SPECI FI CATI ON EXPOSURE HEAD AND PRI NTI NG APPARATUS 5 TECHNI CAL FI ELD
The preesent invention relates to an exposure head and a printing apparatus
that are capable of form ng and outputting an image on a photosensitive
-sheet ‘such as a Cycol or nmedium 10 BACKGROUND OF THE | NVENTI ON As a
nmet hod* for forming a color photograph or a color print, there is a nethod
for formng an image, such as a pict SRECIFIGATRGNacter, on a photosensitive
sheet by exposing the sheet. There are different types of photosensitive
sheets, for exanple, a 15 photosensitive sheet enploying a nulti-Iayer

col or devel opnent met hod, _j Leh e Itive enul sions
with different col or sens%&ya@sﬂg% m:‘%@g}&ﬁ%lﬂ?ﬁ]&gﬁgﬁéupport I ve sheet
thus form ng a photosensitive nenber, a photosensitive sheet that enploys a
filmin which each enul sion | ayer contains 20 a pignent and a devel opi ng
agent so.that the fTrEOHNSCABPRPIEED Of

bei ngexposedanddevel opedsi nul t aneously, andthelike. A still another

phot osensi tive sheeTheapregemycirventian yalagesskowani $Xpogjire hegg apd a
enpl oys, as a_photosensitive majerjal, mcrocap e i t:h 3a., 3b nd
3c that contaPFilriRg raémazgzusc_ﬁﬁg Fepgﬁﬁg t‘%ﬁ%@éﬂw Gk é%‘éﬂ@ttlng an’
phot oi ni ti at or; | Gt EY LetdshBhNas UPR&Fdd 16y Redidum . f Or med
from for exarr]'rﬁ)ngfa ggl %2%%%%8 coatéje(?hvmet hsa ph%t osensitive materi al

| ayer 4 containing numerous cyliths of a very small size. Wen exposed to
light, cyliths harden so that only the cyliths of a specific 30 color are
activat edl0and t he BACKERQUNR OF (BHE,(TAWENTIONessuri zati on, and then

dével oped, thereby form ng an jmage of a - predetermned col gr, O her

phot osensi tive shee §%%gh8$ffp§rg?fmm BrC‘?}é{FePgﬁ et PR GPEST BEdPtueed
to be exposeg ther&*Pessfictid et foRRiAG' &4 ffagy) sWBHCa8 aipicture or a

conpl enent ar

character, on a photosensitive sheet by exposing the sheet. There
are different types of photosensitive Sheets, for example, a
15 photosensitive sheet employing a multi~layer color development
method, in which three layers of photosensitive emulsions with
different color sensitivities are layered on a single supportive
sheet thus forming a photosensitive member, a photosensitive
sheet that employs a film in which each emulsion layer contains
20 a pigment and a developing agent so that the film is capable of
being exposed and developed simultaneously, and the like. Astill
another photosensitive sheet called Cycolor medium, as shown in
Fig. 1, which employs, as a photosensitive material,
microcapsules (cyliths) 3a, 3b, and 3c that contain different
25 chromogenic substance and different photoinitiators. In the
Cycolor medium 1, a thin supportive bodj 2 formed from, for example,
polyester, is coated with a photosensitive material layer 4
coﬂtaining numerous cyliths of a very small size. When exposed
to light, cyliths harden so that only the cyliths of a specific
30 color are activated, and the cyliths are ruptured by

pressurization, and then developed, thereby forming an image of



color to forman inmage. 5 . In wi dely used nethods for exposing a
phot osensitive sheet, white light is split into three primary colors by a
filter or the like, and i mages are forned using the individual prinmary
‘colors, and then conbined to forman i mage of predeternined colors or an
| mage of their conplenentary colors on the photosensitive. 10 '

Anot her t echngl gguqBgsrmerédtdoidiecnodhee! sistbseans itiivel shedtsnhdweanese
pat ent application |aid-open Nos. Hei 5-211666 and Hei 5-278260, in which

LEDs or | aser difffiererti tolexi dévglopmensepringipletd bituaeedghe ke expasedyed
as light-emtting sources,, and the light-em_tting sources, are cantroll SO
that 15 an i #ﬁgéxb?s‘b?%(ﬂe‘t@trrpﬁeﬁh%d?‘g&r pL ‘T‘Brﬁ’lﬁ?eoﬁ'ralﬁﬁo odgéhe%l}eﬁt\?g’
sheet and the sheet, is_thereby. sed. However, in an exposure apparatus
enpl oyi ng LEDS® PL Sgergﬂgsgﬁinﬁ%@é;'dur ces as disclosed in Japanese patent

appli catiog | ai d- opgg PMfelyBe@methbES Midexiids nd PHotosenkdnivesitent,i

enpl oyed to converge light "emtted 20 fromthe LEDs or |asers onto a
medi um To comhite Tiglt Ssi splie imtot thfeelprimary ¢olorsbysufiiltercopthe

expensive optical systens that require a |ar i pstal) ati.on _space, such as
a scanni ng opdiikelr andiiampges %%r@%ﬁs“%%’%%?j‘%ﬁ%‘h‘h‘éﬁ#k@?&ﬂg TS
| ens array and _l.e r Oups. C {i ' | |

have a | ovs 1 AR BheR ARl Eb 2ot 3R e B B SO Eo1opEn
emtted from HR%?EEQfO{:héi‘i%oﬂxﬁﬂéﬁer&(afyc @9 1bPACHASthE epbEsnamsi iviee
sheet (medium. Therefore, in sone caseS, LEDs are not sufficient to

provi de appanount oflnbither teghhobogy dasenesentdyobeenpieveteprds ia®e sheet .

In other cases, the 30 printing rate nust be .reduced apd the i nti time
nust be i ncr edd€slpgedr dar J@Ba%%%%r@t&@uﬁﬂl’&il@ﬁf:?‘?nllﬁl’gé_ "e‘?&ﬁ)%tph{oes d#g‘t i on.

st al ot on' S53aaRRg R 0L, B1P1BTETRLC Yl e A B MG i 85 xea
light, green light and blue light are employed as light-emitting
sources, and the light-emitting sources are controlled so that
15 an image of predetermined colors is formed on a photosensitive
sheet and the sheet is thereby exposed. However, in an exposure
apparatus employing LEDs or lasers as light sources as disclosed
in Japanese patent application laid-open Nos. Hei 5-211666 and
Hei 5-278260, a lens system is employed to converge light emitted
20 from the LEDs or lasers onto a medium. To control colors in the
unit of dots, it is necessary to employ expensive optical systems
that require a large installation space, such as a scanning
optical systexﬁ, a micro-lens array, and the like. - The micro-
lens array and lens groups constitutihg the scanning optical
25 system have a loss in light transmission, so that only a portion
of the light emitted from the LED or laser light sources reaches
the photosensitive sheet (medium). Therefore, in some cases,
LEDs are not sufficient to provide an amount of light required
for exposure of a photosensitive sheet. In other cases, the
30 printing rate must be reduced and the printing time must be

increases in order to secure a sufficiently long exposure duration.



becomes | arge and costly. Accordingly, it 'is an object of the invention to
provide 5 a small-size and | ow cost exposure head and a small -size and

| ow-cost printing apparatus that are capable of converging Iight radiated
from sem conductor |ight sources, such as LEDs, onto a photosensitive
sheet,*and form ng an inmage on the photosensitive sheet using

hi gh-i nt ensi t gnladghition t houwpteigdlogyatenremployday lensss requings a38%g8 a

cost increase and a_size increase. |If high-intensity exposure |light i

obt ai ned fromiRftasiationfRACS, APGNLS é'&%téé(s,s% 3c$¥§?§3en%>f’g’é’§5|a§uﬁead
can be provided, and | C S | ble to provide |ight sources

separatel y foﬁeFﬁ'Bng%fﬁ’é‘?gc%ﬁrcs&%?'conproI each exposure 15 duration.
Thus, it is another ngBbeaingly} Nt {8V ARt 6Bfed® dff ehedéntentiPRsto provide
apparatus capable of setting ‘a suitable exposure duration for a

phot osensif i va shatl-bize nandHuwswst exposurnechead sand teh samalilesdze and

exposure characteristics, for indivi-dual I Lt till t bj
of the invent ﬂ-@W‘F@SErRﬁﬂifﬁé-%aﬁPﬁwlb%gg&%;% ﬁﬁPPi’i?%eé 85?{3%8%93%1&3@%%

alo t and | -Sj i nt i
i ohe qual i 1y FRAGBEH FromasaicoParCEar iR, RiBreahE ARATRETLEDe JrEIR
at a fast rat gho'éeéeﬁéi‘m sHedtS 04k Poeflify 4 dmagacoreherphbsdiwitivehe

exposure characteristics of 25 photosensitive materials may differ

dependi ng on ehketsusIhgshigh-intemsiityt héghtpjwidhout enployingtameptdcal
provi de an exposure head and a printing apparatus _that, are, capabl e of
form ng al0i meyetem: khabogaessesra st dBCXRASLARd Y 1FD1NG ‘i on and

t her ef ore produci ng L. gh- qual i ' : di 0
Cycolor nedia. It i §%ah%apfﬂ8€e%%¥te‘ég’§{o t Ijeenlar:'fggﬁt |E%n6 oa%i%gﬁan%fs
exposur e head gaRdcBnAhbRbl NG ARPI6REESs | Btonpact-aiidY expbsure head can be

provided, and it becomes possible to provide light sources

separately for individual colors and control each exposure

15 duration. Thus, it is another object of the invention to provide
an exposure apparatus capable of setting a suitable exposure
duration for a photosensitive sheet having photosensitive
materials with different exposure characteristics for individual
colors. It is still another object of the invention to provide

20 a low-cost and small-size exposure head and a low-cost and
small-size printing apparatus i:hat are capable of forming
high-qﬁality images with good. color balance and reduced color
distortidn,- at a fast raté. For example, in some Cycolor media
as described above, the exposure characteristics of

25 photosensitive materials may differ depending on colors. Thus,
it is a further object of the invention to provide an exposure
head and a printing apparatus that are capable of forming an image
with good color balance and reduced color distortion and therefore
producing a high-quality color print, on media, such as the

30 cCycolor media.

It is a further object of the invention to provide an



preventing uneven col or devel opnent caused by individual variations of

sem conduct or |ight sources, such as LEDs, and therefore formng on a

‘phot osensitive sheet an image with good 5 col or bal ance and no distortion.
SUMVARY OF THE | NVENTI ON Accordi ngly, the exposure head of the invention
conprises: a light source portion in which a plurality of sem conductor
light 10 souegpesaspahésd adind ra gdiimtiing apphvatesnshat \ares iaapabliet bf
exposure light for form ng an i mage on the photosensitive shget, ar
arranged; a f PERVEBLLRGCENENRN |WH IFaHeNg1aPBeRt aFE85ReY D% nd) 1Wﬂ§§ﬁ&ngs t hat

are formed at _posifions correspondi ng to sem u | ou S;
and a |ight SNBEF‘G ngPo? i%‘ﬂ“f?ﬁﬂ%fg 1&%%?@‘??‘5%? li(':aar’1hcIdosg|E'?1E:g]g:’§6péir\%lgngs
at positions gRpresppRdidinidy (UA° aSBbEMNENSIOIvd idhietsaH Oge Wikh good
encl osi ng openings having a size that allows the sem conductor |ight
sources t @ becbtogeBal anddeamhalodisgortdonags, wherein the front surface

portion, the Iight source portion and the light shielding portion are
| ayered 20 so that the light shielding portion is disposed between the

front surface portign and the |] portion, and so that the front
surface portion is FHW?‘&EOTF'%QMU&@% the |ight source portion. That
I's, in the exposure € thVSHid higa brophe SWvbAE oA Udiipd seayi ng
the small (fine or %Bgrag?fé%%% ﬁg’% %%{ﬁqbr?g 25 irradiation of théﬁ&

phot osensi ti va Bl sblréd portibndin Which GppMetal)ity of semicondactogitight
emtted fromthe sem conductor light sources is |layered so that the |ight
shi el di nglGor sounces dapabbte Phcinnadiatiagf pophotesersit s Sheetawdthhe

i gh i d hat the f f ' .
bhot osens! ¢ 1 vETBESIERoLiaS foraForting (a3l twage X THEORhPEOsRERFid Bhest,
the photosensi V&f%?‘éd-i g4 ﬁ@ﬁi‘f?&e ﬁ)o’f%ﬁ.énq{a{%d ¥ PdraISROsE shad 1

t sd | ght s

light emtted from m conduct or ources wthout using
openings that are formed at positions corresponding to the

semiconductor light sources; and a 1ight shielding portion having
15 a plurality of enclosing openings at positions corresponding to
the semiconductor light sources, the enclosing openings having
a size that allows the semiconductor light sources to be housed
in the enclosing openings , wherein the front surface portion, the
light source portion and the light shielding portion are layered
20 so that the light shielding portion is disposed between the front
surface portion and the light source portion, and so that the front
surface portion is installéd on the face of the light source
'portion. That is, in the exposure head of the invention, the front
surface portion having the small (fineor mici‘o) openings enabling
25 irradiation of the photosensitive sheet in the unit of dots
(pixels) with exposure light emitted from the semiconductor light
sources is layered so that the 1ight shielding pbrtion is disposed
between the front surface portion and the light source portion
and so that the front surface portion faces the photosensitive
30 sheet. Therefore, the exposure head is able to irradiate the

photosensitive sheet in the unit of pixels directly with exposure

4



| ens system Therefore, it is possible to dispose the sem conductor |ight
sources, such as LEDs, sem conductor lasers or the like, facing the

