(54) FOCUSI NG SYSTEM FOR A PRQJECTOR
CORPORATI ON, a properly characterized as
organi sed and exi sting under the taining

(70 VW, G A F
systens for main- corporation
a preset distance between the

slide 40 . | aws of the State
transparency and the objective |l ens. The
West 51st Street, New prior art systens conpensate only for dis-
5 York, New Yor k 10020, United States of placenment of the slide
transparency-they wl | -~ America; do hereby decl are the
I nvention for "ﬁbt conpensate for the transparency inmge

WTER ve prey it 3 7o PATEN, SPECIFIOQTIONG (o 1285870

di spl ace ,nt

of the sc¥een. ‘Q per mANﬁNGSwT'D&CﬁElDt [ cuI arly descri --_---,
The presept i nvediw i Gh) ApriligatiosNe. 85389478 w d2®) Filed 21 July 197010 and by t P&
f ol | owi ng®st at er@ht (31) Convention ApplidatiguNov&d31dut o@Bt Fild $0Klydp69g SYS) y.
The present-invafyi Gl) CovatigsAdpbicadin Nou37950 t (32) Filedus Mapid7€ini N /
establish initidf) (33) United States of AmmtidcaQUEOCUSI Ng system for proj 4
the focus and QN | (4SeConipkitaSpEdfization peblished T6Av@nding - 50

di spl acenent of ‘vshe(ssIneamtical CMdificais GOFIE3 A0/ /405B 11/26

years, slide projec{seymdixavRcdR@e transparency. 15 e
into the market equi ppedia tds 207 210 2101818 ¥4 £ A Y St O the inve
so-cal | ed -automati c focusi ng 3§ §58e31® 403’“915911 alewimmzf 43¥ve energy is

directed in a con- Y47 %%@4 e automatic focus
tinuous path from a source ggy 365 56Y 580 581 system shown

in U S Patent 3,037,423 to sepsmbessscisvyosworssalssz 5990991 ¢78s of. whi ch path
Shurcliff. According to the Sﬁhﬁ@ TEX 7@ 812eTHy7 76761 wxsf18med by the beam

being reflected from %TO subsystem i ncl udi ng a beam
of the slide transpar eﬁg;-y 5@3 ZAEQ@]F;%%%%gﬂ

light is :
T3T 2T5 3F1
directed to the slide transpawm4mml4F'l§b(e nmean Txor d|3rect| ng the beam of
such

refl ected t@f)ﬂ%fg@glgg S'%]lgéz\?%%lkl 15& PRq;‘F"BI acenment wave

energy in a continuous path in TR transparency,

as the repult of bugkhi ngye AEr r . . t AL main-
S ¢ | NGy, RG: hpﬁtﬁﬁ;@&:&ﬁﬁﬁj&éﬂﬁ% §J‘e§d,s ' Gh&! R

Sofotbtibn bridanBEE adahéds Shdafkd RERCHRE 40
portions @f the ' laws of the 3Gt dfdlehy arc,ltlfn;md ﬁatesadtrarwp@cnde nde ghegy rob;a:tuw lenlssaﬂ‘he

obj ectivéi | ens sser%a ‘Ceh%o(;}(é
&c |

‘b%‘zi Beets prior art systems com
nited tate et e w1l
actuates notive Odo hefe a

ol vl fOPUEﬁf ﬁi‘éﬁ; ?ﬁ&fﬁ%ﬁ’ﬁ

novi ng the obj ecti \vllﬁcH &4\ fray tha'esbﬁ B bé @Amted NBeing $ul o @Jcﬁcade(}ﬂ aﬁﬁaiﬁﬁacement 45
portions of which Eaéshand&be method by which it is A0 benef th¢ mt formng part of the

of Delaware, United States . .
of America of 140w,

appr ai sal ar e y geswaeq, étf | e(;g.ll% prefeptolt ention relates to a nt;lvg dzlmicsl

c focusing system
subsystem al so movesrh e &ﬁ&eb S oh QBS-  brif tsxaﬁiéma&mwmpﬁﬁbﬁs Gitial
screen, and noti vematic focusmg syaé‘m ferhesiemys ind the bfvbi Rad willheaidgip foasis HBiwithstanding 50

subsyst em nmeans HEer at ed lt he det e ti on neélplgacqgmpf the screen as well as the glide
deactivating thes! gl S Eﬂti\%ﬁ Yot it PP eof £ or @séqp\ﬁengv&h&_

obj ecti ve so-called R eThesd Sa bédal & a$e ERRRY SS@REE a LoRDNS
t hereby to est abI |33'ﬂenﬁsoemsbaeeddonalﬂsoaltt@mm7 Gocus tmuous path from pr sogree f tsuwyaeresmsﬁ

=,

are: Mtchell §h°‘”nr’< ! (R gﬁ qg: ich path
CC e Sh 8 d ted f
Evald et al 3, 2@@ Cluding ﬁi’i’l’f ld’e‘? amﬁ?n 4 °e"' scri‘éﬁ’ -
appr ai sal subsyst elght n& dlrected to the sBde transpﬂ'xhﬁy piid O'[['heaﬁl'éan§ Yé&it @itting lthe Bain &
aut o- rmvabl e n«enq%@e&eqiso a(g\},:jfg ogu% e @swave energy in ‘a contmm| thf Jgduﬁ;r,q n
: A S
systens i nitial foI l re l§1 ell g&%@lm%%h% pe.xﬁ txonsr(gff:ﬁi
be establ  shed fmaaemem ldegrée xla ivé 14 sdrl 6 ldirdtPh b EFabd ON
of a trarfs- 75 the other Thls ac ¢ emduwba/ fxehns st ?ﬂaeyd fix 2 Gontiandus pyts ﬁs}mﬁﬁmmtﬁ 65
1v gq tocgdetection means, portions of w pa
or € par ency I magE’lens ement n?ﬁ;g?agrt ge %g%}:'ﬁa EtreS defined by said beam being reflected from

30

35

subsystem also moves with the objective lens
thereby to rebalance the appraisal subsystem
for deactivating the latter when focus is
established. Other U.S. patents representing
prior art systems are: Mitchell 2,947,215;
Ewald et al 3,205,766 and Stauffer 3,249, 001

The prior art systems are mot fully auto-
matic focusing systems as initial focus must
be established by manual movement of the
objective lens. The prior art systems are more

[Price 25p]

the transparency and the screen, and motive
means operated by the detection means upon
activation thereof for moving the objective
lens thereby to establish focus and also to
reposition the beam on the detection means
for re-balancing the appraisal subsystem. A
movable member is provided which passes
through the optical axis thereby inter-
mittently to interrupt projection of a trans-
parency image, wherein a movable shield is

70

75



2 1, 285, 870 nmount ed over the
det ecti on neans t hereby Fig. 16 is a diagrammtic view show ng 65
intermttently interrupting the beamof wave still another nodification of
t'he i nvention. energy which strikes the detection neans, Referring
;%;Eﬁﬁﬁ 1, the conventional com ~ and wherein neans are prOV|ded for

me

ponents of a slide projector of any suitable " 5 said
er and said shield intimed rela- type are seen to include a-
projection bulb 10 tion with each other such that the deté&ction
nmo@nted in front of a refl ectol2887¢and 70 ~ means is struckeby a beam
of such wave associated wiih a pair of lenses 12, 14 for energy only

when pfm?tgra‘lleﬁﬁﬁﬂﬁ EREy Ej 66‘5'[9 jgerp F ‘Q?Vbﬁiq) g Gﬁt i cals axi s

ave Stl an Cation

Ilr
15. Acnergy WhiBD Gerikes {Hf@ih&EeEdéQ? Bbhns, TNERAETHIED, FIIC fhe cédviéﬁﬁif Ahspar encys %such

as a dbWhesdid fheans afe phérided ﬂﬁreﬁdvmgt ol ob it didA proRotbrSofadng GuitBEVES as
i ndd caw@@ember:@@gi sgid slied dn Frii- 1 8yPe @pgrseen to mclu#ean@ jeftion bplb dQi di ng

i thag 15 t Cti |1 ﬂ 75 :
fsgrrtcg‘em‘%q i‘g I °§mh$ ﬁfigiﬁ'ﬁ i%@ ﬁpﬁﬁlé‘dﬂggfs'fﬂﬁgrgl ecti on

pOSI t Iuﬂnge i tln‘lwrtl ed The s:yeﬁbemvvhlch film transparency, such as a 35mm slide, is be
rgttm tthre optr:t n aiﬂ%’ ¥lves ayray lrlsle"ated at 16, Tpeabgry} mld rqu; pow be

| I | usEXTE fig ;’élm Eai’“ ’t‘:ﬁa@éﬁg si’tlo g‘ 19> reference

to theysaﬁcorrpanyl ng Ngs, 1N pklS cg,e}ssdevel y presented

to Wi iffation will now be illustrated with manually positioned in the gdme ogadseisby a suitable

autlsmedférances kd che ac:tmaupgnymg Sihwings, in usually tll;e case, successxvely presented to

ing nﬁéﬁ‘anl sm such "as the type shoi a%ﬂaﬁ:ms“;ﬁ?ﬁellfﬁ’hm pih hg‘:‘éﬁ,dg el evat i onal

1

vi ew, l%lrga Ills?/a sie glireumal gigrs 18420 Bldw, Pake 3,£2050) £6. example. di agr ammat i c,

showi SEESTHES ] "Trmsfomgl ?‘g stem, 2} 1€ 'ﬁlyuailal obipetvst lense0| ie roud ins rmunt ed in

pOrm®Nebaled i akiteRioalll Fiad PRiebg FTRLENT mﬁ},a‘hb%TF?ré’ﬂF‘%F‘°‘§‘Feée t he

latter Bgi NG FREGELE dakéD alofiTRR i d ob&alaaﬁm&e Sid 0] ector for

reci p2e€alf Hipuenent paral |l el w th imdge on 8emote scre ZngheZIeﬂsSbaﬁelSECt i on taken

al ong t‘F;é ?lyan Pt (ke alage Peflpe ﬂ‘égg W@dtfoaﬁg%% 6?;15 2-2 of Fig.
OVI (?

