PATENT SPECI FI CATI ON (11) 1 590 679 (21) Application No. 35562/77
(22) Filed 24 Aug. 1977 (31) Convention Application No. 717 858
(9) (32) Filed 13 Sept. 1976 in (33) United States_of Amerl ca (US) (44)
Conpl et & Specification published 3 June 1981 (51) | NT' [ ERR] GO3B
&/

21/ 11/ 21/ 28,21/ 30 (52) Index at acceptance 2J 41B 41Cl 41D 41& 41L1 41T
(54) COWPACT OPTI CAL VI EWMER FOR M CROFI CHE AND CASSETTE (71) W, |ZON _
CORPORATI QN, a is proposed an optical projector, of the type Corpofation
organi sed .under the Laws of for projecting a cone.of light from an 50
the State o‘:l‘-’DeIaware United States of iklumnated mcro- |rrage _

I ncl udi ng a pl urallty - am‘o

reflecting sugfaces: fo A@ gﬁﬁiﬁmi{)ﬁnnect i cat 03958)0 679
Uni ted; Stat es./g-g (zflpkﬂilx@ﬂ:oﬁ NBQ@S-SGZI‘W Ii mlthﬂearszagdmd funct.i-on Ameri ¢
hereby degl are The(31NUGREitdR AppRdatiodNé:iTeREsse] erent - adapt ed to (ief Lei
trans- Wmich we ra;;z)mteatlsaeﬁaigemm may be ‘granted - |i-ght a
t he angle i NBX dEaEtnited Btdtes o Ameaiced(Ushe  met hod by" Whl ch it 'i
i nci dent l‘l ght emDﬁommtaSpecdlcaunntﬂubllsmdNlmall9q:lerfor ned,. G
particularly desqr{BEWNT ¢L*GOIBI2Y1U212812186 i on, the-said duaI '
by the fol | owi ng s{58 ademat:acceptance G2J 413615@1 ﬂ&"lgpéh%‘rﬂ”bel ng oR
transparent Thi's invention .relates to.'a.mcrofiche .. prism sh
including a multiplicity of. prisns reader - and nore partr cul.arl y 18
conpact at one surface and @h@@MTemmmRmcmmm che - “reader.
wherein the projected = “berng filat. m AND CASSEITBf amcroflche are _
refl ected “Thug it Wil be seén.that a3|mlar .action 15. - sever t i mes

prior to striking LT eWen gl ZON; 68 Be @0 ﬁ‘“
U‘%ﬂa %ﬂggsh& of | 1 iHlingeed g%m il ety

screen. .The vari ougo® i Te $ina
fol ded several ti MBneric@Nbf 9% NeSthrcle Trive, Sﬁmfomprmleimﬁngomﬂahé fo:b" -
striking a vi evmmgsateroé@onnemwﬁ% Ugiged(fisat ﬁ dual f““‘““‘

3,941, 467 i ssued P ﬂ" B°nK a u&w ‘55
al . hereby:incor pO&SE:’é&égg eéﬁh?;?t txt be ﬁ@%f Hmaﬁ e 10 RRkiticdD .

reference. As set @étorrhed Paddchiadly d&cn ecﬁonam&rrsddrd funcuon
material e em % eudoby @héoﬂpeaximtemﬁds

=i e
I nstead, & dual - unckiforiedtion af P siebg ﬂrc% gﬁﬁzgg%g i %m o
- €readl vFHeieﬁ flat/ '

be constltuted by 2. successi ve .
refl ected tagai nst idRoitdiigsd iof Ya (ﬁﬁcromhqaratesreﬂ&h:aet imentpuﬂl erseat ehat apmﬂixotcﬁm '
the reflecti ng $%ir fseversls timest ipkiot tto sriking e gﬂ’a \ipkeg-place; Aere 3 that-a
dual - f uncti on sur f &Fn: The vagous;s "@l%ﬁ o, qg% Q)'r Sﬂ“tf.-.

Kapany, but fulfil mﬁhﬂ%ﬁnﬁg e WAL, e Py,
several exterior & m@iﬂyn@ Hp ht-.:fanSncBﬂp&at r1a| neqtﬁgﬂemnhaaa\/dolkl_/madeﬂms;rcofhena h
sol i d of trapez2eimreftre t@flt i rifjats Batenbn a  Cilesk oo \lightt mpemigting

this 75 the refl e¢i¥f “%Eﬁ"f g‘% PPl %Fgﬁgzr S

construction of Kapglds 4 YRitalityOsE- 4 prishl & _
t hat significant V\&é@hﬁ;\g 8ii’tﬂlce§(3ﬁ ﬁ&tnkéseitlaeﬁw-ngsmuﬁmﬁmsasmduahﬂldmonourﬁcé yf

permts savi ng@Sanus scesqh.j Elegplurgl s°f fFM“Be%F*ofWuB’S‘ Enithe
light to pass thro@gﬁs i &e oy@. ol ; Ot hebfurdtiy

of. a7 50!

