed to a comparator 631, and the comparator 631
compare with data stored in the RAM 632 to identify the personal
30 identification information. According to the results of the comparator 631, the
operation of the lock driver 640 is controlled.

(TENTH EMBODIMENT)
35 As shown in Fig. 23, a lighting instrument according to a tenth

embodiment of the present invention is a hand-held tool has a lightning portion

26



bl ue LED 110(B). The receiver circuit 305 has a red detector 51 (R), a
green detector 51 (G and a blue detector 51 (B), which can independently
receive the RGB colors through filters. The | ock mechani sm 306 has | evel
di scrimnators 25 611, 612, 613 connected to the red detector 51 (R), green
detector 51 (G and blue detector 51 (B), and waveform sh@pdlay 2006, 622,
623 connected to the level discrimnator 611, 612, 613, respectively. The

out puts of t3he MRVEIWEportiBARANS $Rle, t6E22hakdBeRN Rol'aedns A saoRpRIVRLOr 631,
and the co ratqr. 631 ta store M 632110 identify

g:-orrp:gd?e wth d § dqinathe RA
the personall PS0 8 HaMS PORian (7 Paf STRGETHRT ARE S GRS SEBIA RS Pl ts of the
conpar at or &hthtedmebodipenattwrthefoutdralihmekerdithe cirgud rpemddRftis doimeel  ( TENTH

Cont o, | dpeh@on 23, et icRgoh B3t HEEALs AgeRkdibRgkt 0 a
EVBODI NENT) 155250 SR dhoFh lon 23 T1R bt johdloh BAL 4ETRALS B9 a

resent invention.is a,h - hel d,.t ool has_.a

| i ght ni ng paﬂPDoﬁqnzedGstlwaw@wer%@zma%‘mg&)érW&b&tnﬁ%%a pHOW ROrHOn fGr
"hand- hel d te@mmkeatiagahs drewdshafen1s. THe: liglghromnige potlet-simBodenaglsane
structure as_al.re expl i in... [, gt jetbedi out er

di amet er of { Hétr%(ﬁl(rj%ﬁilg%r@lg%ggﬁ%ﬁﬁléﬂf%rar@% %alr equo%retgg wﬁlémgf%{. i on.
The power p@lfPmnda sciepciodwetairged mlerallhdiumina Ei’F]&ﬁ‘tr?éHeW?lﬁg]é( 18
t ranspar ent 1R in@l cadlbe oPMRield. has a hol |l ow portion for acconmodating the
~driver Baft 115. The light fromthe bullet-shaped lens 20 is introduced
into the transparent material 211 serving as the power shaft 210D and a
screw to be turned is locally illum nated, so that an extrenely high

| um nance cgnTIEERIEMBEOIMENTOIHER EMBODI MENTS) Vari ous nodi fications

wi || becone possifhle.for thase.skill in the an : I Vi e

t eachi ng of the ps@w %?‘gﬁ%%?ﬁsew\ll\lf E?ﬁ%’u © _esﬁ’lg’rl‘% |f°r¥3tfh rg%%]ﬁ?[g I,I%{Iﬁ%gg;ctgpe
thereof . As aflescridieidgdbeoveaching opthespussentiiarieswn Wisheut depprdnedraft t h t he
first tqstenhbaifhadirent S AHIMRYIBEd abbve HBYbEsRat ib@ ntiddds slleadatedat  the

description a he attached draw n arts t.hi s discl imt the
scope of thé"lglu(ljé]té"eﬁ’f““’titﬂ?‘é‘ﬂt%ied]ﬁ.o‘%glI e%?sﬂ% EVEhgF g%(i) lpéﬁtg 8?1%9 g%gge"efls H|dI[pI ed in
the art thahetdhecriing kidthoattathedadpeinas avearpdf thie discirssre Epgbthdrent s
and 20 utiliggatd mﬁegﬁc@se%YQHI&Qhﬁl. RO iR %R MRl eeci A d THOWDsk Bkitled ind%e t he

bul et shaped, | ons 2oL L B ESN L IVER 00,630 AGHRIIRARLE ofa POt ©

20  utilizations are available.