3%%

1; 25 Fig. 4 is a s1de elevatlonal view of a modi-! fibve e l'ens _

bar r elfied ob;ecnv le. archngefne®t; SECL1 ON fre Bd’llreﬁbp at;v Qo | thé""é‘lee Jz4n@y e nount ed

for sl iKgrk ﬁs pliagramppatic view gho@ing)fhe F|aguevd_2 4manual focusmg, if fdesxred The e W t hi n
e is te 1 agc

a sl Eé\]} 1 mmq%vm\gerfsg %Em p ocal move’;qnlci.e la'&nqug (é ‘ﬁ@ é(qmﬁvat ! Onal-.'_ ’VI ew

Of B BRULE »Meaiis (oBO-reROORIIIRY hnp! Siieted Tib il Ol gear 9%' ed

obj ect0¢cmnd:cbbysdeaeas1ag1gne distatick between rack 25 it iﬂembgéxfgfgem&ﬂ.wftﬁf piioe o the sl eeve

24 tothe Pr°1°°t°F scrpets g dlslgmam‘ratg% 20| thepfa Mmglmeyad@hlzéve manual

tic

focusiglgs wh HERFPRpatc gy skt daft GhEFA SeIve SEEcimPier f ect focus;
S| €38V gncrbshing Wi @il&aﬂc& béRdeR LR Oprbjetitor 2 e Elee{/eeg-i 1mparts corr sp ﬂdm?xﬂo%— ajqdl agrammatic
vi ew eid sceen;syst em . procal m)vemmht bytlﬁl"lghsshitrﬂ , dutreRNEgNOt 30 show ng

a cert¥en B o d'asrgy%wsvle“gelw insl relﬂ}a‘rer toesbeahrrmxnal |y extending
gear  diplacement @ éﬁpﬁ? &béa"s} tupon )y er rack 25.1n
mesfoi d@ecashigagenent with p| Ni oN  of thet 801},@(3 b0 ML LS bbbl N0

gear 6Flgt5hé,s 4 dlasrenmﬂbm dovive A Wnatlshmm a&% in one direftiofj.or thei S a

di agr Mesh s?;s%_é[ fbosﬁe'é“ftrfgt i dne ‘éhflaefﬁl‘@xﬁérfsmbpe electric
not or dlfferem:S @clithtio 'nPfth tﬁ)Q é § guggg? mg% 1sa11t W l l b e

undisr steeofdshbvwinin Rigy drsnt  of 3 i @g&;@ﬁﬁlc&glsﬁdgq;nﬁhx&l& efe
pr oj ect1§$ 10tiha diggrampeticoview showipg o (duccreésfpmm ERraa oY aletectioh) means and screen

ment fion ﬁ,’;ﬁ%ﬁlﬂg Byrros 45 i{gﬂ,‘jied iHleng Eril;ilsé’?‘i‘éfg are deﬁPﬁf;‘ gt by thy di agrammati c
Vi ew gWMING a aﬂ@\('ﬁ fnﬁila?-t pyr’ea:nci' tﬁed&%ﬁl &ccordmagjaot her ;-
out50ofe Figcus boosldwmgandxﬁerem&ngﬂnedt yeml'&dfﬁia&V& llﬂgﬁ]ual_sfga@u,smglgs men | oned

aboveg;;;:s“mcﬂfé?ﬂ aigratiarhe appraisg) gubs| IPGE%SF}efn @l!)llc itll qqur@nfﬁ lw#vs shoul d
appar &gt hat jugon ﬁ&ergae%vati in Drojection bulb 1 -
of L e Bovsh s Gk LS W foein b T
#r ahﬁ:aunresenvmemg:hovm a aI ongorﬁhﬂng)phs Ma.inclad(eb& Heit ﬁ]ﬁﬁfdﬂl I®ction or the
m)dl fig gaﬁsr‘%l ‘H’t"‘%h @ifl pnogheg; lightt thereby tdeppevendidamagon t he direction
ik, O is a0 elbbe Bl bé &S s AR08 Bf the notor 28,
ro OM is an € &Qefnﬁhé alowﬁhl e% ﬂeﬁovﬁf hred endh € mot or
tO achi &Mﬁit ff@C uGivitilg the motivel bRéneNt AElﬁftl?aO\i% shifABly jdufn@ied fo tiofli SPOSi tion
: Theﬁoer Ve the ohiestionlepspc | udes an Tajsphadi slaintsélthubtﬂelthedﬁtteSh@An125n Figs. 1-8;
3ubsy Shglhe il I TR pW& e e o ;10,152
di agr 3 ilibpiuM) @(Wwé‘fr Oyve E

28 redt tesin ROl Th o1 4 %ﬂ?‘ﬁ?&{}zpﬁf tection means

modi f ddwaf respectisklgraatin such mi rror b&tdnt&m@cﬁﬂdthe&hdm@er&ﬁta showhi ch are defined
in part by the - between the objective lens and the screen; wave
energy being reflected fromthe trans- Fig. 11 is a diagrammatic view

simlar parency 16 and the screen 22. According to 50 to Fig. 10 but
shovm ng a dlfferent angul ar the enbodl rrent of Fi gs. 1 3 shoyvn for 115

e . o o o o,



1, 285, 870 3 and each
carries a mrror or other reflective when the photocells do not receive
equal surface 33. It will be apparent that upon anmounts of

radi ati on. Such .detecti on neans rotation of tne prades—32—the-
mrrors 33 will is deactivated when the photocells are equally reflect '
unfiltered radiation fromthe projection illum nated or receive no :
radi ati on. Swtabl e 5 bulb 10 and direct a beam of such radi gtjon
detection neans.gdf this type are shown in the 70 al ong a h
indi cated at 352 _The radiation aforenenti qrmsis;matents to Shurcliff,
Mtchell, ; ¢ eachPEAN 35 .18 OF course fmterm-ttenty—forned as_ Fual &
et al and .St auf frel’surfaoe 33. It wxunubfo rkgaggﬁter ‘tﬁi’fr ewheedthalp}ta@cengwlds Rt HN .

when Ref'erri ng magtenta thel liadesS32, YA Ingid ts. of radlatmn Such det®Rfi® Réan
mrrors 33 intenc e§t pediatied froth |ﬂeq;r “%t: ol ff‘ehot-oenﬂs ot eqdamy
aut omatic - a§§h ‘relcalt‘}%’e%e%wdofadmmnatde&&o@ %gg

system shown in Fae@a 35lis of '7“)3’3‘113“011 aforemeiy hdr& vﬁ‘ﬁ%@ﬁ off
of the optical axilight srd;teutedtﬂ@@ ﬂnaeﬁ: ﬁg},ﬁ}@fvhghaﬁ do?t §t§uffef ocus

by these nemberg (@"g%{whﬂ%tml#?ﬂ’ és flﬂcreepw the optie£) N e kh m 1P ustfrf it Ilsghtnplt-ays
or waves . s sucDRIE p e |bbdets B2 dyeps Isydtedr p‘i ,Q?H;'Z) lﬁémm 25
energy emitted frémtusd uﬁtsa{{}oltg 1c axis understood it ingiad shavpl op pbﬂ‘e ﬁ
menbers will not Beiegion; thattns 0 8§ Sindefd wf‘En jgl’rgrg“s’ze Viif | the dxghtvmyger aiaves

15 ceptible tqst gga tet;gtéo;enghbﬁgebmuaﬁt be Ipér- hass e @ﬁﬁsl@llgwedal I
of the rays emitt that during a5 I DC pmltl e péintt AYaiCo dbngu

one from point Abf aﬂdlaadslgz é: ?ﬂﬁém om pomt A’ and alldwEd

intercepts the op E&e{t"maﬂlﬂsp ;ectntmebtmeri lﬂaﬁiﬁl ens ) @nve elantponst ATI'me
light from theophgk Zh%‘?m Whe dutcrtic §§’° éPf&Plcﬁxg atuhe

L

ﬂ

optical axis and vennon ma;tgzal?:c ion pdire Ig@h&&&e Of:Hsmg am%

therefore i s capamenefy ihtaﬁtmbmgf e° s mﬁs Perfect fgus isomjmeagwlﬁystt,@qgl_
according to the Fifsents wilh-be emaln‘tﬂ h&em%n i lowing formula is satisfied: :

85 352 NPy 0 use of thig Perf ect focus is
achi eved when t hebei g)ldnven ffn?{ia’fﬂ ﬁ:@m interr upt+-gn4-af_=pr_o ection on
the |owi'ng for m;}nP%ll’rpfsrabmtthsﬁm 9 will be lncrl?lded screen 298asod | IR be expl ai ned
her ei nbel ow. e circuit witliTthe pajeaioh beld W' IviSred 62, in nmeshin

[err] “ony be ?e‘g YgCe ith theolerar ealistads og h%d L@££ ey the 9
bei ng dri‘ven fromdxaaozﬁwch]alaieep Jehon T gufisredy parency 16 from tBteensérzgﬂﬁ&m: Re
nmotor 39 will belyt PtEFtléEl a mirror or other | {3 tﬂ’é ﬁ ﬁé’ffl Cawe‘?ﬂh phachples ACdotdihig

!_'%

bulb 10 so wher & ad) dlireURd siemg 4 @BMERT | VBlaky LHE L nvention, wave snetgm ise '
ener gi zed aI o3y wut % y al‘mg Td? Btthﬂbeﬁ (ai)r‘xig GoE RS S ol t°g{2’ %ﬂ'ﬁ] s
trans- sugf@ce 42 éﬁhejl ‘f e @f waméneigtr ea@cﬁ ‘:_’LG
from the | ens ?{pm elr eﬂenuve surface on eachf & an d ke foreey ezc,t then
bulb 10 is F |‘§rett g aﬁ Vh offaguaba | piitfl paths md“des

bje cuve
i ntercepted byo awheter 0§ sk 3,51? dethj ¢ artyogwetzhﬁ:szmsxﬁsﬁ Wi di
wave energy is Ppoint A Thesse m;ua, 1?5‘“?3{@{’ dyigl d‘i r ahﬂ:ls%‘tt 2Py the lmtzdn {lge zgn};ve[ﬁg 100
directed fromi E ‘guf“@ewtﬂobet heropﬁmt BCelpi Sdhhicve focns . o FPR¥® Hemmaofndray e

Cus
energy along th %{%ﬁjﬁtm the rﬁg’ ?(L%tZQSTM| Cll{ef&ihﬁg defried aksﬂmpgﬂat 95