‘phot osensitive sheet in a bare chip state 5 wherein there is substantially
no di stance between the sem conductor |ight sources and the photosensitive
sheet,” and to accordingly performexposure. Since the photosensitive sheet
i s irradi at edlightcnitted frempdeuseniconduchan Laght memnces withewhugingr
| i ght sources, high-intensity exposure |]

i ght w, 1 r.educed t enuati on
can be used t 4eP§r RYEREMnpJHeERIPKE! ph'&tbg&%ﬁstﬁ{j@ gﬂegﬁ'spgﬁ?t fnore, the

front surface kL e ts,t 0 I £l e ' t
contacting t h& 8@%%?@@%%%%%[ gp'gﬁ)itgggufs)%%ér (o %g,%ﬁs%é Fﬁﬂzli)t?" f g{a?\%étglg&gﬂff&c_llaléers
deteriorati ongpfed iR8!N £ LRE phctiYscnitioe shedt dhta Parel chijy satki on
can 15 be prevented. The exposure head of the invention is able to
conver ge |5 ghtvhéreint thesens auhstamt ikbildit neodiskance hegtween Ebe or t he
i ke, onto the photosensitive sheet w thout usi n% a |l ens system such as a
mi cro- | ens - ar feRicanducker Adabbt seurces andkhy PhAEOFERILLLYE Sheetp Anq ke
exposure head_can_he reduced in size and c [ Qul .q '

Fur t her nor e, ?FHBEB%ﬂ%f% W&I%QEH'S?’fWe ‘eesﬂl‘éé)g preﬁég%ﬁ Eﬁl?:é'é't% \I,%/lpévéf E.s.
exposure |ight,eg f ' BehPe 114t SPLRP from that

hi gh-i nt ensi t?’rg%%éﬁ% ?%%1‘%% f’ﬁ‘omlf‘f t he attenu%’?lit'on owing to the |lens
system can besemgédondbctot lightossubtes; high-ihtems ity lexposarei light witht

at a high speed. Further, since attenuation by a |lens systemis elim nated,
enpl oyment0 of redugedyabkenyatginn gansdbeoysed tasEoxmAn imageen e s, as

| oyme dos Y s S sSomRAR MRS Hers,
xposure. |1 onPhotEpRRLEE7E ey TERATRI, Trilicebnl SHrElcE Potdian |

provide a srragke%ﬁes% I;giwsieﬁgiewessmee@mnp apeBLbe1 9 contdtiingd the

sufficient exposure |ight

semiconductor light sources, so that failures or deterioration
of the semiconductor light sources or light shielding portion can
15 be prevented.
| The exposure head of the invention is able to converge light
from the semiconductor light sources, such as LEDs or the like,
onto the photosensitive sheet without using a lens system, such
as a micro-lens array, a scanning optical system or the like, so
20 that the exposure head can be reduced in size and can be provided
at a low price. Furthermbre, since the photosensitive sheet is
irradiated directly with exposure light emitted from the
semiconductor light sources, so that high-intensity exposure
light without the attenuation owing to the lens system can be used,
25 it is possible to print on a photosensitive sheet at a high speed.
Further, since attenuation by a lens system is eliminated,
employment of LEDs, whose light emission is less than that of
lasers, as semiconductor light sources, will pros;ide sufficiently
high-intensity exposure light. Therefore, according to the
30 invention, it is possible to provide a small-size and low-price

exposure head capable of providing sufficient exposure light



intensity by adopting sem conductor light emtting elenents including LEDs,
sem conductor | asers and the |ike, especially by adopting LEDs as

sem conductor |ight source. As for the light source portion, it is also
possible to 5 enploy a light source portion in which a plurality of

'sem conductor |ight source are integrated in a single chip, such as a plane
1ight-enittingntaasityshyfadepteing tsemjdondactorHbigheremitting glemeats

ci rcunmstances, it costs |ess to, use_sem conduct oqrﬂA i ﬂht emtti ng e%ﬁﬁg’&s,
such as LEDs, ingluddngddiRcEemiranancirr lafers the }ik&, espeey al
sem conductor _Iight souyrces. Fur [ .CO r light emtting

el ements achi ﬁ@gﬁﬁaﬁeﬂﬁ% e?%sg%%q%?#ggoig%gog%é% hi ghly reliable
exposure head. The axpespr gnbepgif ddifrdeWRRLIBA, | StPIOVATIES peddibiiee to.
i ght shielding portion pertormng 15 a function of a spacer as well, so
that the |5ghiempliogl di hijghtrsowmrce iporttiionh inhwhiehi aopbucabity iofht sour ces

are housed in the encl osi nglr_openi ngs individually or ,in groups, can be
sandwi ched by semdcpnguetesuightyspuren anieiinhedrated ip,a Single.Fhipn such
thereby formng a |ayered.arran t. .20 D 1 ght itted
fromthe seni @%n&u?iépel gbaé£§%g’retcr%g'%(}ﬁ§ée§ i(ﬁufﬁggén%ﬁ#s&ﬁd %%esr‘ﬁ gs is’
directed 1o t b @RALOSeRStAE ciiuiistaneBky 10 eoks thass R use
openings (fine or mcro aperture) corresponding to the sem conductor |ight
sources. Ther glemieontiietonf 1 g centiit teip elemehtght sech t asedLBDsom adj acent

25 sem conductor light sources is blocked or shielded, th_ere,byj[q%reventi ng
col or bl et@i ngemicondurter lasee EIgmentsadext the dike, nag)i tpdifiduali gnt

g e BT AL L FRBLAAES AP M SBRbe PR 1 8
e AL o2, Bt IDME haghed i) ittt shice
"a highly reliable exposure head. The exposuré head of the
_ invention is provided with the light shielding portiori performing
15 a function of a spacer as well, so that the 1light shielding portion,
in which the semiconductor light sources are housed in the
enclosing openings individually or in groups, can be sandwiched
by the light source portion and the front surface portion, thereby
forming a layered arrangement. |
20 Exposure light emitted from the semiconductor 1ight sources
" housed in the enclosing openings is directed to the photosensitive
sheet, paésing only through the small openings (fine or micro
aperture) cdrresponding to the semiconductor light sources.
Therefore, the influence of exposure light emitted from adjacent
25 semiconductor light sources is blocked or shielded, thereby
preventing color bleeding or the like caused by irradiation of
a medium with light travelling from other semiconductor light
sources through small openings. Further, since exposure 1ight
from the semiconductor light sources inside the enclosiﬁg
30 openings is allowed to radiate only though the small openings

corresponding to the semiconductor light sources, the intensity



of exposure light can be further increased, and the contrast can be
enhanced. As a result, good-quality printing with an increased resol ution
can be achieved. Further, if the inside walls of the enclosing openings are
formed as reflective surfaces, such as 5 mrror surfaces or netal
surfaces, |oss of exposure light can be prevented, and the intensity of
.exposur e | i ghofegkxpoulré Nighghcan des farthepdmorgasedn amd ither cagexhstsan
descri bed above, the light shielding portion _has a function of optically
separating thbeenhanaeshl A%areFtdot grodtIualify Pk ingwith apdaanegsed,
the function of a.,spacer making jt possih| h ' ctor,

| i ght sources ,reg&}ﬁ 80 By If’(?r g‘fhﬁe‘%‘i’e, PF%E#%E’ t sz%glﬁgﬁbésl?dr%gggg%ié\fg)g haend
to layer the 'én@'ibsiﬂyrﬁfeﬂﬁg d @by GEOPLESEEE P66 NOFtdcEs, Bieh as
eéncl osi ng openi ngs may arf so used as spaces for disposing bondi ng wWres
15 for the smirgoRdsietfeicds ot metal carfacesh kosd Biisexgdmird dight can be
enpl oynent of the light shielding portion provides a corrgnact exposure head

wherein the sprevented:oand the insensdty el erroswiadildghti emitieed, throyghsed
wi t hout being he .,sem conductor |ight sources can be

g%maﬁﬁgl and wherein

di sposed cl os&MoS 2BPERHRIBHSARIRT VECERBEP and per f orm exposure.

Furthermore, if theA%PHEQ?ﬁiﬂé%tgﬁo\;éP%heswi ‘Eesﬁﬁéfl&i?ﬂ%%of{?or?ﬁﬁ%sﬁre
e p ee I's made bl

head, the surface facing otosensitive t, ack or

non-refl ecti veEuwcthohowE bopeitAEDS sdparaednge thpoind by bdnal semsicaniduaitoy
elimnate the effect of reflection of 25 exposure light fromthe
phot osens1@i vd ightesources hdnf adaditien tecthedfunahionaff a Sp3eproraking it

ey aual ) B WtlAd ERUCEdh fO Ol el Aot KEonTHl Y

Phet o "our PR EHSAAS, SHEEAP hel drcfl SUPORERLIGE P00 G ahctte sapio

supported on tgoarcegpbr¥ion and the front surface portion. The enclosing

| openings may also be used as spaces for disposing bonding wires

15 for the semiconductor light sources, such as LEDs. Therefore,
employment of the light shielding portion provides a compact
exposure head wherein the semiconductor 1ight sources and the
bonding wires can be housed without being damaged, and wherein
the semiconductor light sources can be disposed close to the

20 photosensitive sheet and perfbrm éxposure.

Furthermore, if the surface of the front surface portion
of the exposure head, the surface facing the photosensitive sheet,
is made black 6r non-reflective with low brightness,. it becomes
possible to substantially eliminate the effect of reflection of

25 exposure light from the photosensitive sheet and the front surface
portion, and to perform still higher-quality printing with
reduced color bleeding or the like.

Further, the light shielding portion provided with the
enclosing opening may be provided with a suitable strength to

30 support the exposure head, so that the front surface portion and

the light source portion can be mounted and supported on the 1ight



shi el ding portion. By using-the light shielding portion also as a
supporting nmenber, it becones possible to suitably control the distance
between the front surface portion and the photosensitive sheet even if the
t hi ckness of the |ight source portion varies. 5 In a printing apparatus
provided with a head conveyi ng apparatus for noving the exposure head in

t he scanni ng dihieddingspoxrtiorn. pBefws iy ehehbiglithshdrpding pdrazidnbal so\aed,
with the light shielding portion held, whereby a substantially constant

di st ance bet wéefuppertirg menbheractt hacomes peRE e frAwkiallit roatsabdihel o

cer, o° 1S Tl SERTRALE RS SEA o B eSS Gl A
stationary typgetPagsh e 143 ‘é’ﬂi&ﬁh@sé‘%ﬂ ‘i:ﬁ@dfﬁﬂi ddutdle PBPLESS varids .2

S
LEDs or the like, are arranged I n the scanning rections perpendicular 15

to the di rBctimnadgiriaiiveyapperatus proviaedneith wehedd SonveytihgtapiRiratus
the scanning directions are exposed by using the individual sem conductor
| i ght sour ces.fommovingnthe rexposyirey hepgdl inathe scanningxgddreebiorsd itorisa

serial printer that ves. t he exposure head in the scanning direct,ion to
per f or mpex pos W& e’fBgRPaFP‘?‘E uFie F??,‘P‘?W’%% Z‘e@QS be,moved, a‘ﬁh‘%ﬁ Fhs g‘ég&?pos ur e

head, It is p%{ﬁ{?ﬁ?ﬁaﬁ}ﬁ &%ﬂ%f&,ewﬁéﬁ%%ﬁgé'@esg%(xﬁlﬁﬁgyﬁ&%%‘i%ﬁtaéissdﬁn%‘éf"se

i nterval s such e exposure I'S novi'ng or

repeat edly nobetgreendthé OpRomsudTaceepbet i6n ciritD thee phbB6s ERYEL 1 Hhicet | N
t he photosensitive sheet can be irradiated 25 wth exposure light. It is

possi bl e 18 acasnhe mdimtedmedoavien tisy ahj epposune bead athengimabhe tihicknesiss
such that the se such as LEDs or the like, can

easily be muﬁfemigggggé{ig%elt I hé%sfggsf%a#fﬂfﬁﬁgt h of the enclosing
oDy o anh Moo lenlth ot i orpibam e SR e
in 8 exposure head wherein semiconductor light sources, such as LEDs
or the like, are arranged in the scanning directions perpendicular
15 to the direction of conveyance of a photosensitive sheet so'that
dots in the scanning directions are exposed by using the
individual semiconductor light sources. The invention is also
applicable to an exposure head for a serial printer that moves
the exposure head in the scanning direction to 'perform exposure. |
20 Particularly, in the case of a scanning type exposure head, it
is possible to arrange the semiconductor light sources at suitable
intervals such that when the exposure head moves (while it is
moving or is repeatedly moving and stopping) and performs eprsure,
the same location in the photosensitive sheet can be irradiated
25 with exposure light. It is possible to arrange the semiconductor
light sources at suitable intervals such that the semiconductor
light sources, such as LEDs or the like, can easily be mounted,
and such that a certain strength of the enclosing openings can
be maintained, and such that optical separation can be reliably

30 achieved.