For example, as shown in Fig. 24, the bullet-shaped lens 20 of the
present invention can accommodate a photo detector 9 in the accommodating
portion 6 instead of the light source 1 so as to construct a detecting unit. As
shown in Fig. 24, the photo detector 9 such as a pin diode or an avalanche

25 photodiode is arranged on a stem connected in unity to a first pin 11. In this
case, the top portion 4 of the bulky body serves as an incident surface (a second
lens surface), and the ceiling 2 of the cylindrical recess 6 serves as a
transmitting surface (a second lens surface) from which a light entering from
the incident surface 4 exits. By the configuration of Fig. 24, a very high

30 efficiency of photo detection is possible with a compact optical system.

The outside surface of the bullet-shaped lens 20-26 must not be optical
smooth. The uneven surface such as crystal glass can be formed
to guide a light to detector 505.

- For fixing the LED in the bullet-shaped lens, the spacer is inserted
35 between the LED and the accommodating portion 6 of the bullet-shaped lens in

the first to fourth embodiments described above. However, the other means
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portion 6 instead of the light source 1 so as to construct a detecting
unit. As shown in Fig. 24, the photo detector 9 such as a pin diode or an
aval anche 25 phot odi ode is arranged on a stemconnected in unity to a first
pin 11. In this case, the top portion 4 of the bul ky body serves as an
i ncident surface (a second |ens surface), and the ceiling02Mafy 2068
cylindrical recess 6 serves as a transmtting surface (a second | ens
surface) frmcMasHahsivegitrean aid agldnmpmechhrisincadbausediffrdoang, dxits. By
the configuration of Fig. 24, a very high 30 efficiency of photo detection
i s possibl e Wi a conpact optical system The outside surga.e of th
bul | et - shaped I1%M§,ZheZ@eﬁuﬁﬂnﬂ@ﬂubeﬂbgﬂﬁé%Pﬂdgﬁﬁbfﬁﬂmﬁh@m-W§95ﬁ¢§ﬁpﬁace

]?.UC_h as o Yiiﬁ%&iﬁeét?%% %%lnltﬁhlehf{éﬁwm%l i oty c?ﬂaﬂecl bbbte. t q*rgéeetfem{, mlcﬁ.ie ggﬁﬁ tFor
I X1 ng e N e puller-s e ns, . e acer hLs. serte etween
the LED &nd Y ke RERSSHHHRIENNG qu%ﬁﬁg%dPtgﬁégﬁﬁWP¥&@§ﬁ%%ed lens in the

- first to fourth enbodi nents descri bed above. However, the other neans 27 05

~May 2006 such as adhesives, screws and a cl anp nechani sm can be used for
fixing, of course. Thus, the present invention of course includes various
enbodi nents and nodifications and the |ike which are not detail ed above.
Therefore, the scope 5 of the present invention wll be defined in the
following clains. 28 05 May 2006 29 WHAT IS CLAIMED I'S: 1. A bul ky | ens
conprising: a bulky body having a top portion, a bottom portion, and a
cylindrical portion disposed between the top and bottom portions, the
cylindrical portion having an outer dianeter 2R ; and a cylindrical recess
having an i nner diameter 2r, formed in the bul ky body directed towards
upward fromthe bottom portion of the bul ky body, configured such that the
inner dianeter 2r satisfies the relation 2RO > 6 r, wherein a ceiling of
the cylindrical recess serves as a first |lens surface, the top portion of
t he bul ky body serves as a second | ens surface fromwhich a Iight entering
from the first lens surface exits, or to which a |ight can enter, the
cylindrical recess serves as an accommopdating portion for accommodating a
mai n portion of a |ight source or a photo
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detector. 2. A bulky lens conprising: a bul ky body having top and bottom
portion; a cylindrical recess formed upward fromthe bottom portion of the
bul ky body; and a reflection mrror formed at the bottom portion of the
bul ky body, wherein a ceiling of the cylindrical recess serves as a first