35 is inter ceﬁptr aloyg ﬂle@tuh% vﬂ{i T Speh | e,"tqusvelse t dfe e

energy being reffectreen af poim A’. These rays %srrrtﬁe iy ’e%%'el tgl gae@ose(dnﬁl ii;’llx‘l*grchﬂv-p<’¥i)fh
43. A the traf3KafEit T 1flerd mhieioncrBeR de e pocr, T 2 lorapd 16 has
a refleotive suméoaeaemda 3£J§hor ‘ﬂ;eéfﬂ wilhpe gef |thnt ﬂ@pdghﬁszﬁ ﬂﬁéi}ﬂfﬁ,ﬁgu@é@eperl -
side thereof50 po&d by raqﬂlﬁl% Mtion P HLTALE, h@fmlnt p@éehh@ﬂgeﬂf’ ’eﬁfe '
obj ecti \};e | ens lrectﬂe‘gl heral portion of thellldn€ b Sy, %hé,"fg

any gi vén posi tvaﬁEh beam (oF ey eracpath 56 of wave ener@ite

raygt r| ke
ear wx th 4 Bag o
t he transpar encyhe behfa qhe er sx @1 %; szl}xth% ?ilerglyerbsgllzln;g %uy £-f &?@e
~of-fo 115

point A Thesé thg 4|5|anch réﬂ&cftd% o

above formul a %@‘%:Z"th it is infpae wﬁ, l%‘:h eéfﬁ tlight figm pojpe By -
achi eve focus. pair of h;ﬁgﬁgl % aﬁbﬁ towardof AhE n@lbEfmt ‘E ?Ghanm@t
Referring to Fsagd d,% S gﬂ!}f T- reﬂect the hgeral eﬂ,a ;ﬁréﬁl} of
the lens wil PO 2 éétan@; t,ie hare [akedl$! Mbired "jj§§ heyeby eapging the |phaterell sprt@Jr&@lt,prlgo
the 105 A Sy Stenny e s \Ahm@w'ﬁ%f?ﬂe' A o) ot | ve
lens 20 was p0$h5tb&li§e§4 egn;) ol conn g -the paii of eneriii, e e 8 e 1o%gegalm Aor.
These rays of,_ teleeric mogr BO6dI5 ©3nd ,ffet}hf'pg?s &*@@m 20 nhooc atteeldnsr Qtf‘};;;"’“ate

wave ener gy %orfotufratipe dr ode diretlonior | I 4 2 ghiev docuxnizeﬂngfy,ﬁy ekt 55 as .
I ndi cat ed. Assune scattered and SONE 6 °"Fa s‘s\MnP!trtatnetor e-

that during the next use of the sli de proj ect or flected along a

path or beam 49 and inter- there is a different screen-to-projector

dis- 110 50 cepted by a peripheral portion of the lens 20. tance

e



4 1, 285, 870

4 note that the novenent of the lens 20 will cally oppositely

di sposed slots or apertures ~also shift the
positien—ef—the—reftecrive beans 61. It will be understood that whenever

- e 51', 53" returning the 'sane to a position of the mrrors 33 is
@osed on the opti cal wherein the photocells 54, 55 receive equal
' s, a correspondi ng one of the apertures 61 5 anounts of r,adl ation

t hereby deactivating the will be disposed over ‘the photocel 1§54, 55 70
detection nmeans and de-ener gi zwg;gtydpe notor so as to permt the reflect ed
wavke of beam 28. Accerdi-pg—to—the—present invention he energy,53 to

strike t Q6bikdt Sof thUlehsnZp will pmog PSS iR ohecbal anced
aut o- alsi,htgatgpeoh &hﬁmreﬁenevedtw@sheﬁ &yl 'gg;‘rﬁﬁ iéofgmﬂ!::‘%m cally as the

| ens 27,i 83’ m@gt@eaﬂ& By 8 PoRigh <2 e ot oaabsmsapeasteiﬁi p{?ow dg a 75

Tecéive
10 f OOEIISICW the photocells n thereby deactivating the ~will be dxsposed over the of f am e energy for
d&n’&vfs the apprai sal

br i gi FRYY r:gs‘af 2d de-energizink i B matord| &gas Ir
subsys semcéommg fapﬁe @esaDh | mvgtﬂe&g: rm.&p;pesllﬁte- t hat descri bed
i N Fi gappfaisal cébsysism jifra §cge 2, noat aheacstas it; p.r¢veie a I n this
condi tmmallYt‘ﬁéhel o B Z‘E)qﬁas teaen pOSdurce tﬁr‘gaweoﬁnetshe fﬁﬁ“‘?\ e 1| be
pr eV&nfo dlag,uaﬂaeldau;omumhseMn PF R %‘c‘a"{’g ﬁ@, because ‘of
the obggd: gnt b@asnéohamids tlhé"g 15 o {:?ﬁb a;tmwe bﬁvetﬂae proj ector as
illus-In ﬂisﬁ@@dﬁv@; E?%Ph E P2 pthadstif Qpd |omhctm<|fsrmegcbzpf: rated. A

- new c tiena¢h fqr O brofdbesil agnmﬁs-l Preseite df (thesm the slots 61

will § osmoned relative’ t EJI‘OQ h?elss At b, 1 fé‘ilt gld tﬁg gse the

d. A
phot oc«,=,€{a tfesen{i:ebySfﬁe sc;eeasbetné {% \E sal sﬂ%osys vﬁﬁbt efbrgyt reﬂéiited The rays of
o, E,eﬂ] yt theplimah’ e@his featureyi L] oy -

2?%55?%? :%ﬁb%smﬁama thand  prevems t‘%;r @ﬂré’éﬁg %;gﬁg éﬁmnt A Thi s

f eatUr &5 f Digs spdition W 0|1 t 1EJ’Sr Rr eyessts "floodi ng"
of the rf El@tlﬁcﬁé Iphotlbqekbrﬁ“f T mgm;’;m}l} o ’ Eraﬂfutioh(]n tﬂéﬂflutd:hl s condition
wi || | isgdiation aghan r by | RICHE 2k lsbe :ﬁﬁfc&ednsxﬁzwpmsallsnbsystem uldo i n the
phot Eg:émwa éfseih Ve RGher Aireeion Uktelyr  \WOthd me%fs%s?i;ifﬁ qus 54, 55 .
radi at |,g§}mgt s 10hie mqowmfcﬁereqtlpn 55 Pl’f’ﬁe Sl dnd Gle(}ﬁdnyprb-o the

r adi at |1e+1iocusn tltetwr%m gmage and 0.4 alfzt;tiaﬂ 5 day esetprayrdedrehnls obor energi z-
matic f Fe a'jmoiuhﬁgéﬁtﬁem serve&ﬁxatthn !ermerﬁsbtlﬁs fs. ’ﬁfjﬁ tée ot her
diregyig _ dtst akck henainy@angnt ot1° ttjﬁe I’f ° & febe 90 7
movi ng % Elﬁon2<ﬂ then“@mr‘" Jf“ RH widd theRbRkaBe 1dns 14)rHowonf usi on

bet vveendmatvéauéqm ﬁpgmg of s tﬂdf ﬁglﬂdatemgl usedagethqan'émtw(‘}cr e- in the
appr ai sil %}3 gg A ﬂ;,_%,f}a‘ iaaaisruupr @ocusmg appraigph

c Stb

subsysgt eatmg the transpdr@cits @%) ﬂ@}' il ombﬁhﬁfo oﬁlﬂlr)s i()f3 belfc¥e ﬂa;-

Fi 9. 8 insdrid® i thit @EPICF#VE ge'@rn'EIl?"tF lﬁl st eeessotinat withéiewave ener gy
used fopr prrpjog il of sprseS IR AL §aner Qéneauon‘hajplg!ttaﬂleé"rr iitrt!q‘*‘tiis""c‘{fnstant ti on
of the ‘f O Cfciddb g pipped @witien erwveaﬂnch O ot ﬁfthg?ﬂﬁot@%ost i on of

t he t@a qsrcy‘hxig;)usdauséthsraw Fﬁﬂe nte (i afe e,eda{ é,Sﬁ\BCﬁarﬂ:r the filter
due to [emkihe mgrrerr sI fe usé\Saf appedpeiae Ateel Oler keck-he condensi ng
| ens 14 rathqs\than P°mtt‘:’ eﬁﬂé@\&a gog,tt o%@f&la@‘gﬁgc@qﬂw& lqﬂgﬁtél ing ever,
the |i gHPHETRG s 00l dn cidkieg awbO! (02 be br°“gb6ﬁ2°b;§ff|§§ermeﬁ of Lchifingf i1h0M

t T NS PAIBARS boGiers R@btseeﬂecft ﬁtﬁé&s:é‘ g chtiodédpatntitd nfra- 35
to heat i Bigstdking th?a a‘i‘ee C i‘l °§rn Neshuatie.  r ed content si.nce the mirrors 33
i nter cerﬁ” Iﬁg‘tt‘t‘x‘m the ga&grsse cteby tt<he m@ue@tnpohs for "{ E]ﬂd ing kight
from t he gl nxiahs 40 cmg@r g oedn eofl1gour se
cause s@nme zsom shlftm?%téeﬁ (t°rWé t AR aow apaede siutch of he

focus comdsnaens) SPEE 1 fel aEhﬁ:auonL anlsaslﬂsmallweldeFG‘q‘é)é’ethf s 54, 55 may

be of  Asam eiigl thel pvsmpu) tbelntnegtﬁ “which-are
sensi t i V%adpl’ﬂ M8 4ol % m@maleehe Phowus p&% wo rglﬁ’;s“ O 56 a;ﬁﬂngElmhe rays
refl egsedd, snewithy md ﬁ,xe&ihxriohaocﬁdamhmy fifpEthe from
the mirrcerehsdeds ﬂéﬁ,s ﬁgicyltm Bopﬁmldxts anh #me cratheroradighoBt jn this

manner ~ Wil be @ a% ce aﬂeﬁlﬂdrrdireo&w,t Hito & LaXRwnPY the use
of approﬁf&%@'%ﬂwwﬁ ?‘E‘% {ﬂﬁm m%’ﬁf'd%ﬁﬁé’hedgénrwn 22 at

poi nt @@tk gire phifiasell é’t/él?effé} ﬁfﬁ&% f“& (md lamansal subsysnemataNer t han
cing

poi nt A lshe c;a §’§°s§§;d‘“ aigevbt bn ve thy, ghige e of |
-~ ul travi ol cus condi ti ont | ‘i%ly A j; ‘:13 a&pla t |ight,
for exanp Retutﬁﬁgi tonBign 3—3 4 th mov tdﬁl Biglectivee 180 her si de
of t he6dn aamiey adsk%é‘a‘ﬁﬂgs’c%ﬁ%%fd lf‘ﬂr‘t he laf or evrvrlent i oned pat ent to Wil
‘result in the photocell 54 receiving nore Shurcliff. : radi ati on

t han the photocell 55 thereby to At this tinme it should be nentioned
that actlvate the det ecti on neans and energ| ze _the the source of