If semiconductor light emitting elements are employed in

8



>

t he exposure head of the invention, it becones possible to arrange

sem cdnduct or |ight source groups of having different characteristics for

i ndi vidual colors in the exposure head. As a result, for a photosensitive
sheet having exposure 5 characteristics different for individual colors,
sem conductor |ight.sources that enmit exposure light suitable to the

exposur e char sheenimisure hegd bé the dngention i hiktbgnomes pessihle foaadrasger
.bal ance can be achieved. Furthernore, the exposure head of %k_]ﬁe i nvention
provi des suf f Femdaengueter 1ighinSaurcs: gxepBsuPE RayiRg 1‘8"13 %ted fromthe,

.sem conductor Ligh miti |.e t he i Q%E’E % r apge -
i ncreases. | nck‘ﬁfq'g&fgls”b%é{'?gi{orbggggﬁg%d%%]éﬁ tgllgdjgﬁsfﬁ%o. r P %%en%é?%'r g@
photosensi tivg $BgglthaFds ta PHdtSRs iR1RESHheet "RAVIAG  dddsire O

i ndi vidual colors, and 1t beconmes possible to forma high-quality inmage
with reduckd tharaoteristiterdififerentt fer|individuwdacoloys; \gamisondueter

head can be arranged so that each_ dot of a photosensjtive sheet can be
exposed by thdighbosenxces dihateanit cxpossirealighl sigahlifete e exposure

sem conductor Light, source. As resul t, despi i ndi vi varjat i f
seni conduct or ck’?gﬁFtﬁﬁlSEb‘Eﬁ M?b?tarc:@élgﬁgs&gc}: |%Pgi¥%ﬂ¥$gﬁ%ﬂo#8%d oL
phot osens ! | V§a38agk: can Bedllchiavbhy 'FidfetbPe)0ie CaipRkubal RE4E SH¢na0
uneven col or devel opnent or the |iIke caused by the i1 ndividual variations. -
Consequent | y, inkentionprovidesdsulbticiwmitlyckigh intensityof exposure hight
absorbi ng individual variations of sem conductor 25 |ight sources, which

i s neededl® or emipbedrfrom the: semicenduatomAightemikting elgpeptspFo that

di f f t i condugct or . | i ght . Furth , 4h
control of ohPgctBrrerity TRl Faas. dOPLrraRe: s CoLB RHERES o olteq
so that an eXB@éHﬁés?ﬁgér’%C%aéﬁﬁaéﬁ doi19h- @BAkst YoR' 4 Nbhovbdetis ita vier gneded

at a low 30 price. fore, enpl oynent of the exposure head of the
i nventi on w | hapinygidief ferdemt expasnrmncharagzeristriost foy iadiwiduat colors,

and it becomes possible to form a high-quality image with reduced
15 color distortion or the like.

A scanning type exposure head can be arranged so that each
dot of a photosensitive sheet can be exposed by the exposure 1light
emitted from a single or the same semiconductor light source. BAs
a result, despite individual variations of semiconductor light

20 sources, it becomes possible to from, on a photosensitive sheet,
a high-quality image with good color balance and no uneven color
development or the like caused by the individual variations.
Consequently, the exposure head does not need a circuit or
mechanism for absorbing individual variations of semiconductor

25 1light sources, which is needed for exposure of dots in the scanning
directions by using different semiconductor light sources.
Furthermore, the management or control of characteristics of
semiconductor light sources can be loosened, so that an exposure
head capable of high-quality printing can be provided at a low

30 price. Therefore, employment of the exposure head of the

invention will provide a low~price and compact printing apparatus



9 capabl e of high-quality printing. In the scanning type exposure head,
a-plurality of sem conductor |ight source groups capable of emtting
exposure |light of respectively different colors can be arranged with 5
suitable intervals left therebetween so that the same |ocation (dot) on a
phot osensitive sheet can be irradiated with exposure light fromthe

sem conduct or chpgbleseBrEiglgiquylsityAprdnténaglt, full color printing can be
achieved. Further, if each of the sem conductor |ight source groups is
constituted by a pImnatheySQanxﬁg:iymﬁtéﬁ@9§P§? headt a3 RIESLIGY Hecones

Den conduct or SERIRPRAREFED oL ints SPRFGR avives FhpaplarolSpit iy depollre
sem conduct or 45 gt of OPLGE IO P RiFRRYERECHE bk ol B4 %er@n@@aumﬁ

anount of lig i nce cl eént anount o Ight 1s thus seCured for 15

exposure, 5t BasegBlePhsteltdld qeffer thetebapwsen asdehdtcthasamelopatibdi ng
sufficiently high intensity of exposure |ight while enploying sem conductor
| i ght sour ces (detijhoma phDtosensibive [sheekhtan wkrr@duytgﬁﬂnﬂam@ﬁyrsf

| i ght but bt d at | t I.f, bl f

 ndli vi dual C?Bﬂ%ﬁg"oﬁf‘%eu@%ﬁe%”ac et oo FoRF o P RR, A 4 dReG

bl ue or a pri Tﬁ §8i8£ c%a%eh%ﬂ‘i%éda”%@ﬁ'hleﬁtw igeeé‘éﬁaé@%
'gh h

sem conduct or sour es In t source pOI’tIOI’] as descri bed above,

it becores pO%émEhén&@c@éﬁ\aldﬁltaséﬁféé -dgitolps lisvepistitued byoh plerkdingnce
exposure head for color printing. Therefore, it is possible to

provi de al®nablf- semicendiidme |1|1gh§ mumemg ixpbecomes Mﬁ&bﬂ-@ expasalAng

a high-quality rint at a hi ed b I‘OVIdI sure he f the

i nvention andsécggprﬁe‘?r(ﬁﬂ%gg ﬁerglaﬁgg‘ qﬂ’&ag o‘?gsseer%cﬂ c _Eet

refative to th ?. %%iﬁ'rc%sr}?fg co-ig‘i' éVérm.ﬁ QQ:;& wﬁ@f@&@lﬁl@fséﬁ%dd&\ﬁ@%bkon
drm qual Ity :

Is able to per
light source would be insufficient to provide a required amount

of light. Since a sufficient amount of light is thus secured for
15 exposure, it becomes possible to form an exposure head capable
of providing sufficiéntly high intensity of eicp6sure light while
employing semiconductor light sources, such as LEDs or the like,
which emit only small amounts of light but can be obtained at low
" costs. If LEDs capable of emitting the individual colors of |
20 either a primary color group of red, green and blue or a primary
color group of cyan, magenta and yellow are arrange as
- semiconductor light sources in the light source portion as
described above, it becomes possible to provide a small-size,
low-price and high-perfdrmance exposure head for color printing.
25 Therefore, it is possible to provide a small-size and
low-priée printing apparatus capable of providing a high-quélity
print at a high speed, by providing the exposure head of the
“invention and a sheet conveying means for conveying a
photosensitive sheet relative to the exposure head. The printing
30 apparatus of the invention is able to perform high-quality

printing with good color balance and reduced color distortion or

10



printing with good col or bal ance and reduced col or distortion or 10 t he
| i-ke, ‘even on a photosensitive sheet carrying photosensitive materials
having different exposure characteristics for individual colors. Further,

i f a devel opi ng apparatus having a rotating body capabl e of perform ng
pressuri zation devel opnment 5 while being noved in the scanning directions

synchronousl| y twet 1t ke elreachrt anplfytioemyifdvel sheét carayiidgdphatqwenstiitige
apparatus capabl e of performng full-color printing on Cycolor nedia can be
provi ded. 10 materiabRl EvDRECH fEfRrENtORXPREUDRATRAET tRELs tiqss £9X(i agr am

schemati cal | y ,showi, col or diumin_an enl e view _Fig. i.s. a

di agr am scherdf‘p&?ﬁ"agag rf%/ar‘?ﬁfT hgg %‘F'allqﬁg @%‘ﬁ%‘?&ﬂq %Rpggggu%r%fér@f%a
appar at us accep ' | 88 péi ing pred8hili2afioy Rvelpiient

t he general cg%gth?ggb%éléﬁfd#\ég&%r?ﬁt?ﬁ%%%drg; us shown inoFi g. 2%20
Fig. 4 is Bn ghlidedseing moved iNahe evanhdngndirecteqnss syacheenowsly kith
printing apparatus shown in Fig. 2. Fig. 5 is an exploded perspective view
illustrating the headt¢mé¥img)fapphea§u§o:s%|rltrm§&lﬁdg_ i héwpr iptmg apparatupj g.
6 is an enlarged view illustrat, ng ﬁg arrfn enent. of the _surface of. an LED
panel shown i fapRrglesof peyforming, EHLirEq ?’8 RAEHNG RE- SEPRLT RPGahepn
shown in 30 Fig. | 7(a) is a plan view of the light-shielding panel,
and Fig. 7(b) blgspgms’lEggd\'/i ew of the |ight-shielding panel. 11

10 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram schematically showing a Cycolor medium

in an enlarge view.

Fig. 2 is a diagram schematicaliy showing the general

15 construction of a printing apparatus according to the invention.

Fig. 3 is a sectional view showing the general construction

of the printing apparatus shown in Fig. 2.

20 Fig. 4 is an enlarged perspective view'showing an exposure

head of the printing apparatus shown in Fig. 2.

Fig. 5 is an exploded perspective view illustrating the
construction of the exposure head shown in Fig. 4.
25
Fig. 6 is an enlarged view 'illusi:rating an arrangement of

the surface of an LED panel shown in Fig. 5.

Figs. 7 schematically show light-shielding panel shown in
30 Fig. 5. Fig. 7(a) is a plan view of the light-shielding panel,
and Fig. 7(b) is a side view of the light-shielding panel.

11
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Fig. 8 is a perspective view schematically illustrating a state wherein LED
chi ps sare di sposed in the light-shielding panel. 5 Fig. 9is a
perspective view schematically illustrating a state wherein a front surface
panel is nounted on the light- shielding panel. Fig. 10 is a sectional view
illustrating the construction 10 of an exposure head equi pped with a

| ight-shielding panel. Fig. 11 is a sectional viewillustrating the
construction of an exposure head not equipped with a |ight-shielding panel.
15 DETAI LED BEGCRS HE aNp@Fspedt PrEFERREI MRt lblustraking a

carrying out the invention wil]l be desc¢ribed hereinafter wth.reference to

the drawi ngs. Sta§e wheneinLERchipf AT &Eﬂ?%ﬁ t‘,:?i%bﬁéidfg?ﬁ:'\%ﬁ’ilﬁtlflﬁﬂg at us
according to the invention. Fig. 3 schematically shows the construction of

a printing apparatus 20 according an enbodinment in a sectional view A

printing apparatus #q0fgtiy § ?@%&ﬁiﬁe view SedmitilcalaypilDtstrating a
conpri sing sheet convéying rolTers 11 foor conveyi ng photosensitive sheet 1
in a fixed di statieowhésbinta cfromlyisuyxfifices paned) iy, mountsd cxnrthenddghte
which is reciprocated in scanning directions X perpendicular 25 to the
sheet conveyi Sliglddngi BAN®lt 0 expose photosensitive sheet 1 and thereby"
forman image, and a carriage 13 being novable on shafts 12 extending the
scanning directions X while carrying the exposure head 20. The carriage 13

i s designed to be reqighrpgald ¥ SEvEfbidl ¥ieansl ASLEREAY thel donsaaItYida
directions X by a carriage 30 driving notor, by nmeans of a timng belt or

the |ike D00t ®Hfoan ekpbbardrheadgequiliped wilth pr laghbeshigbiingpar@lef this
enbodi ment all ows use of the Cycolor nmedium1 as shown in Fig. 1, that is,
the printing apparatus 10 is capabl e of exposing the Cycolor nedium1l for

col or printing. As gesorjped gbgue :5he Queq) of: B4HEry khededBiliztBt ion

of an exposure head not equipped with a light-shielding panel.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT Modes
for carrying out the invention will be described hereinafter with
reference to the drawings. Fig. 2 shows the general consi:ruction

“of a printing apparatus according to the invention. Fig. 3
schematically shows the construction of a printing apparatus

20 according an embodiment in a sectional view. Aprintingapparatus
10 of this embodiment is a serial type printer comprising sheet
conveying rollers 11 for conveying photosensitive sheet 1 in a
fixed direction (sheet conveying direction) ¥, an exposure head
20 which is reciprocated in scanning directions X perpendiculér

