APPARATUS FOR PRODUCI NG M CROFORM RECORDS FROM MULTI PLE DATA S@I%@éﬁ’l’é L{-—e _

present invention relates to an apparatus for producing archival mcroform A

records fromlight reflecting hard copy, such as apparatus |ike that . 4

di 3¢fosed in U S. Patent Nos. 3,966,317 -anid 24, 123, 157, but nodified so that
4+ can al so produce ‘5. m crof ormrecords from di splay device screen

Namages, such as cathode ray tube screen inmages, constituting pages of

desired data. - The apparatus disclosed in the above noted patents includes

an imaging station w th aABPARATUS PYR rRROBUCANGOMIUREFORM BECCHDS and wherein

a light image reflected from t IRROMMUIEHIRLEDAT SOURARF m i s reduced to

‘m cro-inmage size and applied to a non- archival dry-process mask-formng

filmstrip which is photo- séensitive to and inmaged by the-light reflected

fromthe hard copy. The imaged portion of the filmstrip is devel oped by

‘heat to 15 provi de ni BreoPressgsainvenhionarelrtiesstq [fer @merakies othe | i ght
preferably forns a dark opaque hackground faqr transparent data_ form ng
portion of the lfrr?a i 8’6‘35%8&’??&?8‘??{“‘ re4prds piFePa ’tﬁ‘eaT%f&eFmguB%%d an

©mage transt ef g shakl o0 MIELSLY 145 T 811 IR LoSpRbenglep pr oduced

in the mask-form 1 p are Trans- rfe y'ra |an?_'en,ergy

above a certai ny,ob6 4198knd Y, 463 130T ALY QUARILE ANehdY b Han/ a BAAGHERECH! VA

dry-process mcrofiche card- ftorm ng Ich is not very senSitive to

hard. copy 5 ef | aflcgrdrinIhécdidt +:oomS81H1bl iRevi G aRdesnaRER] duchngBar ent
‘Wt t hout "any devel opi ng procedure in those regi ons thereof struck by the

r adi ant - 2 catR6dy @Yy aideécsddtenCRiagas ) cohbtittling dbpes ofh@edirea@l i mage

thus produced is a negative of the original hard copy inmage and has

® ' data. - ' . '

.The.apparatus di#closed in the ﬁbbve_noﬁed patents -
_ includes an imagiﬁg station with a hard coﬁy—fece{ving platfbfm,

10 and wherein_a liéht image reflected f:om the ﬁaﬁd.copy on‘the
platfdrm is reduced'to micro-image size aﬁd.apéiied to a non-
archifﬁi_dryhproéeSS ﬁask—fbrminé_film strip_whiéh is photo;
sensitive to.and imaged by the 1ight.réflected from the hard.copy.
The imégéd portion of'tﬁe £ilm strif is aevelopéd:by.heat to o

15 -pﬁovide micro-imaged transparenéies thereiﬁ where the light
preferably forms a dark opaque Backgfound fdr é.transpareﬁt data
forming portion.of thé image producéd therein."Thenapparaths also
inclﬁdes an image transferriné étation ﬁherein the'micro-image
‘transparencies producea in'the.maék-fofming film strip are trans-

20  ferred by radiant energy above a certain critical value tﬁerethrough
to an initially.opééué.archifal dry-éfocess microfiche card- .
forming film whiéh is néf véry,sénsitive to hard copy'reflected
light'but is sensitive to and rendered transparent wifhout any

developing procedure in those regions thereof struck by the radiant



archival properties. Since only the originally dark data portiaon of the
original hard copy inmage affected the mcrofiche card- 5 - formng film
t he W has add-on capabilities. The apparatus di-sclosed in-U S. Patent
3,157 includes features for enabling a previously partially imaged
frang_af the mcrofiche card-forming filmto be noved into a projection
position where the franme image is projected onto.the platformso that an
overplay. 10 pi ece of ‘hard copy can be placed on the platformand
'posi ti opggrdyN8b&RNtHS dei-bad eFititad ¥41RLCOMHeof Hdll inapei tlged portions of
the-mcrofiche frame involved. It was not initially appreciated that the
appar at psodsedi < laoseghtine tdfethé @réghial bpatdicbpy Coeke dod kff ecti vel y used
in 15 recording information fed directly from cathode ray tube images.
I'n the pashivali propeotines:echings drdvethbo wriginadlhcdarknéate Pe-g#CBonputer. data
by using a conputer:data controlled |aser beam scanning small areas of a
recor di R§ thed arigingl dvATdecervc ineas 2EEPEReriha BIErHfdpre$8RET ng al pha- nuneric
and ot her data., However, 2Q | aser b scanni_pg equi nt designed for
“thPs pufpesies §iim) the fiiy t@fp%‘?‘%‘q%e?apiﬁg{n’otéféuséﬁgf a&ﬁg\g‘%est rictions are
not presently seeahl g i, busine fJ ' ' so, cathode ray
tube i E;%"sl"éﬁ B hg'.glgﬁﬁ%- HUFTES‘?’II% aiﬁiﬁ“gﬂ%f%g"ﬁk%%ofﬁgd by the Iighted
portion L he : 3 _ gl 7 in size
“and appl%f’ggc}l%‘g %ﬁ%?%&%%&?%ﬁggnﬁéf%?% ?@n%%eg?%hg{ eon. . ‘%%2 mcroformfilm
used di @ap@lfogﬁi’t?% 296l; 28 GRRRVEA iik6Ss p#BFledtitn pod@sion wBerd1@nparticular .y
t hought given to the possible advantages of providi ng al pha-nuneric data
fornmed ByehaGhkagd Gt pebjRetéd @At thet PEat@aih adetlisty ahudresrstayeen whi ch form
dark al pha-nuneric characters or other data. : :
10 piece of hard copy can be placed on the platform and positioned -

thereon to transfer data thereon to etill ﬁhimaged-pprtions of the
microfiche frame invelved. | | |
. Tt was net.initially appreciaaed that.the.appaiatus
ee disciésed iﬁ fhe aforesaid ﬁatente could 5e effecﬁively used in
15 recording informetion.fed.directly.frcm.cathdde faj'fube images.
In tﬁe pasf, ﬁicroférm recorde.hefe semetﬁnee beeh“made.ffdm_

compuferndata by using a computer data controlled laser beam

[

- scanning small areas of a recofding £ilm to pfqvide micro-sized.

eharacters representing alphernumerie and other data; However,

20  laser beaﬁ.scanning eéuipment designed for.this purpose is relativeiy
expensive, and beceﬁse of OSHA restiictioﬁs-eie not'presently
seeabie in_business offices and tﬁe.like. Also, cathode fay ttﬁe