...... o o o o e~ s ~N~ o ~ N



| enses to achieve manual and "sem automatic" ing systemwould be the sane
as expl ained focpsing as explained in Background of the above. Fig. 11

shows a nodification simlar | nvention, supra. Therefore, the
present in- to Fig. 10 but with the mrror 45 ™" Tnclined NEa
vention nakes advantageous use of the nobv- opposite to that shown in Fig.
10. It is 5 ably nounted objective |ens. However, the@arent
that this“di.fference in i'nclination 70 present [ ion
woul d encogpass an af the nmirror wil 128370 hange t he operati O 5

arrangenent V\’hefeﬁshsntota&% olel=Te1oNN &:S&l&nd 2 of & he 3

stati onary and %ﬁ@iﬁ@laﬂe;éilaﬁ rinlB(glﬂise tinarb?lﬁt}lﬁer %ﬁzysﬁg #Xﬁ(%ﬁviﬁﬁﬁfaﬂcﬁmﬁmhiz

t he enbodi ment Invention, supra Thefbﬁreolthespreseterm-ZZtol Eg.rm\lﬂdwtﬂﬂtha@)hirﬁvﬁ" fclihed Ng
shown t herei dg%‘f%r?md ﬁieg%@g%‘# rbthe b@?ﬂosﬂe to thaPEﬁshQ? am Fig. 010r dbas ance
t he appr ai sal Ie) 2) f‘j:@ yA

As it i's well kaugeménd ot ol K itjdce les et ﬁ@&l,tste.ﬁuvgusmpg{a??e txi‘niyié\?«3&7‘5°rfenergy
i s defined by stationary and Wherelalclltheoﬂle grhispheengyr 0] Refewding , toi Figi SI2j i afbddadhe t 0 A

system of 13 48 TR SARY S phe s thom G it g ef:téﬂ%%m;ﬁf gev

16 to achi eve f.@sﬂﬂSé el kﬁUw‘hrtQ se skilled in the conti is pe

i nconpatible . art\/\aﬁ/dtder;ea;g;brsprt isaddipeikcticaln tof I £ Fs@mS lépq(n@ﬁgemlm,s and s eﬁ th
automatic sli dén‘tthric}jn ss’chnlmacéle‘prf@pusmgi |lginmssource such as a small bulb

. as su
65, is 80 15I with a E?[h;mauc ﬁ%@ gl%%fs fn xgzme ro- e}%Mource, such “a g@(agoncigqm dhs%grate AP

focused by a ocused by a lens 65’ %@E{j :
focusing wt hounove:htoachtezle |f(y:usmgfw1ﬁom11ﬁateﬂ§.ﬂy660f a Ihlirtor §6QT8is VAR g;i B rehid gect ed

affecting tran Eﬁtflpfm nsp pp°ff throngh hiu ch thﬂt%ldt he aslalmbmt Bﬁotft ﬂtg ofticploi nt A
on the optica@) Hovement of the hmeips Ny s‘lﬁgfﬁ Aentiggey. domer el .
axis 15 (when tdagevey Sdc@i Snd Nto e*’!‘r’; ) R MEperenny fs"enfE 1%753/ WP e
screen (or pI’OJaEMIEﬂi )ub’smmofoulﬂmesmpmnealéﬁer waﬁiﬂtmt&,dth gtt{,q,gs- 85

achi eve . focusi9 §° ocar mgPto L9 reEaI ang %5 gﬂe tlonsatrnyfntéébmche

mrror 67 't OZﬁ sent invention just d Qé-mr ?&yﬁ e 1 reﬂ BH ?C@ L?'omor
spherical m rr Qionsodt, thé Iaﬁedn&t fefy 2 O rhiflor 69 onto a mtrror 708? F: a sOns.
fl ect this radittéfionthscon mom pagt oforave hwergssc rfleas the wave energy to the A@Iaos‘dil 61y to

t he embdodi rrent u‘igglgt %t f8t°° dgfepfée*nt h‘l‘ Efénae! @cthdor om
25  sent i NVaNtpe@iherhl ﬁ,qlob]gﬁ " °r eq tem e f§ PP‘é?‘I eggt ed
by anot-her sphes desind thlsgﬁntmuous path of ‘wave Eﬂefyys O‘i‘het Elglt |l

enpl oyed m rrG“FﬂGQPRJ‘ﬂ abs SYPFPInror 70. This vnmqusmmorsgmayallbemounted fornto@e-defl ne

t he conti nuous aliepnptive; amepts i ypisom with, Wetlhe 2t her
si de of 35 120’ assoc1 wi;?l tlvlf E%gé]%cnve%nbs %&Eﬁ&t mrg ﬁ% unte Q?«%Eml&or or

66 where the wdhe leesaez(lj,yZOB,SZOb Imyt be of the same that i tefotal (ibslnﬂ %6 BOko ted

to the use of f‘icﬁlfl bqu formed nvitheaforah gointhed bnso20" A rack 25730
peri pher al porﬁ sﬁiﬁeg;f e{rgf’l Insﬁgﬁﬂe%‘élvﬁ“é &ffamS@rk f# ithe

U

systemis i nof GkﬁMSZOa, b would have to be mouh@d of itdier ‘ﬁue;ﬁfﬁmgﬁﬁ }‘9 ﬂf Yéave

ener gy The [moginentsigumisen G6h tllehcia;elcmsletﬁS reversible electric motor 28’. lrhl& & is

apprai sal subsydj @nyps to_rebalance the appraisal g ﬁgﬁ | by @r syitablep teaﬂwln dnantm?unt ed
ystei upon ement of the lens T

for nove- establishing foc&g loehe %: ﬁfstﬁ i ? in

uni son wi t h 4hewsbjdac tin \send Gﬁﬁlg nts the sub- photo-el ﬁrgg;vent dmg _

an obj ective | éxiss 209 and 29" might moty e| fatmeed a8 r andvemydikg to?ﬂns éhibediment, it may P2 20’

associ ated wit i %f%%:&g f°°al Sesirpble. 9 Ifl(’)rﬁ‘ll%r@r’gffﬁsi filg® 7irte
aﬁeen AT

mount ed such 110 rangement, the subl sudlZ@,,e Yi ‘b’g sane
that tpeir f38caiovepel e ta@het abjectiye lips ot Chis by the observer inb GROtR eBd

consi dered as TespecEvef | le Wtetlﬂwes ¢feths pm&ﬂarAranspmknciS
froma single E{gﬁ ?%1%‘3;1 ?gm ‘{f Sorivgh denyimay b 8
ve

f r amewpr k. and nlq:ratsal subsystem reno Iaucﬁlﬁﬁéil S BN o

meshi \Iflvg eng#§endiia- S*I\IIFJIOYWS a Qsmcatibﬁ wheteinethe silicon phéid dlded’IS@SthQQﬁgea X\DMd
have to be moufif’&d fhgf d‘SR" Belingrign gpn eﬂft Fick diodesr hading @ qteiloresgose tile 105
movement in unggEn vy egagﬂﬂ e by elS‘L%‘mél ectric nptor 28 .
Thi s not or | S the mirror 45' dtsptﬁﬂ asSsHowaSin (g, rgeb&kuadn r 75165 @Q;‘{g’ u%%fo Eﬁn of
activat ed byf0at ; fop eof (floet ewenfosmsrwm i(&;sxble light spot on the sBigéht 22M thd RO N125
novenent of th¥ FIE% strj Bﬁ% mﬁﬁca%on f naorénnf:ti rmthtﬂlalafore-
anplifier wherein the n8&b 3 ﬁegéﬁ Pld a.n;y
receiving i Quthelqbiegwnalensom aﬁdcﬂm st 22. jectlon

ar r angenent S t fgAi%s ({5 operting: of thy ematie fogusyi bl 654in - tl!§5&ppratsal subsystem Thls 13010

| enses 20a and 20b m ght not be for.ned as According to this enbodinent,
It may be : I ndi cated but m ght be of a different focal

desirable to provide an infrared filter 75 to I ength than t he
objective lens 20". In such prevent the formation of ~a visible |ight spot

an arrangenent, the sublenses mould have ‘to - on the screen 22", which ‘spot

o, . o b



result is achieved since the beamstriking the jective lens 20''' and the

| ens el enents 92, photo diodes is rich in infrared energy and 93 are
novably nounted on suitable frane- since these diodes, are sensitive

TprimarTty to work 96, tfhe farter beling nounted or nove- such wave
energ nfusi on between the nent in either direction by a small servo- 5
| i ght res.can also be elimnated by chop- notor as expl ai ned above I n

connectionwith 70 ping the Ié%ht fromthe source 65 and by in- - the.
ot heré enbodi rrents of this invent #3870 cluding a high-pass filtfrzin the

“det &ction nt that d| it 73 3 t hereby
to mke Itf.ttél m éﬁi‘ﬁéﬂ ol Bl 307 R oo b T3 LT
sensi ti Wfied thede 11y to - work 96, the ladtelr rbgng)mmnheemramm%nt of t He
trans parsmhcyvavtorcnergyl Confth@ml btt\m,n am@(hrtl:s ti?*ﬂ!}l di'lffwah byt sl el A
resul ® Il sourcemg and}i% m- Egother emb aé( Q@fﬁm h‘g creat ed by
poppi ng & d dm 1gh§lrss é% er gy wilinod Oth! a—dlsplacennhlasprrent of *t he
t r anspar@agy 73l hereby t(b)haket ﬂlarlatefs tmbfe Othe screen mrmherm'mtmmis vteh@s bokeen 22' in
- either dsr:ns:eloﬂoolm chopped’ﬁ&lnt ci, rcw t forlﬂ$ s grok 4 he
cont i ’rﬁnog.:é‘s e mob forRg i1 Me Eﬁr}? y\f} ﬂ_(egnﬁ"j n"response
to dis- rf r@ctﬁﬁgsttr ref | ect ed wave = pl acenent of
the r ef Ixﬁﬁte:ﬁdtwahacmmgmeMrmhamnBO The cewar@y egweqwlﬂteymm the detectors

55 the :@ugustlpearqyi’gl@ ren 96 m respeRy é‘}tﬁ gner gi ze
e ik e by s R e it o Gk w8 Sheing
t he frang koezlir ) em&&pfzgpﬂieﬁﬁye e tfatding mt&nxm ssmmmma;ns to the

fr amewor doving thedfrimewbikof2 i checappmptiates hsuaablleottl:ﬂmsmﬂloe @mms tt<r ta fWOﬂQG this
not or sdl!GFt@tEtt?F LA ‘Q% é‘%‘tdé n % 2;!&@;8;;&‘1@ Js fcsotn tjé copnested i egl beam
equal &mgg?s:‘t)ng d.tée a-[5% i 8 Qfidin | 161 ofl ans8O

respect t ((RE briodintert of i 12 former 102 tl&cpm&yt\hedmdmtdary wi ndi ng
101 of aalttrfazlriselements deﬁnﬁad@rawrﬂ ISUb-t h;demom of f or mer 102,

% gﬂﬁé gﬁ gppr ai sal

t he p ‘WEII‘ GBW dgh the o ff& ﬁé&?&cg
sub- Iﬁgmlglever ﬁaﬁg ramiﬁ-)m @pgﬂﬂtl dihtif)Tfrom a réudifeek am cdﬁDve i n uni son

with t hecoeiaj RCihbove® to tadfh&va‘ aﬁusﬂi@taﬁdl nBZnec@tbm prg| sidgf of ttheoseQ@Rry s'mQ@g | ens.