final imaging on age Rl sk ;
surfaces are 80 Tlﬂ@mﬂarmﬂrfumhnsenf '
mrrors in sheet300rreﬂp¢t’a81 > Bfifin Pqdationaly
f or m whi chimay bel _
reerctln sur - - ar-ltj,e (Kapiny €t t _
of |ight | tially a&bmplkhmg;thxs rE‘inlt Irésldéuntthnesel,ec-t hiermlsmcbfmaa b;dhﬂdenbwduc Easlmned o
the dual - nct | 6§ ans’es tharfe 1B csur-t ‘-“"-o‘. ! _%r"? &1‘ ?"éﬁ{xﬂ( rgs

a | onger’ ||9ht % nbpaftht | m ' %éer light 85
throwi ng di stance folin g calr 'roertﬁg:ars faefu{ee b Qied
The critical view for eml demds ;eﬂéeuon a‘hs_edmcal bhmﬁig ofea. 4Whusa|ﬁgl ® splig, blogk of
turn dependent uporansehem f ﬂeﬂﬁﬁd@t ‘W&hi desel nigan ___.'1 f refraction m,

refraction n, refr 21 sﬁ%ﬁgﬁ w{f‘eiéh‘?w{ﬁ’,% 90

distance is N ti meSobisabdloNlie: b FRaRE K3 R, KopaQyagtetal
di stance required Ly nbhessqmndchrcee ofpetitiing of gu Ctypestof mewrohasal ehoovirg fitznes of)
Fresnel |ens whi46h dTW bty afeqﬂﬁr‘m@xgiﬁﬁ}' £ BIYef ﬁ%? @ping | polymethylethacrylate -
rig ter an more uniformily ummated (n= the matenal for the’ trapezium,

picture, particularly -at the edges. - the practice of ‘this invention admits. of a 95
According to the present invention: there throwmg distance of about six inches. A lesser

- r'specnncmrom AMENDED - SEE. ATTACHED SLIP ’




IS not essential for the operation of the type of viewer has a throw ng
di stance of 45 device, but is apparently utilised only to give nine

i nches,.__using __polynethyl ethacrylate- a brighter and nore unlforntly
illuminated (n=1.5) as the material for the trapezium picture,

S ™articularly at the edges. the practice of this invention admts of
@ 95 According to the present invention there throvm ng di stance of about
ix irnches. A lesser =~ 2

1, 590,.679 throwi ng distance yiel ds a viewer still nor e From-th nce it
st rd kes, at nore than a corrpaqtsgd,m a given. size view.ng scregn :
Crltl Qﬂks respect..t.o The Ine} lnventluu wH—Trow be i
deserd g&gfo,agwﬁlﬁw' AT, . The’ f e e 4 3 |7k oRes Al 3 655 furt her,
by wayThé isvemiral evilD oy, bel aéacﬂbaiermnar, e WPRECSS bf tHe '---m ceddkect i ng
r@commmrommggmw From - ~ surface

sur eBwY_WGﬁm@mvb Eb
By Mool oy olu o %‘E‘F#sy Pifages 137 g the veqaws sermallti. gents t her eof and
.. Dt S mentts theredf and in 0 i i %P _-;.--_,eadreader 70
wild .joBigenvn 4 Ivieweilltiseraitg thel adebicd - RS 90! suh Uoes adg\ﬂteew illusirating
t he, by e: U.S. Patent) 3,94 1463 wpglxtcez bensimg" ' 'mmaﬁeteﬂ{uysihé arghmghanhe shown in
u. 0. Tapang g aéa, %3 téslylgedl 49 lt passes froeeﬁumguwpm miageripler ed by t he
|i ghtitiy

ance with the Refening' now ‘o nggs 2 aid 3 Eﬁgﬂs passes from

a| r |1m¢ennohreapbyiﬂg aapﬁsmrshéeewhlai peel Qdrawingsy @ Vin@ér loHﬁJalarvaﬂr 1 but
.31 @tdugltfunction; dev . ce |n accordbmedwhtchaIsMenploysadual-funRBﬁerrl ng-now to
F| gss Eé‘ o Jﬁﬁl o thee yirlacs b wehich is syperion &rem thenpoiry per -
cr avi N S Aot B SRR Tnbife? ®
| | 1. usifrpameshemfm ¢h al so enploys a ﬂ_u.alr rbj&ﬁédl&ﬁb ‘Kht 311, enl ar ged view
ajgen. Hig- fhds a wew : rtp g 3 bk w e mperviewed f'mmay Hestpoi-nt i ndicated

sheets or 'use’ in those strikes: reﬂe
: port |’£} then etkikesi ze and cost
At Flfguoas%g %1 &eﬁiﬂf;&l? U§ft rﬁﬁm ¥ 6§; 'Jst'%mﬁmm yn ral
i ndi ammnrfsmslmemt ral: Of Pri Sehie@N@Lls; the case. with the Ka pany sur-
famBE;aandl é;sncElsglkeﬁaecmﬂ firkF €W Si i I ar to

a T 'Pﬂ'f ﬂgg’émt o] % Tom ot lt1'I§§t$r RppmAll] rt9tth1=l | ustrates two

prismt Bi eetxnustrﬁés dl&ﬁ‘nﬁld&a VBRI Qo 4 Wﬂﬂf&ﬁ WiHs Taling Bkt Hiroy ~and % hen
) str| Iseectqdlacmtanheqsmapbeshewmﬂa paliskn’ Shieet Of4]) &1 Mt Be understood -th} i sm sheet 44.
f.0l lighivEromrmierd. ms[rgfracted hshﬁpﬁﬁ&l cal pat_h of