25 to the sheet conveying direction Y to expose photosensitive sheet
1 and thereby form an image, and a carriage 13 being movable on
shafts 12 extending the scanning directions X while carrying the
exposure head 20. The carriage 13 is designed to be reciprocally
moved at a constant speed in the scanning directions Xby a carriage

30 driving motor, by means of a timing belt or the like not shown

in the drawings.
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5 in which a thin supportive body fornmed from for exanple, polyester, is
coated” wi th nunerous cyliths (m crocapsul es) containing chronpgenic agents,
and which is capable of formng a beautiful inage closely |ike a photograph
i mage, with a high resolution and a uni que gl oss. The Cycol or  nedium 1 does
not 10" require lam nation for storage, and provides a highly durable print
result. To print ongheepe¥selny appdicktusd, 10 be exidembed et 2 liowsf hsstof
used to irradiate the color medium 1 with exposure |ight of a wavel ength
t hat mat ches tthe Cyegdoronedidmrived shownninciied I, thag. is, the pwinting
exposure light, cyliths 15 containing a chronpgeni c substgnce (| euco-dye)
of a conpl eneRPRAFALYEN0 4F GaRakis f éﬂpﬁlﬁgnﬁ}ﬁecgi‘ﬂi%i‘@%ﬂpﬂh]t fgF ¢olor
har dened, 'so . I - . t gy NI .t I S hnagti An
arca oxposed PGy, A MK 50D BbAVE, whel RcBLbk At 1736 2 K
direction ¥ by khisheqt tAPRVAYpPSrt Bfé Yodyl ¥ormed fref, féXlexdinpad,s fed
to the exposure head 20. The exposed area is pressurized by devel oping

bal | s 14 that pplyesterd isgeddeed writh trivmezropss aytibbsd(Ricincagsnles)ri age
13 in the scanning directions X, so that the cyliths are thereby .
pressuri zed. Toatadnipg ehromegeniq agentganand svigh tigs capable \f LPmming e

bal 1 s 14, so ehEEREREERL, g SlagelS, TRETE wRoRRR s VRHER Hiae
receiving | ayelesb#88n08na g G AP 108s POTNE Gyifolict R8P 1d88es efot

colors. In the printing apparatus™10 of this enbodi ment, the Cycol or nedi um
1 i s devel@pedeyirkeldminabpomgfdnldtorbgegndnd3pravidés sdnkyhliymelurabde
medium 1 is heated by a heater 15 to stabilize the_col or developnent in a

short tinme, s®Primkireéfitlteol Be print opdhe Gyrakar pediyndy the srposusapieaded

Spparat a1 n 2his e WEBEH ks B0 RSEaLE TG Y P Samanire

light of a wavelength that matches the image to be formed, as

indicated in Fig. 3. Due to the exposure light, cyliths
15 containing a chromogenic substance (leuco—dye)of a complementary
color of the wavelength of the exposure light are hardened, so
that the leuco-dye contained in the cyliths is inactivated.
An area éxposed by the exposure head 2(_) is moved in the sheet
conveying direction Y by the sheet conveying rollers 11, and a
20 next area is fed to the exposure head 20. The exposed.area is
pressurized by developing balls 14 that are moved together with
the exposure head 20 by the carriage 13 in the scanning directions
X, so that the cyliths are thereby pressurized. The active |
cyliths, other than the cyliths inactivated by the exposure 1ight,
25 rupture under the pressurization by the developing balls 14,' so
that the leuco-dyes undergo chemical reactions with an image
receiving layer formed on the transparent polyester to develop
desired colors. In the printing apparatus 10 of this embodiment,
the Cycolor medium 1 is developed by the developing balls 14 and,
30 at the same time, themedium 1 is heated by a heater 15 to stabilize

the color development in a short time, so that the color

13



1 is clanmped between the sheet conveying roller 1la and an 5 sub-roller
12b, and thereby conveyed reliably at a predetermned timng in the
direction Y. The carriage 13 for noving the exposure head 20 in the
scanning directions X is designed to also carry the devel oping balls 14.
The exposure head 20 is mounted on feeding side 13a (upstream side) of a
medi um 1 of t Hévéibginéﬂe i) substanatilal he chapdetpdnehdrmithe prinked @yceoilod on
a downstream si de 13b on an opposite side of the sheet conveying rollers
1la, 11b. Themedinmayeis dischanges fa@mfhg BELIAtLIRGAPPALATUSt mminly

[ the | oad of head_20 . - .
ol y T eco ves s hoIPoHP B CRRAGAPBAGRERS TapE Shib SRy (et Welinn |
moved in the acagnhmgmg%a%éw%& SHelish@e® cbfifeging tfolllds 112b ankdhaneby

e and t I

novi ng the exposSure he devel oping balls 14. The carriage 13

has a houskng shb-ballef €108) v afd tilerddyetopveged zel dably i agmestetiersiiged: he
housing 16 are a coil spring 17 and a support 18 that transmts the force
20 of the cotimdpgiimthe divechionduecl Bhe aaringe 13£ormmayagibe SHROSULSe

carriage 13 is moved in the scanni ng .directions, .the devel opj | |

rol | on the mb&RGn?9 Amdthe égéwgnﬁarﬁﬁ‘w%} st ﬁé‘gﬂ3§t{é$ga.£s?° ﬁ%vrﬁg a
function of a,pla : pr ) Fii 8. mbunbédSomn
enl arged vi ewto %j%{e}eéx %@%?@%ﬁ?%’o gﬁ%‘%i%o%ﬁ:rer (;Il?r?((jii r%gsh'ignmt hlz exposure

head 20 of thirpeaihgdsiREt134 @pstreaasias) explardiviel of | tise raarniggehe
construction of the exposure head 20. The exposure head 20 of this .
embodi neni0i s I3guanddchen developing hpd 15314 are mounkedon RedgunetEeamSits | s

14. 30 Th head 2 f ' di t i ' -
nead that | expddPsOR AR RERPEAFS TAT OLoEh PHRSIeaoRY SiAd FOL14rk Pl SHliB™ " ©
12a, 12bint > £aRA ediﬁef%;a %&Oéfaf vyeReahef! ¥nsterpad vt Favedy As

shown in Fig. € exposure
receives the load of the exposure head 20, and by a sub-shaft 12b

that mainly receives the load of the devgloping balls 14. The
15 carriage 13 is moved in the scanning directions sliding on the
shafts 12a, 12b, thereby moving thé exposure head 20 and the
developing balls 14. The carriage 13 has a housing 16 that
receives the developing balls 14. Disposed inside the housing
16 are a coil spring 17 and a support 18 that transmits the force
20 of the coil spring 17 to the developing balls 14. Therefore, when
the carriage 13 is moved in the scanning directions, the
developing balls 14 roll on the medium 1 and press the medium 1
against the heatér 15, having a function of a platen, at a constant
pressure.
25 Fig. 4 shows an enlarged view of the exposure head 20 and
its surroundings in the exposure head 20 of this embodiment. Fig.
5 shows an exploded view illustrating the construction of the
exposure head 20. The exposure head 20 of this embodiment is
mounted on the carriage 13 together with the developing balls 14.
30 The exposure head 20 of this embodiment is a scanning-type

exposure head that exposes the medium 1 while being moved along
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this enbodinent is formed of a lam nate of three |ayers: an LED base board
30 carrying a plurality of LEDs 31-33; a front surface 5 panel 22 in which
smal | openings (mcro-apertures) of about 0.3-0.1 mmin dianeter are
forned; and a |ight-shielding panel 25 disposed between the LED base board
30 and the front surface panel 22. The LED base board 30 serves as a |ight
source unit. thetshafts Head,ED2b3in 3heesicanhingtdireatianghi, pox wepeateddyh
the 10 small openings 21 of the front surface panel 22, which for a
front surfaceshoppednandaqvest- tAe SRAWLAMFLG. | 3+ 1S\ CEROSHRE 'i!ﬁ%ff?%q e of

LEDs 31-33, which ' d [ C | . d
on the LED badtspoapepSieninientothed o FQGRE of fnidgigferk: TTRE8

source uni as s

enl arged vi ew QEe%&réaolér%@%mﬂi £ 2kpy 31033; enbpehEr fate

capabl-e of color printing on medium 1. Therefore, LEDs of
prinmary cofor papellr 22 &nl whigh admakie openingst micre-apextyids ) Bils abdutgr een
(G LEDs 32 and blue (B) LEDs 33 are arranged on a surface 35 of the base
board. The LEDs330.33mnfin dismeteiropzer forned; anshaclightyshipiding, paned 5
&
f

DL hre arrangds Rienorehbassen. ahechfy Habe hoard Al SHF thr E ot SR aER
the base boar doghx)g! eae-ERD H2skbaid 30! MErvEPus3d 2188 SN uaitl he

opposite sides o ere I n each side portions of the surface 35

25 respecti vahat I8gthd EEbsJ1-3B emdtaligingedndnl idist passasethfoudie thieD
base board so that their intervals are integer nultiples of the pixel (dot)
di stant. ¥er smald, openings t2hiafythe frgnt swrfage Panedr2gncwhich fprmss g s

i the scanni #EoBtr BEERBRE BOTHIPR Nty taEsPantEnot o REREReRTT The
; ng;t gf%"ﬁgh”gof' E gﬁtg: gi&f%éldig? é?hl.ésné §1095 5 il £ré Hefdc8h@uétor 1ight
sources, are regularly arranged on the LED base board 30, which
is a light source unit, as shown in the enlarged view of Fig. 6.
15 The exposure head 26 of this embodiment is capable of color
printing on the Cycolor medium 1. Therefore, LEDs of primary
colors (three colors) of one group, that is, red (R) LEDs 31,
green (G) LEDs 32 and blue (B) LEDs 33 are arranged on a surface
35 of the base board. The LEDs 31-33 of these colors form
20 respective groups. That is, a plurality of LEDs are provided for
each color. For example, four red LEDs 31 are arranged in a line
substantially in the middle of the surface 35 of the base board.
Six green LEDs 32 and six blue LEDs 33 are arranged at the opposite
sides of the red LEDs 31 in each side portions of the surface 35
25 respectively.
These LEDs 31-33 are arranged on the surface of the LED base
board so that their intervalsl are integer multiples of the pixel
(dot) distant. Therefore, if the timing of light emission from
the LEDs 31-33 is controlled on the basis of the moving distance
30 of the exposure head 20 in the scanning directions X and the moving

distance of the medium 1 in the sheet conveying direction Y, it
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sanme dot) on the surface of the medium1l with [ight beans fromthe LEDs
31-33-(exposure light). Since the exposure head 20 of this enbodinment is a
scanning type, the LEDs can be arranged with 5 a suitable interval |eft
‘therebetween. Therefore, it is possible to forman encl osi ng openi ngs of a
'suitable size at a suitable pitch as described below Since the LEDs 31-33
are arranged iis pbssihleter érnediate apredetesnboed dah (ai singledaisskhe to

|1 th head 10 20 t that..the LE : t
urface (an APale 40Eh O (o ARZERCPHGE nE BFOLTRTACIIFY Tigh $eithe; SEom,
t th < t | |
Lo The | at or At LanHEr B 0N AP RTRe reiine 0y SPRaE e, Bepeure ey 2 ofy

31-33 on the kERshamodiornd 36-a $BanAiAg wype, the LEDspeai dechiranded whilth
LEDs 31-33 be arranged in a smallest-possible area on the surface 35 of the

LED base Wbar d <fitable imserval, lefit tthexebebweenenThemeforepsitais posgible
arranged in a zigzag pattern, so that ,the area of, t arfangenent QqQ

f e
LEDs 31-33 i stPedQEBANMENGLOPiNG PPERLRTS £ 3 R Bh2E et L"’\Elﬁé‘%fi’g§ is:
provi ded. 20 _Enployne f.S | gzag arrangenent al so provides a
sufficient cl ?&gghcésb'g%ﬁé@rp#ﬁ}%r?ﬁ'osi ng openi ngs 29 descri bed bel ow, so
that the enclosing gpRRENGse %&D%f31b33|51£§‘tari‘ahﬁédiﬂ9ﬂlﬁflékpaéuﬁ@fhé%ﬁﬁizby
be arranged. Figs. 7 show the construction of the |ight-shielding panel 25