.imaées where the alfﬁa—numefic dﬁta is direeﬁiy formed-by the

lighted peftions of the catho&e ray tube screen have been reduced

- 25 in siie and aérlied fO'a film to fbrm ﬁicroform images thereon; The

microform film used did not have add~on capabilities, and there was



5 . The present invention provides an apparatus for producing
m crof ormrecords intluding a hard copy receiving station including an
opaque platform “means for nmoving the platformbetween a first position, at
whi cft he platform occupies a given area @nd hard copy placed on the '
- pt-atform can be inmaged, and a 10 second position; a display device

davi ng a screen nounted on one side of the first position of the platform
for producing a screen jmage of data, the screen being inmageabl e when the

pl atformis i nPPheARSAEBIRY Shanahitosivefehh $he osgible edvrpteres iofage on the
screen into said area; i e reduyci ng projection means faor reducing the 15

i mage, which i $TEAHEE ?@3&%% t‘?ﬂ%Jmﬁ%r"’d',B%‘ﬁSTIW"teﬂeP‘iﬂt&P‘F% or on

“th , to,microsi ' d applying the micra-j at a fil
g ng st ati of G TEPH HetntienPErR by St S PR S o o- i mmge. A

sel ected sour ce,pf L.a- | gaged on the screen of 20 t he .di spl ay
devi ce can be cgnvaec(}'?ed ‘%Igogtﬁ%ﬂct rical signals fed to deflection and -

intensityscontrol term nahs Pleskhe ey SRHEEs b L YPRPRL B Screen

t hereof al pha-nuneric or other data from back |ighted portions of the
screen. The i mpgeayyiagusikodéin Becsir@seeluliing Ul Hard Sofye HoE&GiRY sABtion

| mage-reduction projection systemto a 25 size which will forma page
of informationioclidiegfamopagie alatifornf inthes clarduovihy Ssthemphet-foetuci ng

proj ection systemmay be a mrror and |lens system |ike that shown in U S
Patent No. = Dbsatveenogefizsh pasitidm3at 5thigh, thenplaidomn tascnpigsve, given be a
bundl e of tapering fiber-optic filanments enconpassing the screen of the

di spl ay ‘devi ce 25¢8 §e kard comt abrcethan ddeuplatigTa feRr b 18rEIhe 2R fer end

ther eof whi ch encorn 'assgos only a fra Qf %m._crofiche 5 ard. -
, second position; display device having a screen mounted on one

side. of the first position of the pla:f.fom for produciﬁg a scréen
_'-_image of.data, the screen being imé.geable when ﬁhe platform is in :
" the second-posifibn;. méa.n__s for dii'ecting_ the image on the screen
into said area; image .feducing projectioﬁ méans for reducing the’
15 image,. which 1is either reflected from the hard copy on- the platform
or on thé screen, to miéfo—image size and applying the micro-_.-'image_
at a film imaging station to film means which is photosensitive
. to the micro;image._
' A selected sourcé of data to be imaged on the screen of
20 the display device can be converted to electrical signals fed to
deflection and intensity control terminals of the display device to
form on the screen thereof alpﬁa—nlmeric or bther. data from back
lighted portions of-fhe screen. Th.e image produced on the séreen,
in turn, is reduced by a.n image;reduqtion frojectién system to a
25 sizet which will form a page of information on the frame of a
| -microfiche card. This image-reducing projection system may be a

mirror and lens system, like that shown in U.S. Patent Fo.



The present invention enables an unusually flexible mcroform :
*recg pr oduci ng apparatus to be provided which operates with a sel ection
fH\ sour ces whi ch generat-e data signals for produci ng data sheet inages

‘ ' screen of a cathode ray tubg 210 constituting said display
- .deviee? Also, there is also provided a hard copy-receiving station for -

recei ving ordinary hard copy. Mst advantageously, the sane imge-reduci ng -e*
projecting systemis used for both the cathode ray tube and hard copy : -
i mages. 3366h 307 dwak ;1230137 or, apanataltermatibe, aagamsdiangmdlesef ul in
produci ng 15 busi ness,- . scientific, and/or nedical records in business,
engi neeot rgperichgnéiberabpiifcf filements eniepmpamsphe daei sareeh athghénvention, a
control panel may be provided which includes manual |y operable controls
whi ch cé¥srBeysisvice iatepye epdrhergos erdhegcuprhens 3pap2aeust &8¢ form nicrof orm
20. . records fromlight reflected hard co§¥ _orﬁgf t he %atg di spl ayed on
the facethsr endibprpd Fairch ERFTRRS3eS OPLE e 78RRt HPIETRIESRe or different
m.¢rofiche cards. For exanple, in the nost. preferred formof this aspect of
the i nve#%-on, a horizontal preferably white opaque platformis moved
automatically int C - ' L.V} uEP.E}'- i el ow t he
| mage-r educi ng prg?gégg%%“égg%%ﬁﬁg éﬁmgiﬁggg %ggy,recg?gﬂggg-up control is
oper at egls .. fpas ?eﬁd%&‘&@iciﬂg%&% £b o b¥oriasionadnf seritggluci ng a
properly expose ard®~ 5 copy i.mage on thé aforesaid dry-process :
mask- f opfiig £diledt DAL QFesataPeoRides WHhcRr PsHerat & dath i siigsioryri mage of the
hard copy when a hard copy record control is operated. In the nost
pref err ggodueling @ets heheet \ixageoon she adcireete ofay dattbedd saymivbeed so that its-

5. di splay face, which has approxi mately the same area as that of the .
| apgest comskgbutingl seidhidispleandecae cdiwoddhete bis aheo proyided an

hard 'copy-recéivihg station for rec,eiving ordinary hard copy. Most

a&:vantageo’uslj‘, ‘the ‘same image—r_e_ducing 'projectigg system is us_e'd o
for both the cathode ray tube and hard copy images. Such a
dual-function apparatus* ca.n"ﬁe‘ exceedingly useful in producing
15 - business, sciénti-fié, and/or me#dical records in business, - o .
engineering and medical offices.
" In this application of the invention, a .éontrol panel
may 'be provided which includes manua;ly operable confrbls which can _ ¢
be 'sélectivély' opera‘l';ed so that the apparatus caﬁ form microform | "
20 records from light reflected hai-d copy or of the @ata. displayed on
the face of a cathode ré.y tube on a selected frame of the same
or different microfiche cards. TFor example, 'in"tﬁe most preférred
f§rm of this a.spect' of the invention, & horizontal preferably - |
white opaque platform is moved automatically into a har.d copy-
- 25 receiving 'positio-n below the ima.ge-redﬁcing projection systeﬁ-- when
" & hard copy record set-up control is opera.ted... Exposure control

means specifically designed for producing a pro'perly -exposed hard



system is upwardly directed into the projection systemimedi ately bel ow ./ n
t he spdce occupied by this platformwhen a hard copy imge is to be made.
‘Wien a CRT image ‘is to be recorded, the opaque 10 platformis renoved :
prefefably automatically fromthis space sg that the image on the face of