- e totaII ernal |
T é‘ﬁ e,i 9 lﬁuﬁﬁgaﬁ . f ‘Eﬂof thrqygh ﬂ%ell%'ﬁﬁ“ts#éf P4 isshowyrip iie. sg g
sheet;nustaﬁeslﬁmt esC £0F Eprifjbcti m@o_Kapmrﬁ ; E&%g b, flt%e%rVLeW m | ar to
Fi.g. magesabaged on two paxaiel &&ks tooetledt g otep. 5 asm@gﬁgpgo,mn 5qu:| Ilustrated the
_ ”?}S t rétiﬂ s@P, Lsmew §¢61 adarﬂmi:xgtgeanme lj;g?.lyzehlshm?neor maljl yht o the
e'fsﬁmlar umerals 44, ¢ respect mo!ﬁ t and thence to
oEctaul o K b s © O e Sprim ahent g slewige sy, gt ok g 1005 i |
shommswcgmisssm:gardtfotau@htbytsixrmhgm;srdéﬁiee by . 2 phedlie gfgr sgﬁe princi pI es
Isorl sm.s eet, 44, |1t | svxded dneongrsgéacstobe bhéehabe Higgs 2;
I | ht,nu fg &Jﬁ’e ; t..Pg'enWE#ch raigp rti aI ly
scheméﬂtﬁn sect I ona -t hr ough s 5 §-. ' 1?n Fig. view
t aken ¥ lq nﬁealﬁe\ﬂlﬂm’rauﬁg ghe OpeBNCone of tﬁé'fw{, fa j, gg A Be tvvo | enses for
) é’&ﬁtt"ﬂ @o Fice shown in Figrs o |qugredlcmletridgd§ all & i s Ngs | mages
basegs- aﬂ% T"ﬁ%"l’ 3f - o cillusgrated . are - strajghty mndh arer paidlehltd " a magnified
portlﬂm&fraf: ih e Bi‘l S of @ieS il J‘F pg‘l;?f’vtl"gpﬂ]:ag oha;’hmg ‘140 screen and
pri smesheeqreentand:a%; ;0f the dr avdoatOde gmgoﬂg,g f %e T schemat+c"vi ew
Ngge ig; 13 pepresepts's P@@ﬁ@b‘t"i‘%tay eﬂxpmtnaytbhempllk;imlﬁ ;té nltao Fig-6 and shéws a
derF X3 is a view of the ﬁ&: Referring pot ng 8C € a”d g0 air gap
hi bi ﬁmgzaﬁtﬁpfh&&bdz{idﬂ;tgf& "aﬁ% 0§n§ qu?m?gﬁ B eetpji 1N g;h di%heet sand
scr e&idingpyipvsing sinsnit cassette and canfsge@ %ﬁ °ﬁ WietS l3eX nch 44 s

- d 810 Ifﬂr%th"t pE | r9-a suerfofal crbhemblance - ine
wg%e pﬁm rﬂ%g ag o1k 39 dividualy gi esﬂhi?hgmakg?limﬂu P | aI':I y schematic
vi ertsclosedemte BStited PbnE DREHARE! Thn b oy, g;nﬁ e Hhoue i 12st r ati ng
anot % ﬂb‘(ﬁal m‘lmmoémltﬂeaiieg:)tes ; he : predigisslyl Wcribad @nbodaaknt e being
ggne t material through ridges are denoted by the numeral .50, while St rai ght in
tgng ¥ cone 4 séhtw 3‘; ?ﬁ %{iﬂﬁfiﬂg erpysmeral (52 ji teﬂt/Fltevtnqemcu@t sfat i ng the open

oo o i st 5 2 gl T el TR t:c,é“a % shown |
Fig. T};e principal ray is" degamivigyckhe iﬂnﬂerall s'po J’a,e e ets
- and- strikes first reflécting surface /34. elliptical ndges o

} GHIZ QIHOATTA 532 - QEGMINA L0ITADIAD392 !




Fig. 11 shows a viewer of simlar type Il lustrated are strai ght and
are parallel toto that illustrated in Fig. 10 and differing each

ot her. However, ridges having an therefromin the manner of folding of the
elliptical contour, with the axis of the Iight view ng screen and a mirror;
cone defining one of the two foci of nested Fig. 12 represents still

anot her enbodi nent; el lipses may be enployed. and 19
Referring nowto Fig. 4 of the drawings, Fig. 13 is a view of the reader )2
shown at~  one enbodinent of a prismsheet is Fig. 12 with the addition

of a mrror and3s. - illustrated. The prispop®heet 44 is. not to be

resnel

fol ding view ng Scr aﬁpm CONTTSEd -
l ens, to V\hlchrt,ﬁgggggivﬁﬁ‘ %ﬁﬁﬁg
superfici al r esémtillaaael. Il fike evént. ﬁl ; :&s% g@ &Swéﬁuﬁm ils

principal * di VI cﬂmt only deywsben dith eplpyetl:s T bithen thee nfervficte SorOthe

t he Kapany devi® arsemple ‘a5 * shows; g : Pﬁwmmm rprolea'mn ough’
di scl osed in Unltesqrfgmé @g?{ﬂ ' f 'Pm@%s fb

they are simlar tpasshig tth t]:lem prib E@'% sdﬁfrﬁ@JcQﬁnar for reoelvmg a-éoh@
previ ously descrl % beaqnontlynrefiscted, Tin ds swbssatb il oatklight ptuimpamentcasméexmﬂier

t hr ough I, L {89, @S | afarrigg of igpjjicale migrratien
i ght whose. apex P s%kn@?:b%ig i e T -'ﬁ;?ﬁ%” of?

of by the nuneral 18&01@&@1%1@ ‘nunieral - 441 onﬁilan.%hé?@ shéeft Yl
of the cone of gl tbadl& ﬂe@eut Sdup tndmmammmla screen. 'lmeth
t '?hovin'@m

the prism shee l‘g!’@g‘éfv Tﬁlnﬂﬁggﬁ %is Gieéd’%)%ﬁ
rt§t

nuneral . t hatpe
reflecting surfacds e, eg 200 odnmuns Here, however, the re-

1, 590, 679 .toruon produced - will not be resolved by the flecting3 suffadesr partivglariy alte fiest Fand)S . -