'h

However , rebahanee ths apiygisal syb nent. ‘adfl @dfe %‘Eem "“tgg LIS d‘g?' %r cuit ¢
ser v Pl e S et s ol i3 Joperating
pot ent’| a im g@q digtehd inl Qide cfofdls light R&pdh i&aidﬁﬁbrt moduzhio®ve focusing
and to igﬁ&hlﬁch;ﬂgxa%ﬂm §iudt:e(fianginmcmd!ee arg emaﬂe : j?% PN tt Ié%ﬁhce the «
appr ai saimps y mounted be : laesi stor 104a,
A furtpe Eﬁ@gﬁ Pt sxb@dr“'%ﬂﬁ 08 i no@.ﬂ? a°5 o eptioal is
filtereds cttvheap resSda,O\w forfeditkrein] 3 2 b nglshaahgcootrmngrefuarpovthnch shunt
capaci tomhm&pmsappltmmmcm wisth thee thrggh which | hghts in slide
proj ect OF@e]il i g" % m Sgﬁfn @mﬂ e on sﬁ:@%‘e emm;eé er al ! y

desi gflﬁt 5 f?ch rtfght @RecRl tHeOWRkibted NGV & - Pokhdcte@f thdN at 108NSi stors

06, pismaemters771&vmg)gatmightyedgownt ee;llsdoetm&abnkttmohe (1113 ed;nofetht:ed in the

wel | knohtfeIdeel'll' med Wafe[s %gssma dp fnd rﬁhg\é% ci
8& heeo &

anpl i fi ePeyl 8?5‘8@ I 0 "%E 1k&ro&@35p&1e82 The
pl at 68457§r’fer ttgeéea t@odalsa of) @ kmiikro emmr oels%nne&eds cﬁblda lo

respecti ‘dﬂi anaefotuhe esns@BEncy8s T granmint t letrelifa t° i forminahy a
t ranspar Xis thmeﬁte&?g‘l;‘?uf? g;vafft?s }E% it e :i%c{é he through
whi ch | | e B Qereen ,.1;[&£ clistaCils @med Chopper,

di rectsg %Brsl{o £11626) blednt t92 a$b‘i1e$df0l‘ne e mdmmahmbrnf this poweheyppled15i ght from
t he .proj etetwaoﬂedaugv lefldc@ed frogusmthsscieen ise r’threﬂgb |cergpitor TiReo etfis t8f%€r of 40 to

amrror ?j% °C‘1§Et ?Pf‘tﬁ %@; ;‘?l"bﬂ‘f nﬁ‘%"rdl EE% ﬁiﬁo%p‘ﬁltﬁg %gﬁl% i's

.q

connect ed o3, mpeatlatﬁnpl faidlyigerdto B lalricghtiIBdge or
resistagr &h onent Izm"piraodenmlde alie stnhd; of whldhl’ls fc@mw ehroﬁEhancmpped wave
ener gy paigsdengts gooyd 041’@4 Hs“tbf‘t Gﬂ P gsrts‘delfsf beyond t he
strai ght %y @etnsgifcte ﬂ- o7 ghg, preondety, ad field effect
mrror 8%‘1‘, &sm&iﬂeas BihSs @ | S mv®eraﬁdhamshe8diraﬁt ﬁ folldw3e sour ce

el ect rmd@leai-lc i ﬁ otosDarErfgtoectI’é%ts;so c?;i?nﬂ% t?fa:ghe projectorrip outorf ¥ FET
110 is co 1. By tety e anspar ency

It 1mpin t

12 TR "5% B L I e, B e on

opt em 1S 1N toibdul Gallt rbe Sid pg Ingn -daﬁducmgdsth t he

r ect i foser A@&dmg to mnscu@odxﬁem;e thef olt-héhﬂﬁ\/@lsen@iﬂgys thefﬂﬁé'cll@dmf‘rborrﬂ” and
capacitor 105. The drain el ectrode is the transparency is focused onto

the screen connected through a drain resistor 111 to the 50 (not shown)
by a lens elenment 92. Some of negative term nal 105b of this power supply
115 t he wave energy reflected fromsuch screen is and through a
capacrtor 112 to the gate t hen focused onto the other S|de of t he

- NN A P\ N L, o ~ ~



in a steady state; therefore, the SCR 100 notor noves the framework 96 in
a direction wll be turned off. During this condition, the such that
t he beam of wave enerqgy reflected notor 28" will tend to rotate in one

conduction of the rectifier 113 on |light receiving area of the
photo-transistor 5 the half cycles of the applied alternating

t endi ng to fXood the sane with light; current- and at a speed
det erm ned —&y,{:—t-he—-t-m—s—d-p-r-ecl_l_gn_aav hi’%s $7%%ed the rever se. adj ust ed

val ue of the rasistaby bdeé; dhese, tdhe scli 108Ct hdd - mdvls th@frénebv&ktgh% digh&6dai ON
which will wilh bo rurned oﬁnEu:g:gzmd candlitib it Cbu¢heriti thd beaint of tvlid énergh fréfle@edt he

system  into .a B l;%? ﬂ"é £tasf in one dlfﬂF@P“nﬂVeth@ helnfnr aﬁev\msma@@ tswedl thehat

the the SCRj 1 %‘ﬁﬁz %ﬁfﬁéfthe sgme” wi ﬁgy 70

refl ECtEd f romcmtréne andJQE i spE €d Mﬁlﬁéﬁ & Gdrmbdd ¢heS rev
mrror 90 is ddjutsictaivd of thewesistir flie Whexy Itlte dhecmdmtl]fmiis &Mdle dhetont @MESwll0O O

out of focus i rrotor is gnergized, fnhis fé&'c‘;llbf“f %u Othéocuaeﬁesouﬁtﬂqer
direction, Waenemp R E cf:d o n‘itrich‘t‘dﬁ Tﬁ focus 5
direction, the mml-l l90 CRMeEeE GEWARILI Ghel ﬂ@htt onﬂﬁdoa dﬁkh t0 g0 ou 07

92, 93 carried rtﬂylvmmelrdarefnﬂmmdidlﬂee i Ad [oei uhe atbardiitedtion whéredpoic tf . Sanl(mt her
words, 15 96 nse ?ﬁp\f ma"hgl‘?‘%gtf‘;r%?’i" gl L;Gmﬁ?qc?}gmnd}l ing 19 estebdishdithei on
the phot o- t I B9 mde | as 1o b S i) oF Botss.ahibr i% g no
will the dark thngstein o fodis bR I seddidggwil btliHﬂ oes not G&dblweCligh ﬁ‘mﬁ) eS

| i ght inpingin alafpdn piieed lightcinipinging ulequ ths}r |recel§ert ne drmsothe 24dtor SA8T gitightly

sem _-cenductor “Ct nﬁﬂetﬁ %’;;‘l"’l’fag h?&wm fﬁ‘é’?F@é‘Emf Pon
condi t I on Whgy Quth 11 cause Hr Of 10t %tm
100 wi || corrrrenhreughahdmphm 1490 m@ slgnurmlvvl hEchC

direction by the mrror 90 is displaced toward the due to the
@I e

Q

e QD h&b@ﬁm@goﬂ%e c1;,‘1‘%T 110

establish the beﬁﬁ[m uFamntsrﬁm ofj rytani@5be turned lon euybf ehiz “Capati t or
tion
&

109. This sign Ig‘ ﬁ%’e ot o e ot on, thebe
plie %R me8 iBﬁrftm?eécu&g..mﬂgfg % 1a~°9o' t
to

arrpl i fied byast RE
"hunts ". hlaltsmnk&@e orhw] te e:capaqsurs@rrapm;? in Wiledt o%ﬂao{v tHet her
out - of - f ocus C(S]g}jﬁ:gﬁ‘t%gft}g E‘{*}:f%;' ":{1} gﬂn@? ; GV\U%C'EYFOG;TrdB amkadrBCR:ecfthrm" i jete -
cycles ™ phototr, a lied
al t ernating murarfaﬂgrelde@amsﬂ te l?;n Szglon tﬂse cji%ggj R " mﬂr i, °‘i“?1§°n 0GQs
will 90 pol abec ﬂmawporm:aee @h thehtontrolt heFige tSA fshoﬁrﬁ tﬂe131rcuﬁuihsme reagdi dl y
in effect to o@?f“ﬁi ls relativelp dage dug tot [slitioppof Gﬂmlﬂsmvxﬁot Iesttbéshelaequs zed in

rectifier 113 gids %Tsfzkve i?ﬁ* 2 et th"u&‘,‘,‘ %‘9 esxstorqfff igfon

until a condist IripﬁdlyOfiue ot hliefnad KaECciyl:lé) Rondtic-€ . ]liste'ﬁ *I‘HEI con- 100
equi librium i gon ehelhe‘ipwﬂ%mdeeﬁiﬁeleslﬁa@m siition mf\bquihbmhm mﬁﬂlhe letpldssedima - Or

. _ t p
i n-focus condi tlt!}trmh]iﬁ?e omt W] af@erﬁ%%ﬁ% et on. E,xF,—&éE
reached. projected image is achieved, This rapid back 95 B Se the response

time of the @Omhd @drth movement of Sthe pEdjuotes ldnf)€ whbrkie P, t repriberdt) Gedu@idy of the foi-I CUI t
for the SCR i s tecamauit wbjwhiclf mevemeby is Vtelw smell,t ivard lolf pdes |ahd m lrapfaemfs dfequency

est abl i shi ng f(ﬂf e ti‘;’g‘eff m?y rcmt (-t 19 ﬂ§ %‘3 - 1D n 1%e
enbodi nent “shown & gOr14,0b|er@Sﬁ§ ftomatic fi us %d rec (L mrefex%‘

oscillate %t @dnemltwhmh to thhebsmlapﬂa alme i smmot&rlzit"lls e inltBie due
to alternate hm‘l‘;‘; will segmingl bSU@ qmatThE[cmdmn ik sheabjdaler |
This con- 100 observ agqhe éﬂ“s