-t-he cathode ray tube can be directed to the sane inmage-reduci ng projection
SyvsStem used for making hard copy miroformrecords. Al so, exposure control
"nmeans specifically operative when the CRT node of operation of the

apparatus is 15 copy Imsigectamdthe Bferesgidsdrye-prosessohaskeforaning shidmsbswnes

hard copy and CRT screen i mage's are preferably means for controlling the

llength of tine tIRETphkgyEe uee fopetisdastrry beeg ehthedwrdageryubesve t he

length of time flugQrescent |anps or_the |like directed upon hard copy on the
‘hard copy-recei \Haﬁg TPA ?Wrg‘?’i’é?ﬁli’ﬁ gPeT§Lry- 260 the mosk grofegred dfoam so

t hat ' er. devi. t_be. d. | ' | WMth th

control ol 11 uoreds ERnf SR 4 SHERCHR eskh slBE e, mirERR i 0T Kb (e on
d of f ti - Of 34 ' trolled, Lall

T the 1 anpe: ar PR RS SRS i JIRBRMARERY RAK GAB L0 SR oRE AL Y

‘not produce.25 15303 3l ok EANtMEGDREN e MESmRER daaBPSne! Sro3datanl ¥

applied with a relatively high energizing voltage they 1nstantaneously turn
~on’ . and they cHRtés, HbSiprataleaiiséiteiuimadid brofRisbdaystan ivaédiagelry s

dirsconnected therefrom Alternatively, the exposure control neans may
~centrol the devéledps rifet spaee ofcuplied hyathidepkdtfped whey & ihavércoppsimdger 8 ng
fizlm 5 . The CRT inmage mcroformrecordi ng operation can be
cei'ther manual |y tionbe imafled dhemus 6REtimeat|ds toilts neeardsy, tthe ekmamesi gnal s so
- that spaced frares of information of the -data invol ved can be produced on a
_microfi chet®ar d PAstTIEais IsBoTRe ereferebln putpratdaelys farmhithin Freee éssi ve
frames-or wdely 'sEaced,f rames of the . _
SR : that the image on the face of the cathode ray tube can be directed
to the same image-reducing projection system used for meking hard
- copy miroform records. Also, exposure control means specifically
op_ératiw_re when the CRT mode of operation of the apparatus is
15 selected. The exposure control means responsive to hard copy and
- .CRT .s.creen images are preferably means for cgntrolling the lengbh_
of time ‘the image appears on the face of a cathode ray tube or
the length of time fluorescent lamps or the like directed upon hard
copy on the hard copy-receiving platform remain 1n a fully
Co 20 ; ‘energized state, so that expensive shutter devices need not be used.
In connection with the control of fluorescent lamps, it was
‘unexpectedly discovered that the on and off times of such lamps
. can be instantaneously controlled, es'pecially if the lamps are
i_pitia'lly only energized by & low voltage where they do not produce
25 ~ any significan‘h light. ‘VWhen such lamps are suddenly applied with

& relatively 'high energizing voltage they instantaneously turn'_on



m crofiche card, or on manually selected franes thereof. Wenever an

-~opeyafpr desires to make a microformrecord of a piece of hard copy while

paratus i s automaticallly making m croformrecords of comnputer stored
e operates controls calling for the set-up of the apparatus for a

“ hard-copy m crof orm.recording opeTétT'on 15 This result$s in the

.with retanrenc

cessation of the further feeding of information fromthe_conputer of the
cat hode ray tube involved until a CRT m'crofiche i mage recording operation
I's again l.led fo Jhi Splaventyon Wi | escribed by way of exanple
ﬁabheg <f'a.n Enﬁe rawantbgus:‘.yn t'.\w[:]].?eC of 6n tq'te high vol‘bélg Figure 1 is
a persp%gt%vs%oxﬁ@eteaft@er@?tém. Et]@ela—tt&mzt 18! McTREE RELrcl Oguni t and a

support cabl net-contalning a cat era e opera ed from

dat a fedm{,réaﬂr,@oi:e@teuaea;eleﬁléétmésksftﬁedhéee%?ﬁa ?gFQﬁ?oQ jijag face thereof

into the 1 mage-producing projection system of ntai ned unit; 25
Fi gure zeask-fotmidy Fioed fragrrent ary vertical sectional vicew through the

support base of the self-contained unit and the cat hode ray tube. nounted .

i n5t he cabi net; Flmgareﬁmlmgajmicﬁfemtﬂeeoﬁmm@ operanidheatipper face -of the
cabi net top when the self-contained unit is renpved therefrom .in which
openi ng ell'ehmpem@d-lvhmmaetedobraatxbamm@sllsaynutiﬁdredSby the data Figure
4 illustrates the light projection systemconprising mrrors and a |ens

whi ch i 81gradat 811 thpt hnecef L ramps ofc drformatipnuaf tthehddhe dnvedvedre 1; Fi gure

"5 illustrates di.fied formof the inventi.on wherein the hard
#‘%FF’OWI

copy- r eE8F A E” BgREIhE eATt & Jc%”ﬁh?ﬁ?aldf*fle%ned % &h®ved from a

positio the face of £ he_,cat hode - r tube n cath ray tube
|mag|ng| esire gue e ng how the -
e Rl oh ARG P oo TS R, PR S LR PE R ng how ¢ h

10 microfiche card, or on ma.nually selected frames thereof Whenever
an operator desires to make a _microform record of a piece of ha.i'd.
cop& while the apﬁaratus' is automaticallly making micfoform records
of comﬁuber.st:ored data, he opei-e.tee eontrols cailing for the set-up-
of the a.ppa.ra.tus for a ha.rd.-copy microform recording opera.t:.on.