5a and 5b of tH& %pl OYS BI O{hectlon | ens ?8’"4 qeﬂecws E"@faceGSafEirsaWaH
e h SRR e

two and four pri Srgd
illustrated. |n tpiacel tntediaidly tneﬁt&iﬁ@ﬁﬁgxh hifef 1ight @a
cassette 72 is ﬁ m‘"@ lﬁfsbmoypmssl iheﬁt%dlerebymh-oygﬂkm sheetsh;qtraamlmﬂ thropdhdqteﬁtw- _
Thus, elther t shoyfn iy afRB|OB sgreencifio n 78 '
s, etner A8 AERIL ARG ““““m;rmm e oy 1 B 0

adj acent .the fli atpair ofRefisar rsheeg, newoptis Hag) sm eas %

of the prism shgeti@p edding o pd dg-hnalps:olaqoactmoev@r coupledltbuatwmgtedeen ‘84,

Nuneral 76" pasSi n(f ugl}hg S Lk Eleepltl m _sh&bkg sfreen, (when dohdn cuse,qisf folded
mrror for recei Vllﬁg;h@.nﬁﬂﬁgs Qn l&@@i %gre =\

bout . pi E) 95
of light projectednd r56mn atmseiﬂgeeAuo BapOb0 @ ¢ d’ﬁ:ﬁ%ﬁ%%%ﬁ
sheet so as no tdme’E @'afacq iof @lrerrasd on- on a reduced change the
di rection of t 2 Iprls a:ge °f/\/r1‘| I stF“ P&B“el and SPaoed '
respectively 75 aww;cal epn;ﬂ;l ’%“Eﬁgre 3’ s
second and third mdlrsgrf@es %saddefsodsfepnsish&eeGd,gr

proj ection werfg;\ , ﬁ&m padiidet tovxthSaofSthe dmnrmbsecorres badl y
distorted due’ tqg g ol éq;’ pegallel eﬁdAﬁ sh%@ in Flsa%é&bs

crossing of the |ik ,_ﬂogbﬁhyﬁufhdas wor ’inlﬂm

by numeral shown iekecte t05de,ﬁnBut lehhesﬁﬂaﬂb,omloyo ool @mﬂ 94 9aq;,dla&50f
the device is g ni%PHrE ‘egl %@oml s 6 G6hes oewing| sctoky wummenr 1pragains
that previously @&keliRed ively 5toj g CII’QOGY fl 8 g of
inch. The dis- ot hwgs enkady rer!iH arawiﬁﬁ‘sf ﬁuanQV‘Emm ﬁl’ &40

will not b% resol wedeibpdimbe erhplayingi v profetiaes9s k‘:sarpidvia t 98r ereh
20 humar' eyeg, lenses In Fig. 7 the: numerals 12-and 12’ in:  such sc:sg[;gmdonnm‘tddem ithe] ‘top of

surfaces, are Subg 1"1 Pro) ovBirtoR 4y wh pra of screen’ 96
paral I el . *As befo&@pec&veéam °‘m Wﬁ‘i’g ehxis 106, Nohea m%fma';éﬁg %%Zm
3G, Quhilst ot

of prismsheets c&mabeptwaléﬁlmam anﬂlﬂfpsfchafte tThHe Cédgé |ot:' -
pl aced i medi a§ regReral el 28/ " hdualf agamosubssnamwesl Iy
normal to the vmt {:ﬁﬁ s@?’ﬁi@‘gwpﬁl - S 12
aretransmttedtl?d&dw.ghfor Ti ewe 2 %,o‘:lzo

shown in ing on sdigen Afistrakes ganofilr - dnibodifert O handwﬁnﬁafsfgé,
The enbadi nent, of W égﬂth“&@aehrﬁﬁdarcan figcammoda® 0 udhttshahatewbbdlomedgs shdm\mng

herein utilizi¥fy \d Simed a"'*9‘ ‘F’ﬁ‘d qurt hide ppRy of the XiewRsy r9%f
oo Sheet s Dnk O/ B N e AT D Foge 12

addi tional i nproveney. 7oadm|emgloprprqdﬂbﬂ 1e81 80, paIREfeﬁﬁg inw to Figl 10whid? Gt €d
to view ng scr eenwgdp the cassette is denoted by numeral 72  another: embodiment of the ' invention,




30 Fig. 5b. The screen, when not in
use, is folded In Fig. b5a the first prismsheet is denoted cl ockw se
about pivot 88 until it attains 95 by the nunber 54 and includes surfaces
56 parallelismw th mrror 82, whereupon these and 58 on a typical ridge.
Air gap 60is two elenents are fol ded cl ockwi se about pivot interposed
etween the flat surface. of the 86. 35 prism sheet 54 and the flat
rface of a Furthernore, a pair of parallel and spaced second prism
gheet 62. Faces 64 and 66 on pri sm sheets denoted by nunerals » and 100
a typi cal ri dge of pr| sm sheetl 61§orrespond 5 62 are errpl oyed4 e| r.

actToma o.-._ geul) -4 él - §S4 "bei ng
the sgi .r. o tek g ..... o ] aP?surface 58
I S papp loﬁ?e ’r '*" fight eoné anli avu, &nsl%e& shgmab‘éld{ e~surface

56 |51abdn$keﬂecungﬁsmﬂadaewhlhnbodalrre@re should falsavhe mhenﬁbgnsué '_attthe surfacé 66.
-,Grp%'ﬁtshe“- Pﬂ ng(#  CRYISP thestss ar | fupgorts @E@ﬁﬁﬂgﬂm rd and fourth

e, Qe B Reds (gaViie Mo .' 8 Rt | 79 ed. by the
- 90, 92,

1' ICT
3 '._;‘ any

|'eNnS. formation “has::a. principal tay ‘denoted ‘by micro-imigeOfélndBigOd: BRitaR G -frsm:.a tassette or
"ot her numerall]]ZO al-ibefore;. Endastdke? smtactshemgirsm "r uimémmgam fofddnghat ion
: stéﬁaq melvllées T -Sipese noopey of dighroand; 'Cﬂlwo proj ection
96 is DR e Wi 40 P e egapY:. LEHSE: el IO WA vy 41N ral s:12
and 1 leﬁ end"& Gibin: onge Gk lighr thedn felive & @D = dicate the