X SUEIHR). Ayt job el
equi | bri um mage bey So@ H frmor Sfbﬁﬁ'n qxg ’|19Qhe ﬁng nbenftiﬁ:zmﬁd
forth , t H0ou tomsa olomhewhent ehefbem folmg@dxog th hbe present invention, the
E[err] XF[err] = P?& E{ TpOCE 10 F erg;sofg #pprpisel subfystem is zgpi ﬂ

back 40 and f gedd .‘Vﬁgheotﬁm‘ihb‘”én ?E% ‘gmpﬁnge fo) passing
represents fredheriegedod répdsent the el &lam&bﬁﬁtm f waveVEI'Y
smal | war cF5ha‘F gy glieégo %11?%1&0 @8’f pn ﬂeplalés?nwg r&ﬁeetembmdry tra?sparemy isheucher med
a "hunti ng" f » gicegntage of wave energy re-

Tos " TPon, e W f°’%m ol Cﬁtl:‘ffded e o T pepes il e
condition wher g;ergyt #Whed to ItlT& Ebtgn ofl 4the alaNerggépff’ astibjeat) imafidt d)fé’thé Gfadsparerey

nmodul e 95 i £n Guctig b rgmecufgm dBefepont 48 pastihi berendl swhdkcly the tel

obser ver appear%?’%hm%m&aﬂﬁ i 5 ef“l?? BEFH eEﬁfﬁYv‘ﬁ VR e ??P{a SP‘E‘SOS F‘s’é 125

I nst ant aneous te-ﬂ!k&oﬂﬁﬁ th Yhobbr| ”%&mdﬂg:ht\ﬁ D &erist ﬁlﬁi g

wherein the d{go &y lthe embodimeitnefaFige d3 ishowpefof e ervef e:evgﬁ ak Ithel &ﬁxs@yﬁsj & @ 95
a

i's recei vi nd?aPeBlseSt o rillysttion s directien pf Ght a radyction of siganb eweagth awhich hell be

oscillations of the notor will is shown in Fig. 15C resulting in
ener gi zi ng be very slight and very rapid. of the notor
28" in the forward direction. 50 The operation of the circuit may be -
better According to the present invention, the under st ood by

reference to F| gs. 15A 15B ~wave energy of t he appra| sal sgbsystem is re-

A ™~ T 1



8 1, 285, 870 a factor in
determ ni ng the maxi num spaci ng wave energy is reflected along the path
143 ‘between the screen and the projector. Under and is focused al ong

—another path 144 by a sone conditions of use of the present inven-
_lens elenep 5. The wave energy striking - tion, e.g. when the screen
1's spaced (& ‘- the mrror 122 is reflected along a path-146 5 stanti.al

di stance f om t he projector, the S|g for striking a photoel ectric menber
148,_8370  pal or beam of vave W&y striking the de- which | er my
e e SRHEPR el OQadRALSy EVaeRE D;gﬁ ggeenough to 95
ref erredba&aa \éGreen @t w&uﬁ%@gﬁﬁ Sard is focg:ysa&'@llohgaiir@m dfgﬂtl@ra It will be

appr eci asomel coddabns ausd ofothe aredaett @mm ohnscclmt 1455 ﬁ‘dmwavenmbig!)@thkmg t he
di st argceu%‘ete fleptrd 2lovih g’ﬁﬂh?‘ $cuit

act uat’esg g of g m iy g ?gpm téﬁ;% écsmmfm?ﬁ i it dnatd Mersi ble

ser vonot fa&mnlmans TR 6P BE irdnd Enélighte  F9H referred (fd'lai’oﬁ&mhé Irt&fnb@SMS)fis 4 he
t ranspar @nvgfat;c tettere Ttewill be lapprecipted ttat sparbb R detectivn neinewt elth!) ahblpk opri ate

m n| n thfthe; prajetr a9d | the, - form U&'frarre 152,
o T T e R G
rreans (nﬁhunghﬁw&} gtB rof rtmmﬁmoﬁbaung hiikhgbaﬁll aa aVihime 1152 I’tmt\/]a Seth®r

st rengt hélnldﬁg:tlsmmqans sFlgcﬁﬁrﬁyom t(hot skpwa) foptecipjocah 15  si gnal
(nerety [EERTE TS “@% R s 2 TS
frame "~ 8Hoved a s&ﬁé& ﬁliﬁnthed’ abdzfes tﬁ@f&s 61106, 145 Ahd 1R e lens

. el ement s;eataﬁ 145 and al so j ect arhe projector objective lens (not shown). Of

. the proj ectase ¢ Yefmw 8Ysh , theylens elements\ 26 ef rom a
~ sour cgyof &y 13 ﬁﬂé}?ﬁ“@%ﬁaﬁd e.g.,
can i ncanﬁiﬁﬁ,ge mah@d @;ﬁlﬂﬁed d 128 m{aﬁrlh rt i ons of

t he pro- thememralﬁaﬁsraﬁzéi;ermﬂqmed GEEedntroandn'@e Sletglationp fmeans mévmungrthe)bj ective

 lens as fema bewarencyl gat the :wmkea 136 gre mr;g;d %# e arr anged
. A d
such tzbaf‘ii"tsys Erﬁ°¥“ﬁ‘§r e D i g 8f SR Ry 127 o Myg-23 of
- wave eneégigy ek trd@fakncy dafines £1Ndpekdtien dettecmoﬁﬁudr&:anﬁgls gamdi Ng t he-
from wi | peamt 12§ R@Ch he,foqmérbss pdme plement 6Tt Wﬂl '!e gpperent rthatlif the X@8sparensy ar r anged

such tha 6;"@%‘3 dire ng.ojb §fe§ "iﬁ?{f@ ﬁ:ﬁh@@ beans *of
vave apep atV\lh SeAZ c%vdtiﬂn Ol memtep 5 Of t he
wave rrathau:au;mdopumlems iflmeﬁr theddtat i @‘msm mimurm ré3d) in acruaifeerogy refl ected
by the tE‘ﬁﬁS’ﬁ‘lﬂﬁ@ﬁ’cV‘ lyfmayated mirres $afl1edﬁ°t‘af13t* H@ _Gitingothamiiporf B8 s ng system
beam 125 HECH bR FHPOst) 818 Sf o ARPEPTi gl'ﬁﬁr R Demapan, éﬁ‘t that if

t he trgansmiseﬂw,r may be261ta8 OméuSitedliis €a272d towar the screen 23 0016’

buckl es ey paps:. iIm tiei ¢ohbedimelitrsbotni fon, tThes, the sawmatiovioeding npstay olbeam 127. The
beam 127P““B‘l§%gn?f ;111 E{“:hﬁe 112’? ‘W Ing Ql;éwdbﬁl?eﬁa& Bhs BEPme\ IR St r i ke t he
screen afiyRet gt ] ! LA o U BB he rmenber
95 4ot Brcuapy Btie of Qéar@ereﬂﬂ BBJ Tﬁh!d ﬁethf aaaﬂmiiﬁxmxé e dificatian of Fig. 36, thd Njo8 i-n turn
wil |l resoksh with acﬁmamebnf tefth On | wewné atfegted frbm athé }ﬁlnmmm ed mrror
129 {helipeeh by Fo ity S o, S bt v

t :
surf aces 133nmp§éa§i%ﬁvei 935&ve Dr Qo izl G rlsefemcea ffo BRkiLRi n the
t her ecb. motor 134. This motor is actuated by a suit- to activate thd eleéizic Ixﬁeniba'- li4greqo rel ation

with thea almee@ mrcunhﬁhgwmnbyrm lmglg etvwaYet whehmm&s the merpRy
%&fmm s@gp“gﬁ? %gt omatic -

100 :
) be 6] . .
f ocusi ngmpyd 'egl?fned abov@un{aoseeﬁ 1(2 sbb@iafﬂiro{%n'l‘het en' s ke Qeakdst8 1S Fi Q.
16 wi |50 tmergy mkihgzorearde oMﬂmeror aseﬂecnve wmembet mrthdg%ﬂaofdece:ﬁn%@ 115he | gtter

being ro lls “‘QCFFE? g\‘f 1L y 148h ly mounted
and bei n§yctHIhTEE GFH" ggﬂ%yecfe thad aﬁ';e‘%“ ,‘ﬁ not ed that
40 ‘ar cuatwave CéneR$ ﬁ&mgﬁarsoﬁxeeetﬂzo 1;80 be >

P&k frb eﬂxﬁl profeGiePa
modi f i55afdceed bf aHemy 132 dtd!rected1(050ne dlsmmmouﬂwrdudngrﬂle sengtlesofoIZOt eeth on
a rack et ger{g;( 406 Hhis rae) eperagip @aﬁhg Fhbclow that regred fgch rack

having aBRf M@l ot bies tel m
~in nmeshi tge eﬂg&gﬂ;aieditopwsitéﬁtha fap:b rwhim

) lt t. t he phot o-
Pﬁﬁ ﬁﬁ,ﬁ maides elfﬁg%uum%ﬁeﬁesagn?‘)é%&ﬁnd does not

serve &sis Stmcklli’Bthe fﬁhmsu sl e p ﬂtwle Pmclooor the h25si gnal

-whi ch |s;1 iy el ‘P’?}%jld %ﬁ‘ %k Ha;l%'f‘ ﬁfg{‘% BsPE actuated by
a suit- s&ainezzt" at PETRE O 1 is6recT 4B Aok el the prés & detection
circuit slhomcdb & S wheacke syblam isacin e withier hwhekii kes ide baenber :
135, <¥c Iﬁ°°usc¢sr1&'!ﬂf!te‘i ﬁcm&oﬁ5n§°mep¢fof!v®ela€¥ﬁ’?di th£418mis <of fepvement plothe e180f r om t he
transparency, but menber 136 which may be the sanme as the is reflected
only from the screen 22''' and nodul € 95 expl ai ned above. The beam

127 the several mrrors. The screen is the weakest 50 of wave energy
striking one side of the mirror reflective nenber in the path of wave
ener gy 115 128 S reflected as a beam 138 for str|k| ng fromthe

- D T Y A I 4 '



1, 285, 870 9 obj ective |l ens 20

or projector-gate, as the 7. The automatic focusing systemaccord- 65°
case may bé-and wherein the wave energy ing to claim4 wherein said -\ .

el ements conpri se reflected by the screen provides a signal of a@_r' A
of spherical. mrrors having their focal ~ sufficient strength to ac ate
the detection ¢points coincident with the figegs7opoi nt of said 5 neans. The9
system accor drfig—to The presem ODJ e0t | VE T Eens. fmvention W i1

mai ntain the trancbipaire y20 or gproj¢ géhﬁtlo aﬁa@@n@f: femgn wawq-. 65

70 i mge in sEHETY sﬂ;ﬂ&Eg %%V\g& ?gfﬁ
POSi tioning a tr aBRALE Hedgth to &@Wﬂﬂt&fo@ah oike G¥138id -

on an optical aXi snegsf Thaes#s oy asqordiig) Q(Ihﬂ pment 0 verlcnses in either :
di recti onfand not \2&"?%'9‘1 prpffhe E’Beha“ng 70
120l moveron sl RPN BT U ag"é?;?%ﬁ%ﬁ?