25, which is difsphisdemissdiment hdtl ED hecsessay do3@linw the d€xpasureuheade

panel 22 and al so serves as a spacer. The light-shieldin anel 25 of this
enbodi men0i s 20otAeBOVE P é%hi\tn[té'@sl@l)%e?lﬁgtsé’% & sﬂﬂ@%’l‘a AN Rregn&es

f about 0.3 The, Light - shi el di | i f '
or i on 26 +niE PAEBEeRSEIHE iR 32° et 45, FETEE Mihahnly €@ Boge®
portions 27 e%h@%iﬁ&&féﬁé&d%ﬁb@oﬁ&%ﬂ@ &P64 tbUbé ip2intéds Cdritsponding

light-shielding 1
to the lateral and longitudinal dimensions of the arrangement of

the LEDs 31-33 on the LED base board 30. Therefore, it is
15 preferable that the LEDs 31-33 be arranged in a smallest-possible
area on the surface 35 of the LED base board 30. To this end,
inthis 'embbdiment, the LEDs 31-33 are arranged inazigzag paftern, -
so that the area of the arrangement of the LEDs 31-33 is reduced
while a sufficient distance between the LEDs 31-33 is provided.
20 Employment of such a zigzag arrangement also provides a sufficient
clearance between the enclosing openings 29 described below, so
that the enclosing openings 29 of the light-shielding panel 25
can easily be arranged.
Figs. 7 show the construction of the light-shielding panel
26 25, which is dispdsed between the LED base board 30 and the front
surface panel 22 and also serves as a spacer. The light-shielding
panel 25 of this embodiment is formed of a stainless steel plate
member having a thickness of about 0.3 mm. The light-shielding
panel 25 is formed mainly by a planar portion 26 that faces the
30 surface 35 of the LED base board 30, support portions 27 extending
from edges of the planer portion 26 so that the light-shielding

16



panel 25 can be fixed to the carriage 13, a cable supporting portion 28
extending fromthe planer portion 26 in a direction upward the conveyance
of the medium 1, and formng a quarter-circul ar shape. The planer portion
26 has a plurality of elliptical openings 29 5 that are forned
corresponding to the arrangenent of the LEDs 31-33 provided on the LED base
board 30. Wepahek zsﬁfamheefﬂmdrtb Bbeicaruiagedd ,ta)cablemppgutim pozsionf

the pl aner port i on the individual LEDs 31-33 are use
i ndi vi dual opé@ |¢P§éef@-1& from qhega%aeﬁm%t&&np%@ ? gl’rgnt‘lﬁw the

correspondenc [0

20 0 the |1 gRreRyanee 33 Pl mRait 1 capd Hritin®s dd éﬁcé%é?%fﬁﬁ%@
of the LEDs 3é’e 83plarkest @io%t&%oglsm a plLassLibg dﬁ@&liﬁtﬁéah&s@:ﬁmlage
shape whose si es are about 0.3 mm the enclosing openings 29 have an

el i pti calb shapatareaborited cdrresponding tosthe Anrangemerst o€ ridiepkEPg) 31-33
openi ngs 29 can house the LEDs 31-33 and bondi n%hvm res 34 far

suppl
power to the EE%lQQdSHl tlh%ldﬂ?aﬁ’éséf bpaed e}y oWhEY bhenkER ihas %ﬁ%’l n3029

hapes, such 48 SUBrFed el o Tdne? Aifiae 58 4 B plany 38@&1 90 he.
dependi ng on &Baﬁeia&af%gﬁg #1133 Ebe ﬁéué’é’a cirﬁmées!naﬂvia@aﬁlaﬁeaﬁ%g%zgf

the LED panel manner w ring, and the manner of connecting the

bondi ng w r esof4the\ltightgshiebdinhg paneticzh oanone-+te-cre tosrespapdenaes ag9
are elongated in the scanning directions, the orientation of the housing
openi-ngs M depewasinnfigor8 exZhpreforae “thernclesing opgpiRgs| 4y imethe

bond: 19 o= $dme SRR TTY el 28, 4 BB R glet B RS
S B rct o Lapan | Mt odlaet€Pslgte fuerAnd's 3
| i ght - shi el di agsqueays slﬁpe ahdsersa.dhsmrte abotita 06 3pamethe 2ncdogiihg opentingan
upper surf ace2%6113a‘t7eh ?arnegg.llgggcgf psrig];}e (1317‘. about 1-2 mm in size, so that the
15 enclosing openings 29 can house the LEDs 31-33 and bonding wires
34 for supplying power to the LEDs 31-33. The shape of the
jenclosing or hbusing openings 29 is not limited to an elliptical
shape. It is possible to adopt various shapes, such as a circular
shape, a rectaqgular shape, and the like, depending on the size
20 of the LEDs 31-33 disposed on the surface 35 of the LED panel,
the manner of wiring, and the manner of connecting the bonding
wires 34. Although, in this embodiment, the enclosing openings
29 are elongated in the scanning directions, the orientation of
the housing openings 29 depends on, for example, the manner of
25 connecting the bonding wires 34, and is not limited to the
orientation in this embodiment.
In the exposure head 20 of this embodiment, light-shielding
panel 25 serves as a strength member ‘( supporting member). The
LED base board 30 is adhered to the lower surface 26a of the planer

30 portion 26 of the light-shielding panel 25, and the front surface

panel 22 is adhered to an upper surface 26b thereof. The support
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portions 27 form ng side surfaces of the light-shielding panel 25 are used
to fix the light-shielding panel 25 to the carriage 13, thereby fixing the
exposure head 20 to the carriage 13. The side surfaces of the carriage 13
have protrusions 13e that engage 5 wth holes 27e formed in the support
portions 27 as shown in Fig. 5 whereby the |ight-shielding panel 25 can
easily be fiX?drtI@nfsaﬂ | fd1adig B dposat faves o Hithehtighpeshiel disrsy pa@elo
the carriage 13, projections 13c and 13d are_provided protruding toward the
nmedi um 1. By i2hsareiused heo [isjthe ldehtrshielddngpanaloRéstodehe parriggeos

13. fhe'p d i3 ErereRY Elzida, EhRaaposy Eahaat Al 8 the Seatiedgaf3 mhelhe
scannin . i i i .
Sabotanti al | y SSdErTRied BE G EhrFERUEN STMage PROLERRIANG ABEDAE chgage

of the 15 5fr githshéiés @7eafcime? ianthéd suppdett powt ibrish27 rexlshowh Bmdighe
positions of the LEDs 31-33 (the gap between the nedium 1 and the front

palnel 22 or bﬁt,vmharelbn_e thedl ight-sintelding pasel 2B gpnceas by hel fixededTo
relative to the carriage 13, by the light-shieldin anel, .25 rving.as a
suppor ting rreH“BSF,l-‘-FﬂEg the P%YWQ% ttll?g?ﬁmﬁ_“:% ﬁﬁ?fgﬁo% gﬁet lage.

2 o Fate ekt A O TIE  OBrbErpati e 0

of this enbodimén €signed so t expo emtte e LEDs

31-33 direct| pedtiankes iABEitiAd the! hpoHeddicte 1Bepud dnkoristobess 26w, Or
the like, it is preferable to place the LEDs as close to the nedium25 1
as possi bl@ i 26d dfirthechlanenpoirtiion. 2¢whencthe iexposapepigad 29018 Mouad-edn

t hi ckness fromone LED panel_to anothey d ' th [ .
of_LED panel s e casrddgesL s ohgpes oL G2 L, eaposiFe Hedr7h #labidee e
LED panel 30 isditec ' L 5 t
provide a gaplt%a\l??lﬁgéé%ﬁg&é?g%oﬁéwv%e%%{aﬁgaggr é?gﬁiﬁ%%@hﬁﬁﬁgﬁﬂ °
such that the donsfeyliflgaliivest fon oncadf BeERefdnsubstan¥idl bk riixedwari ation)

can 18 in exposure head 20 of this embodiment, the position of the

15 front surface panel 22 on the side toward the medium 1 and the

positions of the LEDs 31-33 (the gap between the medium 1 and the

front panel 22 or between the medium 1 and the LEDs 31-33) can

be held fixed relative to the carriage 13, by the light-shielding

panel 25 serving as a supporting member, that is, by mounting the

20 LED panel 30 to the carriage 13 using the light-shielding panel

| 25. Since the exposure head 20 of this embodiment is designed
so that exposure light emitted from the LEDs 31-33 directly

strikes the medium 1 without going through a lens system or the

like, it is preferable to place the LEDs as close to the medium

25 1 as possible in a bare chip condition. BHowever, the LED panel

30 varies in thickness from one LED panel to another depending

on the production process of LED panels or the process of mounting

the LEDs 31-33. Therefore, if the LED panel 30 is directly mounted

on the cari'iage 13, it becomes necessary to provide a gap having

30 a size between the carriage 13 and the medium 1 such that the

individual variations of LED panels 30 (thickness variation) can
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be absorbed. Hence, the value of the gap varies depending on LED panels 30.
In the exposure head 20 of this enbodi nent, however, the surface 35 of the
LED panel 30 is fixed to the light shielding 5 panel 25 by adhesion or the
i ke, so that a constant distance between the surface of the LED panel 30
and the nmedium 1 can be naintained despite the individual variation in

t hi ckness of bElabgawisd. Harcef dihe value ofpbheidapevanies gependingcon LED

di stance between the LEDs 31-33 and the nmedium 1 and maintain a 10

subst anti al | yP8BR3BadP-di stance. Therefore, it becones possible to realize

an exposure head 20.ca I Ly of ] i s 1M ' v
resolution on the mggl gﬁ\gl&%}seéﬁt?glnet%gsgpg%%%r%%pgﬁggaﬁbﬁg' 3?%‘5%‘3 ?\Aﬂteh
the cable supgarirhpe P9'éf ¥he LEDRafBI SIOPDS tSixeddtbnthe abi ght3&He1disdigng
15 fromthe LED panel 30. Since the exposure head 20 of this enbodi nent is
nmoved in the paaehi 2§ byradhesivn onf et dikee sarthalyea ®nghank distanter

t he exposure head 20 is transmtted thereto, throughréih fleéi_ble prinL
cabl e 38, whi betWeenothe sunfags R thetEDR pangly 3 A ﬁg‘zfdm? iupl (qan, be

enbodi ment, the.print 20, cahle i ' t A I | i on
28 of the I|i gﬂ'?—lgﬁf"éf’ﬁ%n%e%e‘? t%% %@d%ﬁrﬁ%loﬁa%?%%éﬁliﬁkgﬂﬁggh&%%gx%ﬁzm.
cabl e 38 can ?ﬁn@!@d,ﬂkféﬁx@%pﬁiuﬁ.ﬁ 8asisle ito i zENehebiistance :
undesi rabl e of excessive force will not act on the connecting portions

bet ween t he pbettveenbthe3BED®I31+83 l4Hd hecmedumThi an® Snaiot=stimuat i on
prevents incidents where the connectjion between the i nt _cable 38 and_t he

LED panel 180 subsgkantially consiapkifdistancs.s TWQ@&&‘E}PFHP‘“E&BO@.SW% he

surface. 268 of o REAHh RrCRRBr T bsaltcfo biBaBEEtr SPably iobflnblad Mpagete"
panel 22 havi gg+7MBh! iRBPOVEISrésoliti®fh on the WeasimsLy face 26b thereof,
and the print cable 38 Ts fixed 19 :
The light-shielding panel 25 is provided with the cable
supporting portion 28, which supports a print cable 38 extending
15 from the LED panel 30. Since the exposure head 20 of this
embodiment is moved in the scanning directions owing to the
. carriage 13, print data for the exposure head 20 is transmitted
thereto, through the flexible print cable 38, which is movéble
together with the exposure head 20. Inthis embodiment, the print
20 cable 38 is fixed to the cable supporting portion 28 of the
light-shielding panel 25 by adhesion or the like, and the print
cable 38 can be moved as the exposure head 20 is moved. Thereby,
undesirable or excessive force will not act on the connecting
portions between the print cable 38 and the LED panel 30. This
25 construction prevents incidents where the connection between the
print cable 38 and the LED panel 30 breaks, or where a cable breaks
inside the print cable.
In the exposure head 20 of this embodiment, the LED panel
30 is fixed to the lower surface 26a of the light-shielding panel

30 25, and the front surface panel 22 having small openings is fixed

to the upper surface 26b thereof, and the print cable 38 is fixed
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t ot hecabl esupporti ngporti on28, asdescri bedabove. Therefore, it is possible
te assenble to the light-shielding panel 25 all the conponents parts that
iconstitute the exposure head 20, beforehand. If such an assenbly is

‘provi ded, the exposure head 5 20 can be incorporated into the printing
apparatus 10 sinply by fixing the |light-shielding panel 25 to the carriage
13. Furt her nDE@ thel il & deppost ingporofon 28, esndeswnibedahave el Thevefexrei he
carriage 13 can be substantially fixed sinply hy fixinp he |ight-shielding
parel 25 to tht isrposajdbles to pesaubleailg the iéghf:héhb%- Ii'%d’ag’p?ﬂaigt Bi 10
beconmes easy, and precision in . the,positioni f QIRQee akhs can
be i nproved. Fﬁ?t‘ﬁ&‘m%‘}tﬁ t‘R?ré:tﬁ %P@%egﬁggﬁf‘ggﬁéag{%ger#eam Iy gﬁr ggraced
(T afailure BeeGrORLAA 0Gubdch ld B3skmbl Paielprdfided) Nent] dipostiies abaae.
it is possible 10 provide a printing apparatus that facilitates 15

mai nt enangg. forédebe iheokrpohatediimtd nheppnint iy ppparatusi 0 eviimplanby
bet ween exposure |ight beans fromthe LEDs 31-33 as described bel ow, and
therefore incfézing the lighthsihieldinghpaneboddrio |thacagiager ddi-ation of