15  This results in the cessat:.on of ‘bhe ‘further feeding of mformat:.on
from the compuber ot? the ca.thode ra.y tu'be 1nvolved .unt:Ll a CRT .
mierofiche image reeei'ding operation is agein called for.

| This invention willll now be described by way of exa.ntple
with reference to the .dra.ﬁings, in which :-

20 Figure 1 is a 'perspe.ct_ive: view of a self-contained

'tniéroform. intage—producing miit end a support ce'biriet-containing
_a.'eetltode ray tube which may be .op.e'ra.t.ed from data fed from a
comt:t‘tber er' the like te direct an :i.m.ag.e on the face thereef into
| _the :i.mage-prodﬁcing prbjectidn system of the self-contained unit;
25 -_ F:Lgure 2 is an _enlerged fré.gznentery verticai 'seetional

view through the support base of the self-contained wnit and the



preferred formof the invention of Figure 1 records on.any selected frane
or frames of a mcrofiche.filmcard either inmages on the 15 face of th
~ cathode ray. tube which may be automatically .operated fromsignals directed
froma conputer or .the i mages produced by7l+ght reflecting off of hard
copy; Figure 7 shows the location of microfiche filmcard position sensors
diragrammatically shown in Figure 6;. and 20 Figure 8
illustrates a mcroforminage recording systemlike that shown in Figures
1-6 Wi th speci FpEkadeyrss&ube mosnteincihebrebidgth sources and various out put
devi ces for producing hard cop% and maki ng duplicated mcrofiche cards. 25
8 The apparatus il ustrafé@Wie 3P yrkratesoths caering 3o the cRpes; frsg of

2 cabimet. 15, FHE GBFFT SRb AtB (PR ARG HoTEPR S E g

upwardly froma_s r Jla b I r.es jnet top
15a. " The hous?ﬁg%%gh%’éeggﬁ&ﬁe%ogegh%hgg é]"a'a‘j?afli s%ggﬁ)ﬁ%o%gfgﬁﬁ‘lphg portion
19 spacedsabove a white @E%ggﬁ@%@%&@éh@é ﬁ?% %wjahsxb%ygwport base

whi ch platformis adapted ard copy pe m cro-inmged. The hood
19 defines accesspdBeRg Msrcddand I leddGhide icCERREEE WaMimttheheeifrront , 10
rear and one side of the housing 11 through which openings the operator may
pass. hard copy cetbaibed sudi® swpl A @dguponzt he platform 17. The platform 17
preferably forns a co-pl anar extension of the surroundi ng upper surfaces

|J a of the support base Figwurf Stildusttdtescomodifitef doam of(Othsoinvemtiome hard
copy nuch larger than the size 15 . of the platform 17 can be easily

posi ti oned ovewherrin hgybard cogy trecehEinenpLatfern| & PRR Mhich cARYeEEREHLY

laanps 18 supported upon . .
s, 10 F_)p removedpfrom. a position above the face of the cathode ray tube

when cathode ray tube imaging is desired; N |
. Figure 6 is a .d-eta.iled blobl; diagfa.m showing how the |
. pr_eferred form éf the invention of Eigure. 1l _record.s on.any selectea
frame or f:a.ie_s_ of a microfiéhe_film card either images on .the‘_-
15 face of the cathode ray tubé which may be autbmatical_ly ,operaf,ed
from signals di;;ecfed from a computer or thé .images produce& by
light reflecting .off of ha.rd copys | |
. . | N Figure T shows the location of microfiche film card
| position sensors diagra.mma.t_icall_y shown i.n. Figurg’ 6;. and
20 | _ Figure 8 illustrates a microfqi‘m i;naée recording
systém like that . shown in fi_.g_ures 1-6 with sp_ecifically _ideptified
selectable data sources and various oubﬁmt devices for producing.

hard copy and ma.k:.ng duplicated microfiche cards.

25



he: f nsi de of hood-formng walls like 19a, 19b and 19c direct |ight down
the hard copy placed on the platform The |anps 18 may be fl uorescent
s which may be controlled in a manner |ike that 20 ~disclosed in

Figure 2 of U S. Patent No. ‘4,158,253, granted June 19, 1979. The |ight

" reflected upward by the hard copy pPaSses through an inmage-reduci ng

projection systemwhich may conprise mrrors 20 and 21 (Figure 5) which
direct a reduced inmage through a lens 22 and upon a light sensitive film.
24, preferably a mggkg 22,020 144 L -BBIE 34554 f ..Si.lLver or other
material, where the IK?II ht-proéucesg%l magégt I ru_g%%' |c§ el\%g%_cﬁi)ed by .
appl i cakbof-cBht 48Rk mi cHaoAPRALM LS 08 1ha unit 10 RaapfleBSebided is sinilar to
that disclosed in said U S: Patent No. 4,123, 15T. Hgvvever, t he

sel f - conb@itRaduperC thé ol 1FERGE- HIABEKN PS5 LiNiThe 1€klirscslithigs® kit rom t he
apparatus disclosed in this patent, anong other ways, in that the platform

17 is déeiipedddes aatmemingdidl exbendingt dpsrarvdky fnch pr esgget bfseamlaipwar dl y

faci ng cathode ray tube 25 nounted bel ow an opening 26 (Figure 3) in the
cabi net vhigh rests Then dhaeesliinat b dfeni Bee 26using Lhdasage o@8a -of t he
cathode ray tube face enconpasses an area about equal to the |argest area
of har deBdpretrRich Taufefcherdcirrmiagt «rPrhion A8 smacedfahovei aaddter oduci ng 10
apparatus. Electrical_ connection bewteen the cathode ray tube 25 and
contr ol °€7"¥“€u?f°rﬁf°ﬁ?ta]ﬂi AU t1RE SR PLCHIR SPRRRTtuPREe YBLTh P&z?@é'fnl y or

in-dir YA through_a tLr bl e 27 t | | Kk i ch ext d-.

pet woon Lt RE=EEES th PR OGS PO i dian e WG M copy
cen THie tabi 1St 15" R The 31 ¢ v 10" e nard

cont af nadt Tie #EeIh Ao e 0 R 2y soopfRRER AR YN AL O Ty

the pl abiddl Bhd ToreSsHRS bENGIL houdiREM 1 tARISPURIGHIBEinge 40N the face 25a
of the cathode ray tube 25-to enter ‘the sanme inmage-reduci ng projection

'syst em uper@tdPmaylPass hard copy which is to be placed upon the platform

- 17. The platform 1T preferablj' forms a co-planar extension of the
surrounding upper .'.su.rf'ace.s 1la of the support base 1la of the self-
contained unit 10 so that the hard _cbﬁy much larger than the size