| ens surface, the top portion of the bul ky body serves asOaMsy@9Ad | ens
surface fromwhich a light entering fpem the first lens surface exits, or
to which a light can enter, the cylindrical recess serves as an
accomodating portion for accommdating a main portion of a |ight source or
a photo detector. 3. A bulky lens conprising: a bul ky body having top and
bot t om ponrgifhis @ aMEbslri cal recess formed upward fromthe bottom portion
of the bul ky body; and another cylindrical recess formed upward fromthe
bottom portion of the bul ky body, wherein a ceiling of the cylindrical
recess serives as Asbukyleis coreprisingur f ace, the top portion of the bul ky body
serves as a SeCO%ﬂmk@B&wﬁﬁhﬁégﬁmpBﬁHﬁ@ﬂkﬁ&n%o%b&ht entering from the first

| ens surface eX|ts or can enter, the cylindrical recess
serves as 24 2 %%‘lﬁﬁﬂﬂ@&t‘)ﬂ rfbsf’ﬁﬁﬁdt ’P%‘ﬁeq’"oﬁhe deR SRSbaLE ﬁ@”’%"%fréh%clﬁ‘Bﬁ” {flon of a
| i ght soumpesicohavinghetier digreétecaRyrand05 May 2006 30 4. A light-emtting unit

comprising: 2 | 0Bl Beu Geass halih o BOSVGIAULNG, SuhD PR LR, obOLt O

portion, and a cylindrical | Spose et méen e {of
portions, HRRCTYMPHERA] fforﬁ&etqoﬁw Rertiethef teapuliybedy. etmaw@ﬁucmm thend a
cylindri cmneraaeasrzhauﬁsﬂ@ta@rdlaﬂaemw@fret er 2r, fornmed in the bul ky body

directed towards ward f.ro he bqt ortion of .th
configured such #ﬁb?wkﬁfmm?ﬂ%%ec PaW%fmmg FEEE?FE?f§§E?ESU%%?aﬁ?‘W 2RO > 6
r, wher ei oBiog &f he pgkipody lservesyds mekcoedlens surtace fram miish adightgntdéring ifrdent

surface, tifehirktodhs sR@del M, Of totvhﬁhm‘gkb’cdﬁ%iér SIS éﬁﬁﬁdnéé récebs §r9d¥i dstdnng
surface froggmM| pn Oé_g%ft enterloggnn roma t he |n‘§ E‘?% sugg aceHﬁxb and
the cylindrica ec?e% RLATSTICELING F A i §f B3t SRWee Pf g our ce.

detector.
2. A bulky lens comprising:

a bulky body having top and bottom portion;

a cylindrical recess formed upward from the bottom portion of the bulky body;
and

a reflection mirror formed at the bottom portion of the buiky body,

wherein a ceiling of the cylindrical recess serves as a first lens surface, the top
portion of the bulky body serves as a second lens surface from which a light entering from
the first lens surface exits, or to which a light can enter, the cylindrical recess serves as an

accommeodating portion for accommodating a main portion of a light source or a photo

detector.
3. A bulky lens comprising:

a bulky body having top and bottom portion;

a cylindrical recess formed upward from the bottom portion of the bulky body;
and 7

another cylindrical recess formed upward from the bottom portion of the bulky
body,

wherein a ceiling of the cylindrical recess serves as a first lens surface, the top
portion of the bulky body serves as a second lens surface from which a light entering from
the first lens surface exits, or to which a light can enter, the cylindrical recess serves as an
accommodating portion for accommodating a main portion of a light source or a photo
detector,



5. Alight-emtting unit conprising: a light source; a bul ky body having
top and bottom portion; a cylindrical recess forned upward fromthe bottom
portion of the bulky body; and a reflection mrror formed at the bottom
portion of the bul ky body, wherein a ceiling of the cylindrical recess
serves as a first lens surface, the top portion of the buPkiayd@Pbserves
as a second |lens surface fromwhich a3bight entering from the first |ens
surface exits, or to which a light can enter, the cylindrical recess serves
as an accommodating portion for accommopdating a nmain portion of a |ight
source or a photo detector. 6. Alight-emtting unit conprising: a |ight
source; adbul ky bodyt-éaiting gnit @mpadis; bot tom portion; a cylindrical recess
formed upward fr% |%Pe poiton1portion of the bul ky body; and anot her
cylindrical recess9rornsd upward fromthe bottom portion of the bul ky body,
wherei n a ceil i n@ wikybpdy heying athripodion.redolies pedipves as a first |ens surface,