device, a scr (paencﬁﬁ ipr @fh@C Hipdction [ ARl RGWRARNT leds M@ HBly EiduntddyBebv relemem
automati cal |y flfcstspding QOYemansor dl’?lﬁacmn:ngeﬂntthmaanﬂggl(f Fm%srfgfagxe dewg{e;gs; -
rebal ancing of th I
subsyst em ?egardl %utotggicﬁ %lhes rgag?nwhteg{ gﬂ @ on muscreen co p%?s
objective lens, t memmrlampytran@w@ptp@o‘ec&r or ( dde&iaﬁtmeaﬁ ﬂé@&fsﬁe to the dis-
responsive to t e sqipes is moyed ty establish docwpved t o eﬂ!ca!mnFS’Iﬁ musergy emanating from

pl acenent of wave eggmgywa &AM 7¢..Lrom sm@s‘;‘gﬁ; . — A 80
sai d source, 1. An automatic focusing system for &3 Oassociated withisald ¥hjedsitve

(c) neans i ncl ud| ebmmmcce(:tthen an mdntthenwahjfoodivacumgshdmm gy
system for a tf‘éfdP c‘! Yo from spid sgyreg 49 gaid detectio ORs
device of the t pq?m ele %ﬁ“ﬁﬂe % m >
ener gy el enmenfrenioy fr&ﬁ&h& Herik n@m@uﬁiﬂ’g&-ﬂs par emeﬁqo andiih p w:&ab&gmﬂéc&&

to said detecti on i@ sougre oA a@(hn tical axi sfrmfsmecreda sueln th;bjdeplaqemsltlténs
C n screen,
paths whi ch ar r %,Fé }'%?te ered{gt of R exige%tge?'ntgn%c ged ﬁ%’iﬂn e op ca#qgsg

el enment and a s andlsl energy with
renote fromthe devcc}:ﬂlpanﬁ:do&‘pchte&in guch-wave energ}al’ﬁt‘lﬁgt lﬂnadldl detgodiont mbaps |the3ebbeuong

reflected activate the latter; #nFlom creen
such-ha o o ac SRRESRNE S o P Gl e S g B ol

the screen, t he olgh,e&g, eﬁm ¢ raHlaGed Zmecte nsb, I BRNfoP mmge
energy enanating fpar ardc;c;eemsudmtaaudx@dhcaheon t the sanptmcaﬂer &iréction ﬂé‘hg the offticdm
sai d source; clner e saeen or e transparen ﬂ‘§e‘°¢F‘§ fl alsp toaepesition
energy with 5 z,,g‘&l %ﬁﬁllﬁjgf ‘gtﬂsgtﬂﬁch e%ﬁgf?f' B8 ¢ho
det ection neans. t v biérglyOwith res &om safid ecsaur ce. tme sabzﬁhudes@ﬁﬁg SterfiBiadeed-
activate the latt etreansath@eby to aaivetﬂ dnsandhl chmarte clﬂef B rwhdreinnsajdlabeam bdiresting d
(d) notive nmeans qgé té"& Pemarginglgortiops ef paid

fromsaid transg . r ans i 0 o a th% wave ectév&[e ﬂa&oﬁcusm@@stem accord- 105 '
parency and in pardis sbﬁsaldb&hdn d edi 1 &aisﬁknc;nein defib¢deyt:i ve |ens
for noving f r drom sgid ebjestive é@ﬂ tﬂsg@lhhs!lkfmls df spl(ﬁ@mmombulb otk gaids epvical japis;

) . . . £l -
either direction SRMEIENATEAD o STUE LIMAE I e T
transparency I efsatnetid to A¥dcfivateGheS @Enﬁe&l tS4ad s&4d pRREon tbuld thereby 110
to the objective | emélgheastomﬁqmmk @mdagnagedrding satedmm:a te rimegnpt qma;s:ﬂomlof the -

det ecti on nmeans td° Gbml‘nccilg vhees sﬂﬁr h‘;‘:ﬂ@;m&‘:@%sﬁm’? é%%egt of such
reactivate the | at:%ﬂcses on_opposite faces thereof. cf detecti gmmg rsiﬂstélg t

to said détectismn 3. Phe abkvthatidlfoouThli sgste) BddsrlN Jruptirit BN vRGE @i which SRS Ssaid 115
t hereby to acti vatiesg EOh@auhalt where saahstcond megnticped: | dateqi® mdans; @idh sai d beam

f be

di recting ; (F e e ﬂzt%i“ gmﬁ L &5habY SIS AR Tor O 3 mermber

defined by margi nahy ROLh & sﬁ b el B ek i B Ga kot Betas

the wave obj ecss \neabse iiiuded Oa ;ﬁﬁeéfgyse eltr&ﬁﬂg by wﬁhaﬂgﬂgyl@nly eﬁé}irdn&u&f of Iae 120

10. The autonmatic eiege elam :& aaicelmcme 12435 transp ot e ds dfermpied screen
cI

and said, transpar W %ﬂl afgﬁ%@é}‘uﬁw.
_ tiae pfa@d &ﬁ: 408 gaiibliy ating

obj ecti V& | ens t 0 rahsHRdtes bh

opti cal "'j_‘X| s; 60 suﬂﬁeestﬁoammpﬁngesaud awermgrgyon t hérora Grid emojecrich badb and lwher@in said 125
movabl e frenber i nt. Eﬁi}g X a%h%ﬁw #fggvésufé a%eogwaemsrem@mmﬂ wshectini d
det ect i ing thrg %ﬁ g%iﬂ?" e for) _
deactivegge the rTDtdbit&wl;Ee'iElS gate e ementngam tsa’ég?@rfgf’%éwﬂ‘e ur_lrlﬁz.

t her eby §110 2. The automatic focusing means accordi ng

[ ' ntly to interrupt projection of the to claim 1 wherein said
oned transparency inmage; means includes a mrror having "
(c) a novabl e shield neans over said surfaces-on opposite
o detection neans thereby intermttently inter--50

tic focusing systemaccord- rupting the wave energy which
strlkes sald 115 |ng to cIa|n11 mhere sald second nentloned detectlon



| enses having the sane focal |engths as said 12. In a projection device
of the type hav- obj ective |ens. ing a
gate elenent for positioning a trans- 9 obj ecti ve
| ens 20 or projector gate, as the 7. The automatic focusing system ,
accord- and wherein the wave energy i pgg:lt-o claim.4
wher ei n sai d”“l“mmsllmnm reflected by the screen ovi des.-a -~
signal” of a paif of pharieal ni rrors havi ng their focal “sufficient
stresgth to activate the detecti di®%¥¥i nts coincident with the fdal point

of Sai'd aifbeni™@i®an HGroRd! 6L AR I HITHO LG RiSRER! o DLEChT Ve Tens.

Jnventi odase byl be i) thet ch&@NS R 4 wh ‘H\“lgnjﬁmm of? devi ce of
t he t ocrefieaed by ther Grecn proviiee sagnan%ghapm DD koS BB SR fB@éIWI th- a

gate FifnL {SF ]fgtﬂe;%éqactgg éetecrlmws iy dent with gfte ford ngtbﬂml i ng or
~poppi ng &o'ﬂe vill Ssn %ﬁ Gtiv
\'par enci eisagenin Ghdri (-l!crcusdtj:lﬂ13 @e Ts¢r6éﬂ aemiﬁ fcmn &Lm%%% ?“oet ween:

such el eﬁ%ﬁng b&‘@lmgseramﬂplng Ofrtﬂv:emrt omr axdlogphlamrrmﬁhedo ’ameb;eo'ﬁwj a screen
r enot g gﬁ;esgtﬂg or lacangntn‘:)f @@@d}eméﬁh@me@eht i nventi on
system s 1% gn%trf ote from ans_ dal Jy provi des

for rebaduamucal p:rﬁwde dor rﬂﬁlhﬂ:lﬁig)bf lﬂimgpmaiy m%} ﬁﬁgll nC
apprals praisal ﬁsmfefhs;heafthwme(eherso cof wava(én):rgﬁ source of wave

objective JockF ff rbérre spomsir o the () |
eNer 0Ys sccen 1 MUK cf)t’ ’erP§° affsp Gtmnsm @) detection
means resspegﬁs5| Ve to Sh 1€ 15 scr e’tetgye‘?ta%ﬁSW Sromy QRus -

pl acenentWéﬁAIV\m&EeCmm gs' -enmanating f I’(i:lehneans mcludmg beam directin,

sai d sour behn automatic focusing system for a associated witlB@id objective I ﬂ’l&e-CLAI M IS -

(c) ma&;d'%ﬁﬂﬁﬁué%%;ﬁﬂg dn@% hgerewith for d‘%‘:ﬂéﬁmhm‘(? sEwyC f ocusi ng

Syst ez dpfidal axis ARERE ! T v 8 pnbﬁd wave 85PT O] €ction
r such wave

devi ce G#OutltFFeb sut:hc;lemcht d arscredie r&lergmetreﬁw tefflec

ener gy 2) & el E Ty W‘fgﬁn‘g ‘i‘sﬂgom ng cParepain alrl sons deing fmﬂemdsal d source
to said dﬁnﬁciw l‘Qr}g #uis.. ihitedisplggemsnt efbj ective lens
pat hszs\Mpl' estf thereb@fof wa gﬁg eas along d;g% g betgyeen such

el ement f @f&f een energy be| ngwﬂl ds@ttiﬁ;ﬁlemeﬁtrﬁntiravsaﬂeﬁkyvhﬂtans-
PR

‘renot e " sai ite g reafé’w to s?‘ﬁbz&i;}“@‘}' nzeard therehyawt by its
being ra ich are de \ﬁﬁg%; %‘ from said
'scr eeld svtmhen gy beinh & c&ceﬁmrb‘axdafans- tion me! dehe o8 %gf%ﬁgd?ﬁ},sggnsr ve to

*the di s parech gn%c’?é’eﬁ b hebmg ea@tcrede nlemdswmhr saxdtebibatmsens 2&h medmgcenent .