15 = of the plat'foz'_'x_ﬁ 17 can be easily positioned over the image field. |
defined by the platform 17. Projection lamps 18' supi:orted ﬁﬁon
‘the inside of .héod-forming'wa.lis 1:'.k_e 19a, 19b and 19c direct light
dowm upon-jthe hard copy placed on the platform. The lamps} 18 may

. be' fluorescent lamps .which msy be controlled in a manner like that

20  disclosed in Figure 2'of U.S. Patent No. 4,158,253, grazited June 19,
1979. The light reflected upward by the hard copy passes .throug.h '
an image-reducing projecfion .system which ma.y.'comprise' mirrors 20
and 21 (Fig&e 5) which direct -a.'reduc_ed image through a lens 22 and
-upon a light sensitive fiim 24, preferably a ma_.sk-forming 'ﬁ.im made
.25 of dry silver or other material, ‘where the light-produced image

thereon is developéd by application of heat. The appsratus so far

o



hard copy. To this end, while the hard copy-receiving platforn117 20 _

- may be made transparent to permt the passage theret hrough of an image on :
‘the face of the ‘cathode ray tube 25, to enable thé best inmmges to be nmade

upen-a sheet .of hard copy whi ch has sone_ gppre- ci abl e degree of

. transparency, it is preferred that the pl dtform 17 be white and opaque.

\Mhen it is desired to record an i'mage on 25 the face 25a of 'the cathode
ray tube 25, the platform17 is renmoved fromthe area enconpassed by t he -

face of the catiadpideayid Wiiled @b thatCXARbEea 38 HIQND.6 NPELGH 80D, the
~ platform 17 renovably fits within a recess 28 in the top 11a' of the

. support base | lgiasgisy.f i mgeier CERE \Hell§-@noalied? i drs rofm \iind ge-rfroducingbl i ng
. an edge of the platform17 to be grasped to renove the sanme fromthe recess
-5 - 28. Howevemitilo tihedinferentr €tem rvbe dpperatols tiheclonwdnni tinss ipetenti,n
‘Figure 2, a rack 31 is attached to the platformwhich is nounted in a
“hori zont al gui chmeg dther eysupirotbathdbe plagfemy 13| ididngignsdchme secomofeh a
position over the cabinet top opening is conpletely exposed. The rack 31 is
driven by % pi ribgnuapgrdgresgnce °fcft§UHP‘ﬁ¥dt15 fpcdpg toabheds s Eh tWPRot? shown)
“which is energi zed when_a n1croforn1 rd_of the face of he c %hod ray
tube is to be progtrbast % 5B QRATIBE {6y Fudh &P e g8 r%%poﬁ 1 o

th f th f t t
e red hat BgReRe] E b2SE0Er 8 60 ?egeeqzrag%#e# ¢ .%38 L8 ol ded
Lo a substantial,.degi Se ldQn L&‘%r@é‘%%o%?aeql%h téa,etﬁ@tﬂaegé‘scr ﬂi‘e& lél%eha%% cbly

t he "exenpl ary f'orm o Re I nvent1on Figure 1, this iIs acconpllshed
by. i ght shi el dg;if ddiené UobfodaBld ‘bgpth%hﬁgﬂrdﬂkﬁszﬁﬁéﬁ]r%&hcﬁ{w 38c,
riespectively nmounted in positions in t he hood 19 ere they can be
dropped eid her dppasaydsy  Eleaviivat wnaalebyzdhybewuﬂenn&adeamenmnsuwm a
position where they

. and control circuitry within the self—conta:med wnit 10 is directly

or :.n-d:.rectly made through a connect:.ng cable 2T or the like which
extends between the: cab:l.net 15 and the self—contamed unit 10.
The hard copy recelvmg platform 17-differs from the
15 corresponding platform conta:l.ned in the apparatus disclosed in U. S.
Patent No. 4,123,157 in that the platform 17 is designed to perm:Lt
an ima.ge appearing ﬁpon the face 25a of the cathode ray tube 25
to enter the same mge-reduc:.ng pro;ject:.on system used for the
s+ ° hard copy. To th:l.s end, while the hard copy—recelv:l.ng pla.tform 17
. 20 may be made transparent to permit the passage therethrough of an
image on the face of the cathode raﬁr tube 25, to eneble the 'besf .
imeges to be made upon a sheet of hard'copy which has some apbre—
ciable degree of transparency, it is preferred 'Fhat the platfox;m
17 be white and opaque When it is desired to record an image on
25 . the face 25a of the cathode ray tube 25, the platform 1T is removed

from the area encompassed by the face of the ‘cathode i-a'y tube. _ For



Ahoo

- panel  32x@kNtheV 8hbitSn

/ey the access openings 23a, 23b and 23c. In the formof the invention
ilbustrated, some small anmount of |ight can still gain access to the region
tthhe cat hode ray tube face 25a through 25 smal | openi ngs ‘bet ween t he
19 and the housing 11 on thq_&gqgr side of the hood, but this snal

unt of light will not normally adversely affect:- to any substanti al
degree the clarity of the imge produced by the equipnent illustrated. The
sel f-contai ned m crof orm i nage-producing uhit 10 is provided with a control
| _ BIRL! Y, Bne plaPRSLARY SrenBid1gl $idd ke those to be
described in connection with the function block diagramof Figure 7. This

cont r ol wpgnial a NRebs @GR, tHeOto®NARD 6T the GuphdrahBadd 0B Agdentifying keys
whi ch when depressed will effect novenent of a selected frane of a

m ¢r of i ehfingetrrecaldingogroovel 29 isherattidedator énadéng ant edge ofor ned 10
into position for receiving an image. Also it may have CRT npode setup and
hard coplye mdaefozmt Up toehe anadpédirtd vaoye atig ©Re feowrttiekegeessespecti vel y

‘for-settjng_up the recording systemand effecting the recording of the hard

copy or2@at RetRVerayin (¥be geTefierref Tarm off Fah dnveRtfonashpwn] fn
The spljtting up of the equigrrent into a self-contained unit 10 and cat hode

ray tubB®EFryi fyTedbidhets fEtRched: FR the Biatigen MRath dfem@Itecont ai ned unit
10 i d. h of th ‘be, st andar.di zed d | d at
Fover b FEPRREkaD R Ra BCoRPorE e rb dAL SIMA poses. 20
Wi | e tg&e%gm rb%lgwgér[ ng%sicl%ﬁ”-év%rqéhet Q?"’%ﬂ%ﬁ@‘ﬁ%‘??r red form of the

I nvention belng describ can vary w.dely, Te circuit | ogi c

and ot hgdnget &y 3x3REN idheFbaMld 81655 30V 6 4 Gifi&GRas Ul d now be nude.