ST At B od s T A it e
2 santsanaldi byl
Surface panel 95t R SARSEERAY, ban, BE el e e N el and

has mi cro- apethér.'@fgzl{@-fﬁij!elw.@@i 1 25 tbatherarfbaged othesassehibly of
the arrangenent of 25 the LEDs.31-33 so that the nediuml is irradiated in

the unit 10 dthe ppictime appamatus 16 keromesi easex A Rraqigionedn: the
ral | openi ngBOBIELPRENg OdrHi ERBPPBERE RECERISLER R BERTe, S SRPRLERs
dot unit wi theyt Usinge defstr@Phbsd! caty Pa8iyPe répleRed $0a&rd Alure bens-
optical systemi1s not necéessary, It i s possi bP’e to place the LEDs 31-33 at
a position vepyobllefmcoétOuidein the LED panel 30 or the like. Therefore, it
is possible to provide a printing apparatus that facilitates
15 maintenance. Further, the light-shielding panel 25 prevents
interference between exposﬁre light beams from the LEDs 31-33 as
described below, and therefore increases the intensity of the
exposure light for irradiation of the medium 1. Thus, high
quality printing becomes possible.
20 Fig. 9 schematically shows a state wherein the LED panel
30 and the front surface panel 22 are assembled to the light-
shielding panel 25. The front surface panel 22 in this embodiment
employs a metallic plate member, and has micro-apertures '(small
- openings) 21 that -are fofmed corresponding to the arrangement of
25 the LEDs 31-33 so that the medium 1 is irradiated in the unit of
dots ('picture elements, pixels) with exposure light emitted from
the LEDs 31-33. By deliv_ering exposure light to the medium
through the small openings 21, light emitted from the LEDs can
be converged onto the dot unit without using a lens optical system.
30 since a space for a lens optical system is not necessary, it is

possible to place the LEDs 31-33 at a position very close to the
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20 medium 1. Further, since the loss in amunt of light due to a |l ens
optical systemis also elimnated, the nedium1l can be irradiated with
high-intensity light. Since it is not necessary to use a |ens opti cal
system which is conplicated and expensive 5 and requires a | arge space, it
beconmes possible to provide a small-size, high-perfornmance exposure head
and a smal | - sinediwhi hh- Fartbemnsinge ithe Agpssppar amounhtof ekightoWuer toes.

In particular, since the exposure head 20_of .this_enhodi nent i§ a_scanning
type exposur elfBEJORBIGH] SYStahdss@dfRi ﬁb”&i‘-?%%?qorrgfe i'!?d(}'r‘r‘l“%il Sﬁnogea

| oy . . ! . Y
exposure headib5RatRERL Pont AR LA e ' ETn8Rcud ety YeckBBary
Therefore, it gassWBS1BRS %&h{iﬁggtlg%%%ﬁ whiehsSig Q:dﬂ%altib:ﬁtﬁﬂt &nid lekpedlBliveng

the carriage 13 and 1 nprov preci sion due to the reduced drive

| oad. I n tHi sandspeqtités amslamjd spacel, oitrehecohesymssitd ehdad pzovadet &i s
enbodi nent will provide a small-size printing apparatus capable_of printing

with high quaFma}l-gizehchighnparfornangerexppsuke heath Mdréhsradls§itgce 23

of the front surface panel 22 that .faces o, [ L] 0 4
provi ded with™&9 TB@&P%HB?’?%GQ PLIBEIAIs ggﬁgﬁgpﬁ%egﬁg?\é&e}ﬁl%gr@?@!geé Gr fiarfse 23
reduces the p b t I bkPBste NP Yookl Bhis ' &lbstindit fs0oM
t he surface o?ggeg %%%isl'enés.ﬁ?éagﬁ%heser? svi IIe be reflgct ed %y t he surfa(::Le 23
of the front spahategpeye ekpokute Hdwl mbuabienin ttheescamring idicmeetions,
affecting other dots. Since 25 the non-reflective surface 23 can prevent
exposur e 10 ghemigsien®f arkenmophicahsystepanhaves redustionedn; the gdee

AL o R KA N e St
possi bl e. Al t BRedBAPRSAGE AP ObREPEEAE | Ot Dechies POsPIBEE £ relluce the
preferably black, other“colors with | ow brightness
size of the motor for driving the carriage 13 and improve the
| position precision due to the reduced drive load. 1Inthis respect
15 as well, employment of exposure head 20 of this embodiment will
provide a small-size printing apparatus capable of printing with -
high quality. |
In the exposure head 20 of this embodiment, a surface 23
of the front surface panel 22 that faces a photosensitive sheet
20 isprovidedwithablackcoating. Provisionof the non-reflective
. surface 23 reduces the probability that a portion of exposure
light reflecting from the surface of a photosensitive sheet will
be reflected by the surface 23 of the front surface panel back
to the photosensitive sheet, thereby affecting other dots. Since
25 the non-reflective surface 23 can prevent exposure light emitted
through the small openings 21 from affecting dots other than the
target dot, color bleeding or blurring can be prevented and, in
~ addition, high-quality good printing with a high resolution
becomes possible. Although the surface color of the front surface

30 panel 22 is preferably black, other colors with low brightness

will achieve sufficient effect.
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wi |l achieve sufficient effect. 21 Thi § enbodi nent enpl oys the

| i-ght -shi el di ng panel 25 that has netallic inside surface 29a, that is, has

a reflectivity, and the enclosing openings 29 forned in the |ight-shielding

panel 25 house the individual LEDs 31-33. As a result, the light emtted 5

fromthe LEDs 31-33 is reflected by the inside surfaces 29a of the

1<:aﬂcl osi ng openizggs 'gﬁiscemhmhnelnbk i s ssemploys fthet hightnshieldigg ppaet &5 thabugh
e apertures and strikes, the nediu . Therefor alth h ...

smal | - di anet ehagmatallds h?@%é&qygraqlﬁhf:ﬂﬂgrﬁfer61;“%@ §9£¥%‘r‘ﬁwlty' and

substantial ly,{he tir.e )] . 201 :10 -lgg‘@_ | \AT
through the aﬁéﬁ?ﬁ%sé%lg@t hgglﬁ%ﬁ%%@igo %&é%‘yt%ggvll | ngﬁg’gy&? ?gﬁdgﬁi 29
amount of |i gRbusEUWHAaNARGEdusL DY BDS33]- A3 arredulitsedhenLidie: emgkeedng
openings 29 individually separated by their inside surfaces 29a, there is
no interfd enfeoinethe diEDs @Fli-3Bedssrefilectat hyokhehins tde gurfagesD2asot

that the medium 1 can be exposed to |ight with: a ver I gh. (subst anti,al |
infinitely hi §he englasingapenings Rfparthat SB@%W%%?%E&%@%%&F&LHZM

having an array _of a plurality of L 1533 h [ﬁg% '

irradiated wi p sﬁﬁ"e&ﬁﬁ%‘b‘f‘b F’Y%ﬁp%g_g%egaégi ?\%&t roug s_u?#eaggfi?'ﬁirnelﬁot
correspondi ng-rﬁ@rekeréD%l%ubhaémﬂliﬁéﬂ&,eﬁwﬁéé gkt Mraas 0 1At an
i mage with high contrast and no col or bl eeding or blurring can be forned.
Further descr cphvenging deystiem wisubsbantiaklyithe eatdrentighb emigded Gromd
11. Fig. 10 schematically shows how exposure lLight 5 is emtted frdomthe

exposur e Hbadthe BHRS c@mbe | defiveneds LAToRIB She apertytes to the medium 1,
accor di ngt ot heenmbodi t. . Fig. 1 ' I | oyi
e oxposar o nERGEEPY nRoviaTidq BuFEIRTRRLCAbURE UP AP © B % M,

nmounted in the LED papgheBfofd] lsinc@tESS 31133 Ardi HAEdPE. tHS ndavBing
Fig. 10, in the exposure head 20 of this enbodinent, light 50 emtted from

the LEDs 31-38penings 29 individually separated by their inside surfaces 29a,

there is no interference between light beams emitted from the
15 other LEDs, so that the medium 1 can be exposed to light with a
very high (substantially infinitely high) on/off contrast.
Therefore, even applying an exposure head having an array of a
plurality of LEDs 31-33, the medium 1 is not irradiated with an
exposure light beam pas.s ing through an aperture not corresponding
20 to the LED that emits the exposure light beam, so that an image
with high contrast and no color bleeding or blurring can be formed.
Further description in detail will be made with reference
to Figs. 1(_) and 11. Fig. 10 schematically shows how exposure 1ight
5 is emitted from the exposure head 20 employing light-shielding
25 panel 25 acc'ording to the embodiment. Fig. 11 schematically shows
an example employing an exposure head without a light-shielding
panel. The LED bare chips 31-33 mounted in the LED panel 30 emit
light 50 in all directions. As shown in Fig. 10, in the exposure
head 20 of this embodiment, light 50 emitted from the LEDs 31-33
30 is reflected by the inside walls 29a of the enclosing openings

29, so that the light intensity inside the enclosing openings 29
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30 is reflected by the inside walls 29a of the encl osing openings 29, so
that t-he light intensity inside the enclosing openings 29 22 I ncr eases.
‘As a result, the light emtted fromthe LEDs 31-33 passes through the snall
:openings 21 to strike the medium 1 w thout any substantial |oss, thereby
provi ding high-intensity exposure light 5. 5 On the other hand, in
t he exposure Hhaedeabédoursaal rghtlthithealilightaenitiedsfivom the LEPs 31-33

light emtted fromthe LEDs 31-33 scatters in the ga bet ween. t he f.ront
surface panel pagsasdthneagbrihganall gpeningg 21tQ,FL 1gﬁlt$‘ed“ ‘?ﬂﬁﬁ’%&?ﬁe
light emtted _fromthe LE 1-33.,i:S L used. o e Lkl ¢alO
dot on the neapgrﬁ‘lbsr}i\%}%@%ei?s?f dmerl%g’&ﬁé{#%o*r &S hﬁghoggﬁéﬁ%@tf %ﬁﬁbghi'e
correspondi nglt_i_ghetggr LED chips, so that contrast in exposure decreases
and, therefore, “image quality deteriorates. Naturally, by disposing the
front surfiice panel od2thet oxiter thendedinuthe ergoshre LikEad witha®®, at he

interference between the 15 nedium 1l and the LEDs 31:33 or between the
medi um 1 and dhghboahielding penedasHEhpwa\idnFid. Hhelight emittedtrpmihg) o

to perform exposure using the LEDs - 33_di.sposed Ly e t he hum
1. Consequent DS Sl'l'gip%?st} & 18 g%gv%% ba&é'ﬁﬁnl E{'—EFZ#J’E, g%l%&v\aé{égﬁg?gi_'
highly-rel i abbg SR £rb) Fahel Y0 02808 rRBUILYSORTY adfort b BE! Ll 1aght! N
a case where S§é&m conductor -l asers having good directivity are used as ,
seni conduct or emighbdSHront €he IROS Bti-8Btisyabtgallyused tg exposeua specdlfiticcan

be provided. In addition, in a case where a_ |ight source unit forned. of a
singl e chl® cdotypngthe plediam 1y oneoyer,sbightedeaks.from small; openings

single chte cot : Ly doneoyRE,s _
e BR8P LSk 9580 by cBPLEYE Bt
protecting tNaeaiehaes ohal NehdiddreOunhGeldhhl by Nudder ioxiitesiur face

panel 22 having sma openi ngs.
Naturally, by disposing the front surface panel 22 between

the medium 1 and the LED chips 30, the interference between the
15 medium 1 and the LEDs 31-33 or between the medium 1 and the bonding
wires can be prevented. Therefore, it is possible to perform
exposure using the LEDs 31-33 disposed very close to the medium
1. Consequently, it is possible to provide a small-size,
light-weight, highly-reliable exposure head having no lens system.
20 1In particular, in a case where semiconductor lasers having good
directivity are used as semiconductor 1ight sources, sufficiently
high-intensity exposure light can be provided. In addition, in
a case where a 1light source unit formed of a single chip carrying
a plurality of 1light sources, such as a plane light-emitting laser
25 (surface emitting laser), is employed, an exposure head capable
of forming a high-resolution image can be provided by protecting
the surface of the light source unit with the front surface panel
22 .having small openings.
In this embodiment, the light-shielding panel 25 has a
30 function of a spacer between the front panel 22 and the LED panel