pr| ncmpicﬁonaacéa; dfpxﬁsm4pisoghe@tn®dasl Iogiutal.~.eatrgleroil’ reﬂdbuonmhé &aiﬂhdauabot tom. of
({0 @! :sdescél h .ght gope _cfﬁﬁ'qﬂ% pfisel § .et“ob's deﬁ‘!Fd Wt al |y nount ed
) ' N O ke ‘#)Eg}( arried
: £l tI-cat ~a.Philips
cassemla vxem ljéat.tichﬂi uortmrtoﬁ4 whAzi @mﬁacafsdaﬁnedﬁﬂ clmader I s denot ed
| T uﬁu‘i’VeF"&‘fmZ‘ﬁ_ tepd sheets. 55

U, ‘g ﬁ wbodi er'_ n roichaE sChak REeT 861 on “of the
Fig,' 3 D ®elie |t6fbt=@df-evﬁ?eﬂﬂ Toary whei e Nare dach Velipliehl in r €adily
p rbldt thé rdmheascmglﬁﬂermmdnbw tdmcﬁrZﬁr G0 Jitheed: - ofthogonally “to the . -

i upgﬁ‘s&n Wisso dif o s:m%belqgl yegted r &t es dnot her
errbod Ve the
corrpaexseamaﬁr "fﬁrﬁmb%ﬁ]&rﬁ er§| i des .al ong
60 . a fcmsectmnhe .top of. the viewer,

wmy t hus swi ngi ng

d@; {ggnot ed by
t.ont: I ens- 10, -~ Referring now to
mwmwmsthugtmgt é@s_mﬁﬂl@ft heﬂ:&ssgicbi sctqiasatamtédbgr amuneral .72

pding clalms, whgem the -

- 13 onto
Lot Bl sheer ao'q@d 54 of Fig.
ing Hph{ oftb Stiear the -
m;simeeheearie asli%lgetihmuglr @jckcbeed . |.i. ght cone)

an®® ' tﬁ?ﬁ ‘dienoted guan. prute sagle ﬁb’é‘SPﬁFQf 112 a second
r ef e ST & g eri & :_&-:‘. % tﬁ%kj@ﬂ(ﬁlﬂ% AR ik 8 ensure
t hat _'&'i'erédﬂrre‘n@ad @hdwapert%gnnsﬁampr Idilahsine piec _g‘clﬁlg;sarﬂrther includifg M shedts are
supponrtioectnged ngeQeringn appliciom t Cprismy phs __'ngnsdr:eéopp&a Nurreral

er

\/\ESU_AFwIagm%F‘bg”
ont oA g i S
Proj eghimnIEgges: afeoﬁﬁroﬂ oﬁshdgh' U 8L firihad i
ray demoshénl afspmbly - may nownia'-' mptondga?nsmndieududwg

nuﬁ%r gihenss “1‘15@ - “F‘F3< essecond pr
h h - L /
i nter §,gﬁ tﬁpﬁg ﬁgﬁﬁﬂi@ urfy = of the ;ifg "sl?eets and.

indiyidyal . ridges: of .- the - prism - - ~ shieets “defining
as -flat: surfaces or. faces. 56,. 58 0 pnsm. .of prism sheets of




- 110 and _-ﬁ}\as I ndi cated. Reflecti ng ‘surface cone of | I g

functio Q{&t\l cal 114 is positionéd.as shown, extendi Rgmmﬂﬂ
adapt ed Jefl ect or to transmit-to the left as vie lmmm

adj acent ight according to the angle of .incidence: thé | &fttent of pri sm s
sheet 44. The.4ual - of incideng. 11@957@]1% eon relative tq the
function action mfmepnllsmdezﬂotdsSa E:he r&ﬁﬂhg asi- sheet S£bf FigCsd ofahiy| Applidation. 65

reflection, the e do Biptots, s esclq fpould be noted that the prism sheet
function opti cal i%¥ ﬁj’mgg a%‘; or) %: 3§

aeet # s possible.
modi fication qof 8gain rep Qﬁeep al1i fe% §g§:§a t the
shown at Fig. 12gsscaiaed sbaéeiieviemghem-% Numerqﬁl | sa¢ht W ﬁy ﬂ:rat siep will odrecuswer inaceo

and the other fr&h, tH’ea |{°¥ erbe?g}rm Jasiption  of  nyirprypeptal
t her eof being flﬁlf““ 6 B ®thed to the top 2.
An optical praj egkiade ABhil @ds whnEh m weNT RO chximasns of a pivot
120, 1mfommmmetdmi msroﬁchar/.engluch 3.t Amioptidal profbemas, rof othe 13&:5 fon

turn carrying a fa8%yeBroi e stored d’f@?féﬁ!b P“‘G![ “’6 “F‘baVS
action of the errm s a p;‘f;'pal m% gaif: \;%gl
claimof Fig. 15131105an el1h QY @idickied, (ReAceEg suefice d of cnght anh a Fﬁhtﬁmﬁ ncal

prisns are each &4 m?snoald ap shofvmledtendm tmwudceglmnteed:p&daolsﬂepu wntteckmb!nut

contour when vi e% (‘5’9@14&’1 aﬂ&%ﬁ °oE’RV\ﬂn§’é fI;bnSO
0 tl
until it is pf "elé"dual
paral | el i sm v heai p{eadsuslsdcﬁsmwaer eupon il%m@ntc&ﬁiﬁm&ﬁ 8 Oy Sa