Figure 6 shows the invention applied to an apparatus for producing -

Mor of O¢duipLed Hle SiiPebBé moBor (not shown) which is energized when a

microform record of the face of the cathode ray tube is to be .
| 'p'roduced. | | |
| " To provide for maximum clarity 'é.nd re#olut‘ion of the . |
microform image on the face of the cathode ray_tﬁbe.25; it is
15  preferred that anﬁ)ient.light' surrox.J_n'ding the equipment 'in'vol_.ved'
be: shie’lded';bo a swétanfiali.degree ﬂom the face 25a..'of the ca’.tﬁode
ray tube 25. In the 'ekemplax'y form of the invention shown in Figure
1, -this is éccomplished by light shields in the form of roll-up
shade un:&s- 38a; 38b and 38c¢, respectively mounted in..positions'. in.
- 20 the hood 19 where they can be dropped either manually or =
| "a.utomatically'by machine driven means. into a position where .they'
cover the access openings 23a, 23b and 23¢. In the form of f.he
_ invention illustrated, some small. amount of light can-sfill gain
access to the region of the cﬁthode ‘ray t'u_be fé.ce 25a through
25 small openings between the hood 19 and the housing 11 on the ihner

side ‘of the hood, but this small amount of light will not normally

ot



25 many respects to that shown in said U S. Patent No. 4,123, 157. _
Accordi ngly, such apparatus which is contained within the housing - 12 W
11 i'ncludes, in-addition to the mrrors 20-22 and lens 24, a masking fil m\”
casgstte and carriage assenbly general |l y- andi cated by reference nuneral 39.
The -assenbly 39 includes a cassette 24' which may beidentical to that

Wdi sclosed in the latter patent, 5 and so includes a supply and a
‘nmotor-driven take-up level .for holding and positioning a roll of dry silver
mask-formng f |a|dﬁ?rsnﬁ7c¢ff|estrr@r puylischstantiel, sleeeer ithe stlepityy oft ¥ f ashi on

to an imaging position within the cassette. Al so, the cassette carries a

hol d- down pl und@?gedﬁ@%l"%éa"éy d‘é@e?%?ﬁ?jltp%]‘ﬁéram ch are 10 '

respectively brought doqup cce si,on_ upon the portion_of, the
mask-forming fil m in posi aileq pitroforn; inege é’rPFB%‘é’d‘gpF%:ﬁel%s

descri bed nth r aent to, .C osure_and deve n L
operaltlonsI to pr uf:“lésad ?’r{énspa?’é cg %“reauge ﬁ’)é‘eh‘h%émf)’r c‘)'f"'e%?’ﬁ‘&v &ﬁﬁergon The*
h0| d- down pl U“Qgérabﬁ Q?Xﬂ ngggch%g e]dr%scrlbe%nﬂ: g?ﬁ'& th' I m

"supply and t ak ree s are repectively diagramatic a ed by.

ref erence nuMekgb ShB2ei Srvaik %ﬁamp@f:tm&ev TEXt‘I%'iQ'&ﬂxtr&. tpaﬁeﬁ% ed box

shown in the interior of the cassette shown in Figure 6. The control nmeans

t her ef or respeghémley £ire efldnit]leqiliRt-bLidhey fidmeUSddnd i BF nigNk3@Xwhidhm i N
Figure 20 6 outerside of the cassette (while they are obviously within
t he sane) and whiem tdeprem edesiidcef feel ymimement eifencelacted atanebaf a 54° and
56'. \Wen these control neans receive operating control vol t ages  on .
control |ines mderafithediby qarfevponcebidhatbe tdtine Magedi tocbpdorned| y,

- the hol d-down ‘plunger will be depressed 25 nonent ar i Iﬁ/ for a perl od
equal toPhe | &Pb%@?sb%ﬁécf%%%%i}ﬁeﬂn image. Also 11" may have CRT mode

setup and hard copy mode setup keys and herd copy a.nd CRT record
i keys respectlvely for setting up the record:.ng system a.nd effectlng
" the recording of the ha.rd ‘copy or cathode ray tu:be 1mage on the
m:.crof:.che ﬁlm card. |
15 - .. The splitting up of the equ:.pment 1nto a self—con‘ba.:.ned
| unit 10 and cathode ray tu’be ca.rry:l.ng caebinet 15 ha.s the advantage
that the self-conta:.ned wit 10 is more compact and much of the
. - : sa.'me can be standardized and sold at a lower cost for use only for
hard copy record produting purposes.
20 | : ~ While the control c1rcu1t deta.:.ls of the exempla.ry
preferred. :E'om of the _;.nvent__:.on being d_escr:l.'bed can vary widely,
it may have the circuit logi'c _and-other details shown in Figure 6,
to which reference should now be made. Figure 6 shows the i’n.vent.ion '
‘applied to an .app-a.ratus for producing microform records similar in
25 many_respects to that shown in seid U.S. Patent No. k,123,157.

Accordingly, such apparatus which is contained within the housing



, the heat devel opi ng plunger wli be depressed for a proper period

rmng fi I mw || advance the filman increnent to br| ng-a new area

he/ filminto an imaging 5 position. The mask-formng filmcassette and
- vage assenbly 39 is guided for ]ﬁoverrent upon one or nore guide rods 40.
The assem bly 39 is initially positioned as shown in Fig.6 opposite an

i magi ng and devel opi ng stati.on 41. The assenbly 39 may be spring 10

uroed | 05k i ieBOYel b8 hin S D di LUK 2B0BS Snfuens TIE SSEM DIV | ©

noved agal nst e return I's spring return medns by, for exanple,

a pul | eypa gy Q‘ﬁﬁ(%aﬁ%ﬂﬁé%ﬁ@'cﬁgrﬁﬁﬁhééé%nﬂiy (‘ééhgréﬁyci}ml%%é‘éjbsro the
assenbly 39 and extending around pulley wheels 44 and 46. The pulley wheel