the top pebtd efindcat RtPAUEKDLsEP IMWEET HRStoABnd bIRER HrtloRe) Shé Bfihasa from
whi ch a lH%HI ﬁnterln tf%.om tgﬁ;f%ést | ens surface exits, or to which a
li ght can FERPE ?WQQﬂgéiﬁrlﬁ@FP& 'P¥ess serves as an acconmodating portion
for acconmpdati ng eylingrical reoessi lmvingfanainhergdiamsteu ¢ doroted ain photalky dedvect or . 05
May 2006 3irected Bwhidd Ibkarg bt fpor‘Eiii?:'iﬂS‘rrtl'aél!ngﬁi/bod;sEl QI%FgLr%B\éé;cth%t'tﬁte source

emtting haV|ng termhnals connected to an anode andca cat hode o
battery; aMSLARYEBOHAIRGT 1hE rel@en &R B6t t om portions; and a cylindrical
recess formed i n viheeirbatdlingladthg celintiel RdedsGiapesl as bp wiidentfsi:datet the topgbot t om

portion Ofpohitm OPME Iﬁﬁlkp g%%fr]’cse eg E§ hgraﬁson%ﬁh% %;)up'%cg t‘ro&]tm}iﬁ(f%el I%Fﬁd;&@é é offC €SS

serves as an I ncident ace, I on O y Sserves as
a transm t9 Rgde srrce exitso Ande Hindricd fsesscarcenmagates ® Main prEtidnrRE ithfent
surface editsouratnd the cylindrical recess accommodates a main portion of
the |ight source.
5. A light-emitting unit comprising:
a light source;
a bulky body having top and bottom portion;
a cylindrical recess formed upward from the bottom portion of the bulky body;
and
a reflection mirror formed at the bottom portion of the bulky body,
wherein a ceiling of the cylindrical recess serves as a first lens surface, the top
portion of the bulky body serves as a second lens surface from which a light entering from
the first lens surface exits, or to which a light can enter, the cylindrical recess serves as an

accommodating portion for accommodating a main portion of a light source or a photo

detector.
6. A light-emitting unit comprising:

a light source;

a bulky body having top and bottom portion;

a cylindrical recess formed upward from the bottom portion of the bulky body;
and

another cylindrical recess formed upward from the bottom portion of the buiky

body,

wherein a ceiling of the cylindrical recess serves as a first lens surface, the top
portion of the bulky body serves as a second lens surface from which a light entering from
the first lens surface exits, or to which a light can enter, the cylindrical recess serves as an
accommaodating portion for accommodating a main portion of a light source or a photo
detector.



8. The lighting instrunent of claim7, further conprising a reflection

mrror forned

at the bottom portion of the bulky body. 9. The lighting

i nstrument of claim7, further conprising another cylindrical recess

formed upward fromthe bottom portion of the cylindrical.

10. The lighting

instrunent of claim7, further conprising nodul at or connecfziay280been to
the battery and the |ight source. 31

A lighting instrument comprising:
a battery;
a light source emitting having terminals connected to an anode and a cathode of

the baitery;

a bulky body having {op and bottom portions; and
a cylindrical recess formed in the bulky bedy directed towards upward from the

bottom portion of the bulky body,

wherein a ceiling of the cylindrical recess serves as an incident surface, the top

portion of the bulky body serves as a transmitting surface from which a light entering from

the incident surface exits, and the cylindrical recess accommodates a main portion of the

light source,

8.

The lighting instrument of claim 7, further comprising a reflection mirror formed

at the bottom portion of the bulky body.,

9.

The lighting instrument of claim 7, further comprising another cylindrical recess

formed upward from the bottorn portion of the cylindricat.

10.

The lighting instrument of claim 7, further comprising modulator connected

between to the battery and the light source.