the two el ement s EHige 18 gliwtrgies m_mgodificasipk -of the tranSParent prismAsheapincladidg proglact or
as claimed in cl Y‘ﬁ} ﬁmea [FEedfi ¥ %'mhe dthﬂwzglgrf;mgng%ﬁ“emd B otheror 85
3, wherein the :33:1' e.%sco é %ucal projector as clauned in dﬁn

triangul ar trzagnsotemﬁxe: ane - ﬁa&ﬁi loD I px-ﬂitelmfl SINwhéreia tthe plske ﬁ cift §eradtie B 3
5. An optical pr ctlbfr m@mlmﬁmallmm}voan(baﬁm t62a«hf othrg ”%a enpl %de in

qs

the r, CRHEL Ao the cpbodiment e
e i nbef or o de B R 5 honed ey R o &s:::ér f:sf‘ i
formed i n t he3gnaaRis €20 Sh mdltﬁkwﬁeOdlie&&h et is  said shda@l'tl&e pﬁfms K‘eidg

respect to Figs. mmraaﬁemmrh)fmnror 115, Whereu?m Arand pg Vmgalcoqnmgq bc,ltsor as cl ai med
in any the publ |WII1 e |‘E'°%t lﬁg 3 E(J}E‘@Pdl An°P“°:llnP'° A d‘H‘Fgmda‘m 95
precedi ng cl ai Megpe é’ Fe Pt éﬁa]&% BREIISIDs 916 of fuggceles
mrror surfac¥ I‘efl‘he(phmilghdets,ghich Qnt4a dcIRig.p3 | SN3.EAH bdcf Chrdjécth tas Claidiad &4 iaf\g
Devi ces, and U. Snd 54, 623h%é%8§ybremnhyed ip cth¢ eone oif nthbypreseding chiget wierain Rbet ent

3,728,422 both i Q‘L“B‘g}‘gg‘ re described may bg |, sidey ﬂ{dt" r ‘Eﬁrfpéft?%s r 8fe e &tupualy 100

that des-
light onto the rc?i éd itk Sespétt ¥ %argfo § C:P-l |p3e/f5p Q%r@ictor as claitfed SAa1€€
for passage t4ir atighpublishbd sdi)eﬂicatto o5 dopending alope ai&h@llpee‘camtge §) Wwikadin tche

are di sposed at %ﬂm lh@mg %heatm) Nhe é? fmlgm maoslwﬂdemséglatmwehq prisgach

other. One set <oute Igi‘%‘s jces, Sl sﬁ%’@g‘f‘ nﬁ%%é@ﬁ@ i

Patent tpor ted
shgle

7. An optical prifeRedOiaA a@ckChd
11 of the 45 shine off mkllp apr Gﬁﬁded’lgo crhal tﬁB a dmipbsad at @Cdcud iafifle OB Basé1of ed
copendi ng Ger marshi hﬂtaﬂt’m to each other.gOnge prsmmherheet arra ed in
opposed except t mg?sh%ag@ r%“fp%sf“’ﬁff e n Opgeca:dpm)% any 110
relativetothe esotdaé

to constitut esot hextepwvithda ae cndgee |as a!ﬁqussem aelgive as theaﬁrss Ipﬁsm sEeEt
Fig. 10. The edg-‘é;lg""n by t ﬁ? ““fl}?lc?i’éfmteﬁhﬂewa% a¢P-oPemNng PRiD A
cach other - copmry s itortr By riiegﬁ 3 PR b L) D i
Fig. 11, and insiséRewRike Fih. 31, and instead /are er@' Wh el \&L%:Jﬁ&sm%ée%m%et S
of the pI acedssanplaab enbméudt pr eaxaeﬂge Ch)®- CrcoSperating pair ©O- ﬂ@ﬂgeatinngarﬂmr

are arranged in ngﬁlfh‘eFanGe%t#‘ﬁrPfI base 44s desmitﬂo'bfﬁgrl sm sheet 44
di sposi tion. of eQﬁL ’ﬁ’ a rpﬁﬁﬁéﬁiﬁsnﬁrm P mou
optical project ofnr a,glnp & ehi an e
result- 60 oemh& asfaumdtdeur ds raczhaadr etehtoF d seca ﬁ:ﬁmrshéttsaéhpecehlymhaﬁmeaid y
may now be enp The mirror P Re |Sd»‘e¥ﬁ g Hefiﬂme ¥ firsss pain ol
either as a m)ul ‘ d ﬁﬁécﬁhlg 8 ﬁo—""sm $ ’5 Andy fawhy prism 125
sheets .dﬁ Eo-o er nng pair
respectively, t hﬁ dt s%t-fa @r 7213 56‘958 %rlml I ndﬁ'p hke? H 1 prism

second prismsheets defining a first pair of yi eI d the desi red optlcal Iy
flat surfaces of the prismsheets and the third and fourth prismindividual
ri dges of the prismsheet, such sheets defining a second co-operating
pair as flat surfaces or faces 56, 58 of prism of prism sheets of

whi ch the individual prism



4 1, 590, 679

4 nuneral 110 denotes a first reflecting sur- sheet 54 of Fig. 5a of this
Application. 65 face, (neglecting any small mrrors near the I t

shoul d be noted that the prism sheet r apex of the projected |ight cone@

and nuneral or prismsheets should be as thin as po:
reflecting surface, while nuneral Care should also be ,, sure th
support ed- or-. arranged in associated spaced vi ew ng screen u4 Jﬁmsuch
a way t hat>1 1 hg:y w Il not curve or 70 113,590;@90at es a sl ot . for t he 3