n
t her eon vep axis to gs’tabﬁ% fm ﬁ% %‘m%g%‘:ﬂre opti cal
axi s, Qcche objedtiv® Bns, S8\ said wave energy on sajd detection m: ans T cause
di spl?écemaitaxut wxﬂa«meeiispla ;nenMof uch reactiva®® )the TRtER.S a]g al recting § ch wave

ener gy c*‘lete nnnea?tsTltem elﬁe tocusmg syskmoarrordsal d source to
ent of 5%

ereby to c ting
el f‘em 'mt s R

def i ned tibm mpak tuphy dﬁﬁa
wave @nsf}e thﬁeqon rrté!ﬁrtgagttmraﬁqs ofrthsar 0t ﬂ‘hﬂ‘lartomahd: aﬁmﬁgaﬁ&mtua&m-aml vation

t her eof a‘ sqyesn and saj nd“gé 1 qeim 8 tdsﬁnbiab)ng refl.ected nected
with sa ]emv s RHSh a) . g"m ‘albqngttegr $K&h t hat
di spl acmnbn d wh eneg;mh saia detetdaer i ﬂxﬁﬁ&ﬁ @did Q‘H R0 i@ﬁé@?@ﬂaﬁ ei t her

the $r depgymate jar BeRy 1 el aigity elemank sl sbid pesgcdrinl bubhthdrédg usioand al so
to repogﬁg;I fj, utomati g’a e‘c‘gﬂ?ﬁg}% “E“ﬁ%"“e‘&’é’ We’asmrécpﬂa#cmpgoft the sai'd wave

1wer

ener gy @eans dhdhd flrtoP Mhal® % gﬁleagfﬁeﬁl i wedUsg di spl acenent
« of suchsurfaeeson |opm31e fadaeﬂimtft er. detectmn means thereby i ittently @Y €nergy Wth

r espelt 13gn system giccorfii o Typiting) thet wave fegmyswhgm syiket @il arisor d-

_means tﬁgz%gaﬁwoﬁrﬁ i&%@kﬁh@mﬂﬁeﬂe %ﬁﬁ?ememﬁa%gfor 2o %,s‘trgq A eans

~beam d| e The ngomauc ‘focufifl) sySEEth |alBrdTE BAES saf) b @éﬁc- means is
defr tsccendsm@horsar dther sucht thaysaidrdeaction HaeAhs acenent of
the po Vo) Atg @gdbe dirg ’égg tvmeretsrsymty htartgomgoxt bfear i0i 0 of the
10. Th utmgra,;t UE 05? g is ’gg‘j’%‘ fhces qf sai.d screen
and sai uigttcr aaimrlawlertmysaxdlsagndxﬁenﬁbnad m;vﬁer&hlﬁat bl 4460, Rective spr. T T OM sai d

obj e% peeny °£1 R5luges tlenhoffrcﬁsctse oface dispbmed tocgatheroya@dnergylenkal i‘é’ on said

opti cal %xe °;ut§§$ﬁ}§ tgcor%y (R gaid rolectien §‘é¥ee¢1wa¢tdn tsaid 125(b) a
novabl elnge:ab@annmtvgle,amtgaﬁ - surface, I BHE SHEgy SR wid ieflreener gy on sai d
det ect i lgppes llanggttlmr@mgliocslakntﬂspﬁ Is:ﬁral agi b Dpbjeion dsit of dhe ypfBADS 1O

deact i vEISTEHES Dt i ve neans. ingoa eafelebmtfomn&m@gpmm} ect ion bulb
thereby 110 2. The automatic focusing nmeans accordi ng

intermttently to interrupt projection of the to claim 1 wherein said
second nentioned transparency image; means i ncludes a mrror having
reflective - (c) a novable shield neans over said surfaces on opposite
faces t her eof . det ectlon means thereby |ntermttently |nter- 50

~ —— T T s = e



| enses having the sane focal |engths as said 12. In a projection device

of the type hav- obj ective | ens. ing a

gate elenent for positioning a trans- 10 parency on an aptical = .._
axi s defi ned an 14 - The auteratiC focu3| ng system accord- 50 .

obj ective % ement nmounted be o claim1 further -defined:

by: - SUCh m‘m “llﬂrl z“m smenn el errent re- ~ (a) said detection

means including a li the device, a system for auto- .. ~

sensitive el tent and an A C ci rcwt ade¥ed70 5 matically focusing al'g‘
transpar ency TTage on _at eq [ Ner ew T sal dscreen. Ierrent co [iSi ig
(b) rectifying BiEagrse ﬁns%ﬁ?rltéﬁ‘juw”“df o 5 a‘“m E’ °r9va
ener gy, ucl:h gate | ) Gererfil eﬂmm? %518 dbﬂ@cti@!ﬂ (ihe rn%itdmg a light .
tion; ( Bhorél o6l 0B the i AN st oD Iaﬁm-vesehshwt Rlemebi gad an A(G; ireii asbod I Ui t
i ncl udi ng SWI5t ohdticaly rfiecusing a trans elmegst onpf ate} ‘gmﬁ’ér emanatdl ng from .
control l ed by ss&tch‘“l"?“gﬂfm"ngf?fpf el enent fot & one direc-
energi zing said t*‘ls(}‘€°e a’ﬁg"' ?“ﬁrgi”he ot her rreans i ncl udi ng
beam di r ect i ng pensive to th"aé‘?‘om zﬁtt)eseidert:lht lgdcdmgomtelmst peany ens
el enent g a?’% ?eogé'um R &y S enfoaElsd gy said I;gh;ﬁ?jagﬁn‘?l‘gﬁmp spich
vave energy fl? mglmgtggmgldgécmglmtﬁ;t Belagier 1 ned by: source to. -
sai d detection ajlmr@cuoalt;&ﬁve lens( elgmemt r ef1b.eTHei M&mﬁfﬁﬂﬂa&mngtwmgccord-
parallel, .15 fnhlchthct!ag eucdiefvme@ergn ffs’m tsal‘b msam -claifgaly fir l%‘yd bbquo& tely

I"e

di sposed f| rst ‘Eﬂj“ d
t ranspar ency ‘anj; are Sﬁ méa%iis aren gﬁriyp Epogt%?)el oée reflect edld gﬂ;%gzsalﬁ
screen (b) By fith- Ib&ag)k cﬂﬁ sedent] I €6) Behs tlebly mountingesald méfegive h

t hat di spl elem fsqch@asé ¢ &i taaﬁdm%
scfleenI °P acég:g%%m‘%ts g"ﬁ ﬁ%n d% mﬁ ﬁ% ag; g! r 94

beam of wave oftsaia ar @i Ybliqadhy fﬁe@@prec
optical from mefgyaﬁenpmpeanay said rdetkctasn mand fl(c)sbmsudetecuoi()mans remsst; tv\n |1
cause di spl ace mtherebsote astevﬁtaﬂwd%r: bl i qtfedprles ‘Et‘]&;i‘:n of Waveﬁerggw with
respect to s g@t%g Spites o £ S SpSlRT s e e
thereby to ac l\m@tﬁ 13 odeatftsﬁa elefildfils to satisfy t(b)enﬁatnSﬁbxaﬂx&ﬁﬁigtalbbmef)mcEf '
wave energy andthe formula: (d) notive means operareeehess f@alldsetfeftee@ere oshidi oned .
for receiving the beam qf wave ;25 tion mEgfE YR "5 ?t fegl f for
nov- energy reflected bLs.pJ_d_.f.J_r st surfacegue 742 reﬂected uyrggldagco ERhce 0186

of said elenents to sati oSy OT (ar) means fOIforgZﬁzﬁngta ﬁegsnabhmawhxclnﬂ‘mlsudia

t he fornmul a: ﬂ‘ﬂgt?ea”éner from a ur ¢
t hereof to said wherein. OS and OT are respecuvely the dis- other moth means operatet? d

of said n. el t.and said' gate other détection means and conn
surface w thout éﬂﬂ%gﬁ&fﬁ“ ehsOdlment and  said . reflective member[ 84 Eiking ‘the latter 85

t he transparency irthé¢ fiwalslengtheof, sagludj]pcmavlgls to maintain said: first and second beams in
ener gy being reﬂe@%eEP 91305&1 depasitio nig sﬂf‘faé@hﬁ%glrelauonslnp . t ﬁ‘or
defining a S%O'ﬁf ? t&cﬁxo% {nﬁnf( o faﬁtva automatic focusing system sub-

stantially as herein - described - with reférence
screen; and N @he hdfontatic &Bﬂmggysﬁﬁ‘l&cfo&ﬁpaﬁhﬁd\/ﬁhuusﬁh&l il Figures 1(®)3, af 9)e1%
notive neans opeugamet#mby fstateddeﬁ@@ byt ances oflﬂsm d2,513y BHeor 18l enent and sai d

gate other det ec(ta] A Shdee%s rﬁﬂ{j fg%}»,
obj ective | eng gLefe t’aapﬁ(’emsal re ec*g%‘;ll nrmc oF R hRedirR {c?rﬁg t aél%r “t er
85 Fis the oy et ﬁdstemgmbnemfmeaﬁuﬂhﬂhg ect i 182 A dirs prt;é:tolranqhtdagmnsamal 95

first and secondﬂa@em aperture % %da ﬂgﬂ‘{% qu%lgr%TS%P‘EcPféﬁg ShieRy Meve
$5d G el 8

co-linear relatigff "'"gm?::t“esdfgét@g* eans for ‘deactivat-

16. An aut ongt 'sﬁd}ﬂﬁ%ﬁéhﬂﬂat&h’esﬁﬁfrhas [%tmu | NOMENSBURM EELIS & CO,, .
stantially as heti¢iapertiesic cliopeed; widt h ref er ence Chartereia’ateihég@ta,t omat ic-

focusing system a@béﬁ*‘ljdﬁte%'ﬂl a\q@saesdufimwg@rtat ed in7 bans 4 9, 90

ing to claim 1 fRFEnEFPHYEFi fe (Js""tg‘ycm’pfl’Ed - 10, 1:ngn or Apjlga,&r 16. SR
(a) said source 0 FSEo 1S JUEACLE - : gLecLor cl ud| ng
an aut o- sti th ﬁgfa Eerajﬂs_ on: xg&ﬁpgf&?&gmss %&n&g é 19’72rl

focusi ng system according to any opfaich gpies mayj be -obtained;
of the preceding clains. (b) said first nentioned neans |nclud|ng a
18. A film projector including an auto- 95 - plate having an aperture
t herei n; ~matic focusing systemaccording to any one (c)
cooling neans for said bulb including of clains 1 to 16. an i npeller
mount ed between said bulb and 45 said plate such that the | i ght passing

t hr ough MEVWBURN ELLIS & CO., sai d aperture is chopped; and
Chartered Patent Agents, (d) said detection neans including circuit
70-72, Chancery Lane, nmeans responsive to such chopped wave

London, WZC. 2. ener gy. _ _ '
Agents for the Applicants. ' Printed for Her Majesty's Stationery
O‘flce by the Courl er Press, Leam ngton Spa 1972 ' Publ i shed -by

—— ~ 2 a2 ~r ~_ 21 _ _a Y RN A A ANZ

-

o«