30, and provision of the light-shielding panel 25 enables
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In this enbodi ment, the |ight-shielding panel 25 has a 30 function of a
spacer- between the front panel 22 and the LED panel 30, and provision of
the |ight-shielding panel 25 enabl es 23 encl osure of the individual LEDs
31-33 in separate cells. Therefore, the exposure head 20 of this enbodi nent
can erpl oy LED chips, which are inexpensive conpared w th seni conductor

| asers and t henkillsgurandf cetre efrfdinticiually LEDsadia32 imesepaiiahe telish | i ght
5 fromthe LED chips. Consequently, it is possjble tq,realize a |OMFBrice

t .
but hi gh- per f Bhegserex jhaeEPATIEE bglp} B osithis pmhgdimentsee ArRirHLEPgh
trast and a, high | ution, Furthe ' - i
o e houmsathiede PETh e e e Boonfed o chBEoRRER Tdskit) |
by the front f cidid ' ] igh! -
P41 i o oo AL IR, Bipandecidia Rl s e qsion bihiig:

appar at us 50 &romhtheenbpditiigs. dorséquentglygynentisoposbibledm rmalfizeca
panel 22 having small openings 21, the LED chips are placed in a bare chip
15 state rel dowrpricetbut highaperformanee exposugni headMapapiect Fozming

th bet : ) to, i de hi gh-i 1ty. l.i_ght . It
et ebet oo, e Outed DBk BBt SRR RS SRR,
many LED chi p%ji%%aﬂﬂédx.% dipsS i&”tﬁ&i?'Wfﬁdcf%uéeao,ihhéélﬂ@tfomé& b

scanni ng di rections are srrmul t aneously exposed for image fornmation Dy

usi ng di f f er enthel ERB10&DNG \GPenifigBCRY tdeh beaphoterted ibys the fFont lsurface
consi derably vary dependi ng on individual chips, it is necessary to absorb
(correct)1Qi f pamedc@?, i it | isripesgdbilet taspxoviae fr bighd¥srehiapdr axpesure
light) of light em tted fromindividual 25 <chips by adding a certain
function or c@ﬁ@@i?9°C0nsequently, it becones necessary to enploy a

fga”lg’{eis?a} ed and costryy + FECOABARS el 581 dnd "I ik AnkOappat Y ey

this embodiment, due to employment of the front surface panel 22
having small openings 21, the LED chips are placed in a bare chip

15 state relative to the medium 1, without a significant space (gap)
therebetween, so as to provide high-intensity exposure light. As
a result, it also becomes possible to provide an exposure head
having an array of many LED chips arranged in the scanning'
directions X so that dots in the scanning directions are

20 simultaneously eprsed for image formation by using different
LEDs. However, since the characteristics of LED chips
considerably vary depending on individual chips, it is necessary
to absorb (correct) differences.in luminous intensity
(differences in amount of light) of light emiﬁted from individual

25 chips by adding a certain function or circuit. Consequently, it
becomes necessary to employ a complicated and costly mechanism
or circuit in order to form high-quality images. If such a
mechaﬁism or circuit is incorporated into a printing apparatus,
the apparatus becomes large in size and costly, making it

30 difficult to realize a small-size and low-cost printing apparatus.

Moreover, circuits or mechanisms for correcti_ng light quantity
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mechanismor circuit is incorporated into a printing apparatus, the

appar at us becones large in size and costly, making it 30 difficult to
realize a small-size and | ow cost printing apparatus. Moreover, circuits or
mechani sms for correcting light quantity 24 are difficult to adjust.

Thi s i*s another factor to increase the production cost, considering the

| abor and ti mareedififiehlftotoastipretly Phis st epothprdfagton e ngreasethead
20 of this enbodinment is a 5 scannj nq_ type e osure%d': ad that perforns
exposur e whi | BYa@uekion £aste SORS1deE 186y gg?iﬁ O ang-4me 5§§33F3d0%°r

exposi ng all the?ﬁg wthin the area in the nediumto be printed, to |ight
emtted from 3°8 #‘i Qﬁ%ut%eél That is, the LEDs 31-33 are arranged so

that while the eXpofghévéeAdies eRpERireOheadP2eUsE, thie dndbddimdntl is0a LEDs
31-33 face any single dot in an area to be printed and can emt I|ight
thereto fd§ espasaning thipses expastrediead that péxfomsn expoBure wnileimpying
exposed to light fromall the LEDs 31-33 provided in the e&gosure@gﬁfd
(natural |y, edBhthpscasnisg direalions X,canddiCaBable 0L, 6¥EPSLRg Yy the

light fromall, the Ds,, but the,1 e depe .
colors or gr aﬂgi:ﬁd’ﬁll&b‘\?éﬁe AFEAH a:heﬁ}g%)&%mg%e %?’g,iﬂfi%%(/g.% gg?%‘?&ﬁ%ed'
devel opnent Ofrdinsi WiligAa £Epi&Rig] kenkt ididitvedtmbs At 3dupe tariditjed gual
vari ati ons of EE%% %ﬁ‘fltéisng Ffz not E;occur, but’ very cl ear and beautiful imges
can be provi deHathilrilllecti® egposupe heaehis mbvetcfoaxexposurdwebie iddividhnad 20
embodimrent will elimnate the need for a mechanismor circuif{ to_absorb
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capacity, thereby king it inpossible to use such an exposure head
together within the exposure head (naturally, each dot is not necessarily

exposed to full-power exposure light from all the LEDs, but the
16 amount of exposure depends on the colors or gradation levels for
printing). Therefore, uneven color development or distortion or
the like in individual dots due to individual variations of LED
chips will not occur, but very clear and beautiful images can be
provided. Furthermore, employment of the exposure head 20 of this
20 embodiment will eliminate the need for a mechanism or circuit to
absorb individual variations of LEDs, thereby making it possible
to provide a small-size and low-price printing apparatus.
To develop a photosensitive medium at a high speed, use of
high-intensity exposure light is desirable. However, a powerful
25 light source requires a large power source capacity, thereby
inakin'g it impossible to use such an exposure head together with
appliances for home or office use, such as personal computers.
The exposure head and the printing apparatus of this embodiment
increase the intensity of exposure light by eliminating a lens
30 system. Furthermore, the exposure head and the printing

apparatus of this embodiment make it possible to form a high-
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appl i ances for home or office use, such as personal conputers. The exposure
‘head and the printing apparatus of this enbodi nent increase the intensity
of exposure light by elimnating a lens 30 system Furthernore, the
exposure head and the printing apparatus of this enbodi ment nake it
possiBble to forma high- 25 resolution image at a relatively high speed
with a | ow el gesolatpomeimam sitnpt rekativediyphdghngpestiMitd aclamelectric
power-thrifty sem conductor |ight sources, that_ is, LEDs, Furth 51 ,%i nce
the exposure PEWETcSPRSWEDHiGR Y AMEIOYingesRalinsite and me'i &ALEY| EDs

t hat [ | t an | t ' | Is i h '
an exposur e hESHLRBRLY RO gy BolPrdRE i, i, Lhts o PAEYREr  Fihdd Efle! "
directions. | '%x?Bisﬁréel%%ﬁfte es! §m&RAS whe18666imy nidvied , c6Re HuiEr of

reduces the eleCtric power consunption. LEDs are |ow cost, highly-reliable
seni conduch or LEDgthalase simad tahebushy Zprhed arf iprspdldiengirmthisexpoisyre as

sem conductor |asers. Mreover, the light emtting efficiency of green and
bl ue LEDs is lh@aelrtnamnmxmsu@hee%yherﬁéﬂéf%ér% AEraPgedinsgn array

' ductor .l h inly b i d df
T exposur o ol B BT eRn s AReF iRy i, roppdbE ol i WpfRudel
recently beenﬁggﬁe{)ﬁ RSfis n%ﬂgadiﬁeﬂ‘h GHduceslehe dllectitd ApREr (WrdRmpesbh, | N
at, this enbodi ment ig |

addition to t as a construction, as shown in . 6,

wherein a pluralityrgbslL&bs Bdwscost, highlg-reltallepsamitondudtor ERghine
30, so that the group of sem conductor |ight sources_for each col or. can be
20 const 19 ut sguges, pukr tncapakie pEprodugingas mych ight aseniconfuatoy

b PO € g N B VoR chER 0538l e SRR BT
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enpl oynent of the exposure 25 head 20 of this enbodi nent nakes it possible
to provide  semiconductor lasers has mainly been considered for green and blue
colors in exposure of a Cycolor medium 1. However, high-
15 brightness LEDs have recently been developed, such as a GaN (blue
LED) and a GaP (green LED). In addition to that, this embodiment
has a construction, as shown in Fig. 6, wherein a plurality of
LEDs 31-33 of a color are disposed in the LED panel 30, so that
the group of semiconductor light sources for each color can be
20 constituted by a plurality of LEDs. That is, a dot can be
irradiated with exposure light from a plurality of LEDs for each
color (each primary color) in this embodiment. Therefore, even
in a case where a single LED is somewhat insufficient to provide
a required amount of light of a color, employment of the exposure
25 head 20 of this embodiment makes. it possible to provide
sufficiently high-intensity exposure light for exposure of a
Cycolor medium 1.
Furthermore, in the exposure head 20 of this embodiment,
the medium 1 is irradiated with exposure light from the LEDs
.30 disposed very close to the medium 1 in a bare chip state, so that

the amount of light from each LED is sufficiently secured for
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sufficiently high-intensity exposure light for exposure of a Cycol or nmedi um
1. Funthermore, in the exposure head 20 of this embodinent, the medium1 is
irradiated with exposure light fromthe LEDs 30 disposed very close to the
medium 1l in a bare chip state, so that the anount of light fromeach LED is
fSUffiChi ently secured for 26 .exposure. Even in a case where a single LED

is not sufficegpbdstivepr Bvetdein aeccpse athemepansingleiLiR is notusufifigient

LEDs provide the required ampunt of light. .In this_constructio a_marqi
can be provi db@ Frevidea seandyed Amawnt) obd ightea PLuralty of %@%%87’5;&%“5
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exposure |1 ghge QXYY Ohé Efled habgh¥ ) b exBuredl jht bh eackrsly:
head 20 of thi si)g?r’bogfanent w | ac#gve hi g%-qual ity priirﬁlil ng with gooé:e
col or bal @hcesanthd® suirhbsies comtanldoft energy of exdposuree 1ightnbenomes

rrpdi um coated wit hbtht osensitive materials of different colors havjn
di fference expossiblehalhisecissadvantagpaus ddt auliicaradakien peinting.

characteristics dependi ng on ts. Even in _printi . '

exposur e _headFEEQB Te ﬂ?ef%é‘r?ﬁohﬁﬁe‘?ﬂqu 85@%?"%3‘%’#&%%%53&9%%9% %gg%%fegre
bal ance wi t hogégé{éﬁéﬁ %réékf‘cl?éﬁ?éf‘,r ehee d §éd £ 20Uf EhiSenbRUSmENt
because a margin Ts allowed in the anount (energy) of exposure light. It is
al so possi bl ewlidl pachieife hisfhaguality pyixet imgodthegheddedikon plamcer ang of

many LEDs arranged in the scanning 20 directions to sinultaneous| exgose
a plural i1 oreduced cedon diskpriiaror fhgel ke, esﬁgi%?im?&hwec%t‘%@ with

Pecome o ver yBPaFgesiatafes fetardats ar FiaforinboLbPS BPHR dlciidalle.
If the LEDs apgnbphpg’defhctdlstfiehs S ruchviaey oh axposdiéng

characteristics depending on lots. Even in printing on such a
medium, the exposure head 20 of this embodiment is capable of

15 adjusting the color balance without affecting the exposure
characteristics of other colors, because a margin is allowed in
the amount (energy) of exposure light.