recepti on of —~beme—witir T ArTan onnenkal . 0

al t hough it Wlmﬁﬁmgm@&wlﬂ ' ﬂ&ﬂﬁs&yémﬁw

nmodi fi ed so\as ncl ude a.Philips cassp:tsihen \mthtiyh toauhclsetd

WHAT VEE »CLAI M sm Anroimumprb)m a clsimeciéh’ w7 -t fourth eqmr.oéwbwh Wmdt An
optical projestope Oth e1 1“3/ fyrthe ko] _ éé‘qﬁ%fvmmgom
in- proj ecting LT . ; EduEth | hifrof) @t am
princi pal ray déngt gq ﬁ&a—gmamd i iyl udigﬂgf axerfburﬂ)ainuto ‘oppfositecshid et -
nuneral 12, as l:mécofe:)amanti tst&,uk@tsﬁﬂsuﬁrﬁtaws edgpy B% %f"“ﬁht‘"&'i‘%‘é&‘tl ng

and fol ding aoweoondl 1 ‘2‘ L4k 3 Baim&PRERPT 75
light and a dual sth,faosb,;el'gfn 8 \Mihcluding ﬁuﬁg
upward el errent tht@mﬂeraéhr apdsm tshéeO adjiwent| ‘e padlelntevbu:l at
Fig. 12 until aohtlac,empnsnd shgdutpoamdr@l plane t ppaced fgmahedirst iprit gheqt and argpged o
left end of péisth :‘B'fol iR iopRepel emppe ig#? Lot igge
to the functi ONg, %m %‘“ e§° ¢ S HIBks, o ﬁnarﬂeﬁdcm ® feteive
reflection, the g hadfrcmﬂaeltﬁusljiglﬂesmsmxheﬂby the first andsecond o
function optlcal me:toerrent be| ng def| ned by, ' a Prijuyshe gand| 4 yjewing,soee

nodi fi cati on 28f ed
shown at' Fig. 12 es - the it g
&G&t t

the 5 44 again represents a prisnrsheet having an

Slinip Piv
the other 85 fr e ad |t|on of anot hemdnmﬂ@ﬁwl&lﬁ;zvomsmbmcgespdqeqeeof
being flat. and aiiuAavupﬁgl Brojeca s Mﬁemmmwa ijes gxespperpepdiculey t¢) ghej 4|

proj ector as 2 alleftfthen inchud sna%embfpr 95§ w% el 2

1, wheretn the p?% T AR CAG &Bm&&%%@ﬁgwmg 0

| ower pivot - par @ipos ontﬁlae@c{ae:&t,herf mil'hds ppttubalana@ge ‘Chareoff abbitcan axis

enbodi ment - . reghive dighti wambmipedobye the dirst asd cI peadisul 'nt"C]h&I’ﬁ‘ls °f9’EF Bght epne. 13

i s believed t¥ b@"%@lﬂ“—”@v?"&‘éﬁ Fou W@‘br eI e S :

el liptical |nfom ﬁm BB ' C

vi ened ort hogonakc hyvoadly oamn&;eu&gmfa c bcmcpmhlpmcmn can dannedl ini t

is said sheet |mtablprabgutstebmcmg df or ofv_'“"_ iRelyding, thipgd
arangech gerpendielaTon f e

mrror 115, gttﬁg Erin gl e
fol ded in .a cl ockys ang QW}‘IMJ %&&rdegﬁnél Secdtil Chair 10

W se direction abg;mhgmn fb&a; t:ﬁmtrhg ﬁ,@anpf tizm eheetScorredpanding o thh@axpdqﬁseds
are of ‘i soscel esmmmedchewﬁm edge thereofandpmmll y the said first and “‘m‘fﬁ’? 1 Fhectr

transverse cr&s s""i:]l}ﬁ m i ther Kk o 105
5. An optical tona e&ﬂ:g sbdacl Fig. 5, enp oyed I'n

t he one of the menﬁdl anmsf he ézrbwlapﬂmt:mdmtoemnlﬁmdem
descri bed may befoldmdelyprww the L, wherein fhe jrs¢ of pESER
the manner si i1 ‘6“ ﬁ& Ia’?‘ee ?}m 110
wherem &
g{ppdrgctaﬁmazl 22, Neetiareinthe Nbo 4fdirs

Figs. 10 and 11 aﬁmed ﬂ, ,Q,at%,
publ i shed speci theCiatktO mirrodfat @oqwﬂdlem paraﬂﬂ pxismtdhswpue@eehgﬂigmcﬂmmed

wherein the Gernmdmmtﬁ quon a%gen. ror surfac
AT et ng 1 g g ggght, Mt T
sheet fog total foi@ﬂml&’h&ﬁﬂ& ercoﬂgs

i ncor por at ed bytoeaklhethén arpﬁsmﬂmrfgmuye&h@ctfr h@torlemsence
A stack of gener t° ?sfhee g’g&%‘é 9 FE}%@‘ lﬂi‘ﬁn
sheet 45 shifg & @

acute angle to thg 53 @tlfb&:stoﬁeﬂﬁﬁiast(b‘éfagkomcﬁaﬁ it the
prism sheet. of sﬂ,ﬂta:t mtlkhnt&s@ﬁmuns@etthemamrayofmﬁdenx\m cal

t | aiofrghd firsy | a?p-qAAn jector bSﬂWB
e ?Leazrzezt,mtst‘%%mf L TR R
t @

application il todb Fig. oaﬂgsse Qo Iﬁg(cnpt;r FxEs’;ltlzt he
edges are not bi efmeaheqmsmdh&posmlon rel ativendt 3 ¢ffwbe ddcoratanying &awingsheet
shown by the numer 8- 4P optiat pegjestostap |dleimedpinconstitute therewith a
co-operating pair of rectangul ar, as shown at Fig. 10. The edges. prism
sheets o ' 115



are, further, not as distant from each other 8. An optical projector as
clainmed in claimas shown at Fig. 11, and instead are dis- 7, wherein the
i ndi vi dual prismsheets of the 55 placed an anobunt to produce an edge