46 is drieyeerd®é AuwidFall3048 TNESENRG 3P incDided diaREewRNREOl circuit 48
whi ch becones energi zed when an input line D thereof receives a start pul se
and becofgsh deyebe rigieaeitalhitn that i dipulodddnén 4ha' 1dtteregitentoei ves an "of f
vol tage generated by a limt switch 51 operated when the cassette 24' is
nmoved t eodnse rimgbudesan sfupply tamdi ®motgr-driven itaetur Leveldgar is al so
connected 20 - to a carriage latch input |ine 53a" extending to an "on"

t er m nalhodfing eafrosdblqndng e Pe4hoS dryisiidvey aﬁélﬁ'e@r% &&k®nbly 39 into .
position when it strikes the |limt switch 51 n the cassette 24' is
opposi t &BEFs s periadiealdy ﬁ%vatnﬁédllt?aa’ée%'%vﬁﬁ?slf?hflﬁf‘r% aBn the )

mask-forming filmi.s tr ferred to% %oger frarre - merofiche’

filmcard™ Pgﬁ’ownl‘ﬁ ﬁ Pes BRTSTES Fr?aﬁag Eﬁacar’ﬁteé carri age
latch ”Paa %h e:d%.nﬁrla.e'h%%e&vfefo 1%% %@%ﬁ?%' y 39 so it can
the forc

return un er t he sprlngr o the imaging and

dQL\09| Op'ﬁgpééﬁtvlei’i‘ tbulte Bodd' G nCauddedion %b&zb tﬁﬁaﬁb?ré@n 'gcaiyes an "of f”

pu se on an I nput
. mask-forming f:.lm 1n pos:.t:.on to press the same into a f:l.xed. plane

as’ descnbed in the 1a:l:t'er patent to c‘arr_y’ out exposure and
develdping opere.tions t.o preduce a franeperehcy_' for each intage
proj ect_eci thereon. The hold-dovn iﬂ.unger, heat develop_ing plunger
15 and mask~forming £ilm 'supply end tal;e'up reels are repectively_
diagramta.tiea.iiy' 'in.dieated by r_eference numersls 52, 54 and 56
respectively exbendiﬁé t;d ‘the dotted box shown in the interior
ofb the cassette shown in F:Lgure 6. The control means therefor
respectlvely are dlagrammatlcally illustrated in box form 1n Figure
20 6 oﬁts:.ﬂé.cof the ce.ssett_e (while they are abviously within the
'séme) and identified respectively by reference numerals 52'_', '.Sll' _
and 56°'. When".’chese ebzttrol means receive op'e_r'a:l‘.:_ing control
voltages on controi l:".nes. itient’ified by reference .cha.racters .B,'
C and A respectively, the holdfddwn pl"imger'v:i;.ll be depressed

25 momentarily for a'period equal to the largest expected exposure

»



30 line G. The position of the mcrofilmcard carriage 45 is controllc 'by -
a carriage position-control circuit 45" which reteives signals from signal’ 4]
sources to be described. Munted beneath the micro- fiche filmcard %
| carrj-age 45 is a plunger 62 controlled by a 14. ,.solenoid 62" which,
_V\,hen eqergl zed monmentarily, wll brlihir t he pl unger 62 agai nst the sel ected
gUame 1(:)ft';]he m Er](c)fiche f}l Im card in position for inmaging.to press the sane
agai ns e -ms ormn | in turn, braged by a suitable b [
described in $APer B‘hel‘é‘tatteFe‘fﬁ;}P@th PLYAEST t"ﬁlgl dﬂ%ﬂ‘@%‘i‘sé?‘?'J rtﬁﬁ‘g'ig"gg 2
positioned, agblkash fSQrEJthoﬁr{gCUﬁé 28m Md knORRRSE &R t¥ENARgT tash unit 58
or the like to provide a flash-of light to transfer the i mage on the mask- -
formng film 24sieionkag quaﬁbe afeskhtormieg ofiilenel ¥l pdyanged ©ie bR carriage 45

in p03|t|on'for L N €€ devel opi ng-
.station 41 g $fart® posg'fl on se sSrneé% V\g Fgéofgg?altmeg ﬁg%a?ﬂ% casset Itoe )
24" is opgos-l tp@sitwdni.MagI ng and devel opi ng station 41. At the image
transfter station 4|3 there is provided an end of row-sensor 70 which
-generates a“control .si naI the [ 45 nQesi . :
.mcrofiche filmcard so T ha V\p- RS ?‘E'a%eggfﬁéeaﬁggr%évﬁgg?g%?{;ﬁégﬁtyhg? eof is
in positionfas bum@Enger abdexaaa;tenﬁbrofonsadﬂmse@mdn?&odel oh geherasses- a
control 'signal when the carriage 45 Positions the microfiche filmcard so

.that ‘the | ast M¥ad i6f 1R+l he PoFbBrdr F2RECVR HaY BLY - § sOPBPS368i N on for
.1 magi ng ( Sec, Fh‘gg:.@ angodevé@oé’ﬂxgpytadloﬂﬁfzaTQtfz deensnid 39T mazabe SARaer 72

: operates anin ator icate to the operator that a new mcrofiche
filmcar cﬂ-oshomrde@arﬂbatle@ BPRiticheb spFingy@eturn means S1. ASThGr @RFGUs|y

_z:*;ggggt o var et el dofRffE RhaAR0 ARRRIEE BsWBHIn YRRl or

" by, for exaaple, a pulley drive system including a haln or cord

42 connected to the assembly 39 and extend;ng around ptlley wheels
'.44_and 46. The pulley wheel 46 is driven by a ‘motor 48 controlled
15 .{ by a motor control circuit 48" which becomes energized when:an. |
input line D tﬁereqf receives a start pulse and becomes de-energyized
when an inpdt line 48a' thereof recclves an “off" voltagt gcnerated
; by a 11m1t sthch 51 operated when the cassette 24' is moved to an
_1mage transfer statlon 43. The input 11ne 48a' is also conneeted
20 . to a carriage latch input line 53a’ extending to an "on” terminal
.3 of a carriage latch-means 53 yhlch latéhes‘the assembly 39.into
v : . position whed it strikes the limit switch 51. When the cassette
" 24' is opposite transfe; station 43 the image previously formed
on the mask-forming £ilm is t;ansferféd to the-proper.f;ame of a
25 %_microfiche film card 42a' shown iﬁ Fig.?_ supported on a carriage
| | i 45, ‘The carriage latch means 53 becomes de-energized to release -
%.the assembly - 39 so it can return under the force of the spring
I' return means 51 to the 1maglng and developing stat1on 41 when
} the-carriaée latch means 53 reccxves an "off" pulso on an input

-30 : line‘3. .The position of the mlcxofxlm card carriage 45 is controlle

f'by a carriage posltlcn control circuit 45' which ‘receives s1gnals

from SLgnal sources to be described. Mounted beneath the micro-

fiche film card carriage 45 is a plunger 62 controlled by a



. mcrofiche filmcard fromeither hard copy placed upon platform 17 or

¥m t he i mage produced on the face 25a of the cathode ray tube 25

gf erabl y positironed i medi ately bel ow the platform 17. The neans for

eedi ng i mages sequentially to a cathode ray tube from various data

- sources is viel ]l known in the art, (although the 15. prior art has not - -
cincorporated the same into a mcroformimaging systemas shown and L