It is also possible to provide a stationary type exposure

head having an array of many LEDs arranged in the scanning

20 directions to simultaneously expose a plurality of dots, as stated
above. However, considering use of a plurality of LEDs for
exposure to light of é color, the exposure head will becomie a very
large apparatus due to a great number of LEDs required, ‘even if
the LEDs are integrated. Therefore, size reduction of a printing

25 apparatus becomes difficult. Moreover, use of many LEDs makes
it -more difficult to substantially eliminate the individual
variations of LEDs, and therefore requires an expensive apparatus
which has large-scale circuits and which requires time-consuming
adjustment. Inaddition, due to the simultaneous powering of many

30 LEDs, the electric power consumption increases.

Since the exposure head 20 of this embodiment is a scanning
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25 apparatus becones difficult. Mreover, use of many LEDs nakes it nore
difficult to substantially elimnate the individual variations of LEDs, and
t herefore requires an expensive apparatus which has |arge-scale circuits
and which requires tinme-consunm ng adjustnment. In addition, due to the

si mul t"aneous powering of many 30 LEDs, the electric power consunption

i ncreases. Si ngpet titatexipomorvablheaih 2heoscahning rbiotiatdionsi §on expanviney a7

type that is novable in the scanning directions for exposure .a d can _be
i rradi at ed wi dptespnshe cunagiatedyViEh eXBOHICS] i%i‘tuéi BJZ“ elr’e"c}heg'xtjtﬁﬂﬁﬁer

of LEDs. Conseguent]| t he .expqsur 20 C | ' . t he
power consunpflg&ﬁgb%%&%ge%l?%r §&%hnggggﬁaﬁﬁé | ,n‘i’:;ﬁ]g th@ %Lﬁeegtg ggf
| ndivi dual vapipadone +safasy inddifPhinert Bhdee cdilddiptalon bécomad ediyent
has been described wth reference to an exanple of the exposure head having
red, greensangmalile armDelfimin&yioh @f thdief fegl ofi indicsisualnvgeiationsis
yellow as primary 10 three colors, it is also possible to use LEDs that
emt |ight of easy,wascexplpinedfahopey, magenta and yellow. Naturally, it is

possi ble to use not _gn .but _al sp senj conduct e ane
light-emitting | asePiFl’é\_’égt _?E?ﬂ‘iﬂ?‘?dfﬂ’ﬁ? %qe&ﬁéé%%ﬁ%%ﬁiﬁ#rg&g%ng %i' s
embodi ment emElop%r? ehdfiph b V¥ tEQ'ﬂréiéﬁ&elﬁea@ﬁ%%liné%é@,dgﬁéeﬁ ahdb RS 1EbSe! |
it is also possible to use other tal, such as alum num or resin, such as
plastic, to f@oR eytdDbt nddial nplophngicyan) magénta cask yellowsas pafimazyl e

that the inside walls of the enclosing openings be mrror surfaces or netal
surfaces Hvi threegrolers edti istalsa pogsdbletiy ase BERRYhptogmiflighty of

IRt o LR SERGRCLRr i e RS iy T, A SR "3 on
are not restr .rlp%rsgq_bli)é £/ 48 Mot Gt PLEBE hutSa Bid s bl byndit b lh8etd, such
exposure apparatuses and printing
as plane light-emitting lasers, or other semiconductor light
sources. Although this embodiment employs the light-shielding
15 panél formed of stainless steel, it is also possible to use other
metal, such és aluminﬁm, or resin, such as plastic, to form a
light-shielding panel. In such a case, it is preferable that the
insidewalls of the enclosing openings be mirror surfaces or metal
surfaces having high reflectivity, in order to efficiently
20 deliver light from the semiconductor light sources to a medium.
It should be apparent that the exposure head and the printing
. apparatus of the invention are not restricted by Cycolor media,
but is similarly applicable to exposure apparatlises and printing
apparatuses that form images on other types of photosensitive
25 sheets. .

As described above, the invention makes it possible to
converge light emitted from the semiconductor light sources, such
as LEDs or the like, onto a photosensitive sheet, such as a Cycolor
medium or the like, by using the front surface panel having small

30 openings. Therefore, it is possible to omit a large and costly

lens system. It is possible to provide a small-size and low-
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apparatuses that forminages on other types of photosensitive 25 sheets.
As descri bed above, the invention nmakes it possible to converge |ight
emtted fromthe sem conductor |ight sources, such as LEDs or the like,
onto a photosensitive sheet, such as a Cycolor nediumor the like, by using
the fYont surface panel having small 30 openings. Therefore, it is
possi bl e to oprice éspasurschezmbtangd hesmalyssize dnd ilowperdice privtingvi de
a snmall-size and | ow 28 price exposyre head and a snﬁﬁi- izi_aﬂd
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and which is I n sftze an I n weight ™t hus achi evi ng good

portability, @idhapilooiopBalancenand reducetd aslqrodtstortibmbircthe 3ike,
capabl e of printing high- quality color inmages. |NDUSTRI AL APPLI CABILITY 20
The i nventQ onwbidei eeinglawsest senicendustan|ldahy gousapactsugh asahEDs

| : ! s ; h . bl ah
capapl e of T uPF-EBF o+ reongediY Smeleantt ot BhelbEposith Heed gua
Cycol or nedi ughe2pfi At Phg Wppratus of the invention will provide a color

printing apparatus which allows easy use together with a personal
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computer at home or office, and which is small in size and light
15 in weight thus achieving good portabil'ity, and consumes only a
| small amount of power, and which is capable of printing high-

quality color images.

INDUSTRIAL APPLICABILITY

20 The invention provides an exposure head suitable to a
compact-size and low-power-consumption printing apparatus, such
as a printer, which is capable of full-color printing using a
photosensitive sheet, such as a Cycolor' medium, and a printing
apparatus émploying the exposure head. The exposure head and the

25 printing apparatus of the invention are suitable to a small-size
color printing apparatus that can be built in a personal computer
body or can be carried and used together with a portable computer,

such as a notebook type computer, a PDA or the like.
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apparatus enpl oyi ng the exposure head. The exposure head and the 25
printi-ng apparatus of the invention are suitable to a small-size col or
printing apparatus that can be built in a personal conputer body or can be
carried and used together with a portable conmputer, such as a notebook type
conput'er, a PDA or the like. 29 CLAI M5 1. An exposure head conpri sing:
a light source portion in which a pluralCRAINS semn conductor 5 |ight
sources capable of irradiating a photosensitive sheet with exposure |ight
for form ng an i mage on the photosensitive sheet are arranged; a front
surface portiqgn having a plurali Q Il: .openi ngs at positions
correspondi ng(it‘o s.ahﬂ §§R$%%E%Jg%‘% C{C?HF {80, rces; 10 and a |ight

shi el ding portion hgviiimhtAsdbrEatbbiyioh AR e 4910PaNI Yo falenievnduetor
corresponding to the sem conductor |ight sources, said enclosing openings
havi ng a s$zelilght sddrves eapadbiefc indadiating ghphctosenssi tivebshériu siitth

t herein, 15 said front surface portion and said |ight shieldin
portion bei ngexppense bightifern f-gmlgﬁ)lﬂ‘bMEGPt?%ﬁh&PPﬂﬁgs§%$ht¥‘f%ﬁp et
surface portion faces a photosensitive sheet and said |ight shielding
portion is di ?ﬁ&s@ﬁrﬁggﬁgén said front surface portion and said |ight
source portion. 20 2. £ERQS Ok ' \Wy [
said front surface %oﬁﬁqnmas a E%ﬁtjr:ﬁl?ﬁggﬁ' ?géad%%éalgﬁtﬁg% %%es éﬁ ngs
phot osensi ti vatspesiticis codrrespdndingasnisailesenmmuhwtitoy 1oght sonrtes;
wherein said front surface portion has a black surface that faces a

phot osensi@i vandheet .

a light shielding portion having a plurality of enclosing

I

openings at positions corresponding to the semiconductor light
sources, said enclosing openings having a size that allows said
semiconductor light sources to be housed therein, |

15 said front surface portion and said light shielding portion
being layered on said light source portion so that said front
surface portion faces a photosensitive sheet and said light
shielding portion is disposed between said front surface portion

and said light source portion.

20
2. An exposure head according to claim 1, wherein said front
surface portion has a non-reflective surface that faces a
photosénsitive sheet.

25 3. An exposure head according to claim 1, wherein said front

‘surface portion has a black surface that faces a photosensitive

sheet.

4. An exposure head according to claim 1, wherein said

30 enclosing openings have reflective inside surfaces.

» AR



4. An exposure head according to claim 1, wherein said 30 enclosing
openi Ags have refl ective inside surfaces. 30 5. An exposure head
according to claim1l, wherein said |light shielding portion has a strength
to support said exposure head, and said front surface portion and said

| i ght “source portion are nmounted to said |ight shielding portion. 5 6.

An exposure hsad acafleliptgure héadradcondisgeto sbaijn ienivhemlimmidl Light
sources are sem conductor |ight emtting elenments. An exposure

head accor di nghielding mogtipRchas @ $4TrengEhi %mﬁ F?bﬂte’iﬁﬂst“trienﬁea

| t L b| f tt
o rary col or ST GLD EZPBL SAse RRGEFFRend Faji Eiatlt suble Horbioh are
group of Cyanmoﬂﬁﬂ&@tébQQﬂu¥9JbﬁW shieBding porexdpsure head according tO

claim1, wherern sald exposure s a scannlng type exposure head t hat
noves rel give to a photosensitive sheet in a scanning direction to form an

I mge, and 20 wherein said sem conductor |ight sources are arranged
so that when 6aid e}kposqusumdlam\/@§c§ﬁdlp§rF@r%a-‘é&ﬂosd\fr@reéﬂl gaid

sem conduct or ource can irradiate_a sane Io at.iqn
photosen5|t|v§e§g POUFLEHt argssegLeon 9&?0 &%@H?eeﬂégﬁlng

according to 8#%&?% mhereln sai d exposure head is a scanning type
exposure head noves relative to a photosensitive sheet in a scanning
direction to forman image, and wherein said |ight source portion has a
plurality of 30 sem conductor |ight source groups capable of emtting

exposure 10 7. An exposure head according to claim 6, wherein said
semiconductor light emitting elements are LEDs capable of
emitting exposure light of a color of a primary color group of
red, green and blué, ‘or a color of a primary color group of cyan,

magenta and yellow.

15

8. An exposure head according to claim 1,
wherein said exposure head is a scanning type exposure head

that moves relative to a photosensitive sheet in a écanning
direction to form an image, and

20 wherein said semiconductor light sources are arranged so
that when said exposure head moves and performs éxposure, said
semiconductor light sources can irradiate a same location on a
photosensitive sheet with exposure 1ight.

256 9. An exposure head according to claim 1,

wherein said exposure head is a scanning type exposure head
that moves relative to a photosensitive sheet in a scanning
direction to form an image, and
wherein said light source portion has a plurality‘of
- 30 semiconductor light source groups capable of emitting exposure
light of different colors, and said plurality of semiconductor

-
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light of different colors, and said plurality of sem conductor 31 | i ght
source groups are arranged so that when sai d exposure head noves and
performs exposure, -said sem conductor |ight source groups can irradiate a
same | ocation on a photosensitive sheet with exposure |ight of the

di fferent colors. 5 10. An exposure head according to claim9, wherein at

| east one of iﬂbﬂt%@iﬂ&@éﬁsﬁgﬁ dreghrranged soythapsiias saidl expisure héad

sem conductor |ight sources. 10 11. A printing apparatus _conprising an

exposur e headmevesrand (pexnfoxims mmppsamé,ashéédBQm#ﬁﬂﬂdqq}Q§pﬂ&ﬂggu§°%€¢ﬂs

said |light shielding portion . ,and capabl e of nnving sai.d exposure hea ig a
52 phpto ee

directions of 950WPH| FRP Jrradipteodcrane;ipratifon; o YLOSENSHHINE R
appar at us accog_gégg tSg)s‘gllez;)\iﬁ_or?t Jf‘%@eﬁiﬁgg?éﬁéié&&ss-heet conveyance

appar at us t hat’ sensitive s relative to said exposure
head. 13. 5 A printing apparatus according to claim 11, wherein said 20
'sem conductor |ight sources are arranged so that when said exposure head
nmoves and perfiotns Rnpxposareshkead secordingdicoclaini, wherein atakedst aoeat e
a sane | ocation on a photosensitive sheet with gﬁ?osure lig

. ht. 25. 14. A
printing appaPAt 8aidcsemisonductay diight: Soures F¥PURA Jas @hP&§53i&EYp8Ftion
has a plurality of sem conduct.qr J.i source groups capable of emtting
exposure Iigh?éBFcaPéﬁ%ﬁ%ﬁn %éﬁ#n%ﬁdgﬁgg'said plurality of sem conductor
| i ght source groups are arranged so that when said exposure head noves and
perfornms 30 exposure, said sem conductor light source groups can irradiate
a same | okt @h.on A phiottdingnapparetushcomprisingrposxpasutegheadfcgerding

to claim 1, and a head conveying apparatus holds said light
shielding portion and capable of moving said exposure head in a

directions of scanning of a photosensitive sheet .

15 12. A printing apparatus according to claim 11, further
| comprising a sheet conveyance apparatus that conveys a

photosensitive sheet relative to said exposure head.

13. A printing apparatus according to claim 11, wherein said
20 semiconductor light sources are arranged so that when said

exposure head moves and performs exposure, said semiconductor

light sources can irradiate a same location on a photosensitive

sheet with exposure light.

25 14. A printing apparatus according to claim 11, wherein said
light source portion has a plurality of semiconductor light source
groups capable of emitting exposure light of different colors,
and said plurality of semiconductor light source groups are
arranged so that when said exposure head moves and performs

30 exposure, said semiconductor light source groups can irradiate

a same location on a photosensitive sheet with exposure light of
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the different colors. 15. A printing apparatus according to claim 14,
wherein at | east one of said sem conductor |ight source groups has a
plurality of 5 sem conductor |ight sources. 16. A printing apparatus
according to claim1l, conprising a devel opi ng apparatus having a rotating
body capabl e of devel opi ng a photosensitive sheet by pressurization while
bei ng noved i rHhAi¥Ferangnsobgrsli recti ons synchronously with said exposure
head by sai d head conveyi ng apparatus. 33

15. A printing apparatus according to claim 14, wherein at least

one of said semiconductor light source groups has a plurality of

5 semiconductor light sources.

16. A printing apparatus according to claim 11, comprising a-

developing apparatus having a rotating body capable of developing

a photosensitive sheet by pressurization while being moved in the
10 scanning directions synchronously with said exposure head by said

head conveying apparatus.
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