eress——co=operating pair are arranged in parallel section the sane as that
~of prismsheet 44 di sposition. of Fig. 3 of this application. Again, the
9. An optical projector as clainmed in"claim 120 shim edges are mrror

pol i she '@ﬁllu)mﬂlumuam 8, further including third and fourth-ant shim
senbl |l oyed prism sheets-identical with theuwfirst and
<3§§ eithér as a dbulsd &r as a -*Eﬁf for electro-. second priseénsheets.
esfectively, the first—a . o e oT_poll shed shrm ends

second. pti'sm:- sheet.s” def . of; ylefd t-he.: destred\gptrcally
flat surfaces of“the  pri.Sd; - & € third and fourth-prism 125
i ndi vi dual ~ rrdges of _the.. prlsmkmﬁhﬁmb such -~ Shéet's. defrnrng .a second
co- operatlng pair: as f lat suﬁﬁédaﬁﬁfﬁﬁgces 56, 58 of prism. . of prlsm
sheets of -which the i ndi vi dapch 1. 580679 sheets.are ‘di sposed in
- like Manfgich Gor Hdmaestyi Gmtbhéref‘gg% sr{paratoglon Spa 9%, |

|ndrvrduggg%mwkhnm%ﬁ@@$§mﬁm EIIIEi_-_eet arranged |n cIoser
spaced parallel dis- -pair. ‘ o S position
“relative te-the sald prism sheet 10”7 An’ optlcal pro;ector as clainmed in
any a-fourth nirror’ of which one edge is prvoted 5-“one offclaims | to 6,
further including.a -adj acent the intersection of -the pIanes of the screen
and wherein the pri-sm-~sheet ‘i s di-s-~"third mrror. “and. prlsntsheets ‘and a
- viewing . 70 posed i'n-the. vicinity of the screen. .- . -~ “screen pivoted to
t he fourth mrror at.an.11. -An optical: prolector as clainmed in any edge
of the fourth mrror. opposi t.e said one one of clains. 1 to 6, inctuding
first and -edge, the: pi vot “axes of the fourth mrror and 10 * second
substantlally paral l'el mrrors, -a thlrd screen -bei ng parallel. mrror
posi tioned- ‘wi th an- edge adjacent the 19. An optical projector as
clained in any 75 .edge of ‘the.. second:mrror, thefrrstandthrrd ~.one of
claims 1 to 6, |ncIud|ng a second mrrors- naklng an..obt use angle W t hs.each
prism sheet: adjacent and . paraIIeI to but’ other, a prismsheet positioned
in the pIane spaced .fromthe first - prrsnfsheet and- arranged.15 of the
second m.rror” and adjacent thereto, -in-opposed drsposrtron rel ative .

“  thereto'to the . pri sm sheet* belng posi ti oned. opposrte to  define therewith a

; .pivoted at® an’ edge ther eof about:an axisto recetve 11 ght
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| east . sheet’s, 7a f.inal reflectrng surface-to recei vé aportion of the light
recei ved frontthe third . li-ght transmtted’ by the flrst .and:- second mirraqr.
pri sm sheets -and a- V|ennng ‘seregen pOS|t|oned 20" +12.. An.optical

proj ector zas..claired in*-claim to.receive:light- reercted by the final
reflecting 1T, further |ncIud|ng ‘a view ng screen: paraIIeI ...surface, said
final ref ectlng surface-and viiew +85-¢onti gious to, ‘but spacedffront t he
prism .i.ng screen -being plvotally connected t.oget her.sheet’ =

and collectlvely pi votal about: tespective 13. -An: optlcal pjector as
claimed in claim paraIIeI prvot axes - perpendrcular oJu axis 25 11,
further- hncludrng a.second:, pri sm sheet of _the. I|g C adjaoent and
paraIIeI 1o but spaced frontth“'? 20.. prolector -as’cl ai med in
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t oget-her«- 21 An optical”, prolector .as’. ‘clai med.-i n and’ coltectively

pi vot abl & about reSpectrve . claim 19.0r.20 further |nclud|ng third and
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13, wherein the fourth mrror is pivotally pri sm sheets corresponding to
that pair defined nounted at a first edge thereof and pivotally by the
said first. and second prism sheets, 40 supports the view ng screen at a
second edge the said second pair being positioned between paral el and
opposite to said first edge, the the second prism sheet and the final

re- 105 view ng screen being pivotable to a position fiecting surface.
paral l el and adjacent to the fourth mirror an 22. An optical projector as
claimed in folding of the projector.. claim 21, wherein
the two pairs of prism45 15. An optical projector as clained in claim
sheets are arranged in parallel disposition. 13, wherein the screen is

pi votal |l y nmount ed 23. An optical projector as clained in 110 at a first
edge thereof and pivotally supports claim 21 or 22, wherein the two pairs
of the fourth mrror at a second edge parallel prism sheets are arranged
in closely spaced and opposite to said first edge. di sposition.
SO 16. An optical projector as clained in any 24. An optical

projector as claimed in any one of clainms 1 to 6, including first and
second one of the preceding clains, including neans 115 mrrors arranged
substantially orthogonally for sinultaneously projecting cones of light to

each othef, a prismsheet generally ostHtwFIicATIONNGlisbderpent i1l um nated

m cro-i fes. gonal to the second mrror, and a third mrror 25. An
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mrrors. v’ .. 26, An.optical projector substantially as 60. 1Z
An optii cal prolector as claimed. in hereinbefore described with reference
to and'. claim 16,. further including-a viewmng screen as illustrated in

Figs. 2 to 5, Figs 6 and 7,. 125 arranged parallel and adjacent to, but
spaced Fig. 8 Fig. 9, Fig. 10, Fig.. 11, or Figs. 12 from the prism
sheet . and 13 of the acconpanying draw ngs. 18. An
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