* descri bed). These data sourcgs feed this infor rratlon one data page at a

"time,either automatically or under manual control. In either event, these
Si gnal sources feed data 5 to-be converted:-+nto al pha-nuneric, or picture
or cusolenpiddi2Ci wigidhor whdn esérdizedmdimeptdridyt awildatiolna sher age. means 74.
The data storage peans, 74, .in turn, is_conne¢ted to cﬁat hode ray t ube beam

-meang® & APRYNR EPY ettt Fome RE Hlfsi'“t‘?%‘?f"&ﬁﬁ Hefididy’ of . an

el eciqy gobgerandfsﬁqtnﬁens@%r Prdd3cthE AR AAihbe thaCRaM-rbhRink0" cat hode ray
tube. Suffice it to-say, the deflection control neans 75 and intensity

cont r 6 lmppedmura. H?i-‘\?éeébhypét spitebie 25k arl aP6eanTdRedirchaihe proper: '
defle nt t .. |, a en hi bi ting-signals
é fed'ttg'g ?J]%IH%I t%%%u%/het g'ﬂH al- gi %%akg%%gggghroé‘\sé’géc? F&ew ofi the
def | ecdnitenl ariccirht 6383 w.yll:LBpemet actenoeafissh diixr Sat@utthki hike/6b of the -
- ntensHé contrgJS neans shovvn co%g_ ‘ed to an in ut terminal 84a of an
n

" AND" S RERVIEE & hoafp’mg Fi T SBARSREEN IR AB29D ThENE dBFKRal of the cathode

ray timlbélsﬁlmﬂi Q) kh&G-ARaned Bhensick¥eichthei InRhed YonCRREQI Ng signals on .
the output line 76b can pass through the "AND' gate 84 only when 20 -enable

si gnagarrapgpe s &n R%étm‘héprlﬁmﬂ-Wer m'nal s 84b and 84c thereof. The
connections to these other input termnals will be-hereinafter descri bed. . -

Vib@n- the micr Qfxéﬁé"e.tsf heNEhel @R5d biia HevkEN$ing6s Bl oHEPT eSstart
posxt;on sensor 66 which is operated when the cassette 24' is
:opposite the imaging and developiné station.41. At the image _
itransfer station 43 there is provided an end.of row eensor 70 .
which geﬁerates a control signal when the carriage 45 po;itions.

15 the microfiche film card so that. the last frame in any row of

_frames thereof is -in p051tion for 1mag1ng, and an end of card
sensor 72 which generates a control 51gna1 when the carrlage 45
pOSltlonS the microfiche film card so. that the last frame of the'
- last row of frames thereof is 1n position for zmaglnq (SQc Fig. 'T). .

. gp" An output line 72a of the end of card sensor 72 ooerates an -

lndlcator 72' to 1ndleate to the'operator that a new mlcroflohe

filﬁ carq should be placed upon the_carriage,

As previously lndlcated. the mlcroform image-producing
,apparatus shown forms mlcroform images on various: frames of the.
.25 microfiche f£ilm oard from either hard copy pland.upon platform
.:17 or from the'image.produced.on-the face 25a'ofithe cathode ray
tube 25 preferably positioned immediately below the.plarform 117. - y
The means for feeding i;ages sequentially to a cathode ray tube
from,various data sources is well known in the art, (although the -

H



sed, .or when microfiche frame address signals are generated by data 25' _
storage neans 74 groups of control lines collectively identified by 86a\or.
74a extending to control neans 79. to effect the generation of control
signals on control. lines 86b and 86c respec- tively extending to the set

i hpts of frame and row counters 96 and 98, which enter therein the
mcraofiche filmcard frame and ro#b. 16. identifying in indicia of the
eys depressed. ver, .first signals fed fromthe conirol .neans 79 on
control | i=h5%ggﬁ'alj82§%? Phe'TPARE aﬁg FEW RBUAEP & Bvcf#e‘”@oh'f’f%gd‘f’?.on of

reset |ine S§btém alshendwsehd idepoiibedl . t IBSee CRHAL &urced NRMN el and row
counters 5 96 and 98 are respectively connected to the X and Y inputs of
the carriggénfBEIRGIEN T¥nErtR PEPS GFi & Wilre qither awywmptically epvedent of the
m crofi CNe: Gahta LILRLAGS 48y IdlkRed RBRE! 11REsd T1BRAD SobPlSBLEFIRTAT F AR
~into image transferring position belowthe 17 as uni.t when the ctrcuit
45" receig/egoabgiqpnukrfadoimer Blpmputnddic or|pivture Hrechr@mpredumiher - 96 has
~* an advance, input_ ternjnal 96a.to which extends |line 58a conpecfed to the.
output of 't HEPFI SATRECE Ao TRt GaYa TRt StaEase RRAE, Ahe AORHAEAst or ed i n
the frame ceuBt&fe MBEALIFRCSIDYuLHE idi Prinedbéd B! E£@lday AACRubE BRaA New
i mage-is recorded on the mcrofiche filmecard 45a'. The frame counter 15 -
resets to nii®pR? .7f WhEGh £REPschdvely Speticd Bhe Peshticrcand datgpsityng-

thereon. St il @fdokrst MfeahOt, VDS Soudfls 138 ALRHVANGGe! AR of e M N3l 982

to which extends a control [ine 70a conne to the e row sensor 70.°
Accordi an:y,casam rapecubee |SuSfide direto rsa20 theadefledtion nwgedel trekenend of
the row sen

g slgr 7 ,.vvitl! .he ocpe%{rage“(lj to ane t'he indi (':ielf5 in %h,%Pr ow -
counter one PofPPIEFEIHITY SPTRAUTPRE NeXfV? UEPHF Mg 8Rel At P Il take
© place in thepbhrwiichr €& proper deflection and intensity control signals
v appear, wheﬂ-no inhibiting signals are fed to inhibit input '
'.terminals 75a and 76a réspéctively 6f the deflection and intensity . ;.
15. éontrol means. The output'liqe 76$'of the_intensity céntrol means -
is shown éoupled to an input terminai 84a of én "AND" gate 84 whose
output liné-84c connécts to the terminal of the cathode ray tube
base é&ntrolling beam intensity. The rapidly'changipg signals on
. the output line 76b can pasé through the "AND" gate 84 only when
20 'enable signals éppeér on the oﬁher input terminals 84b and 84c
thgreof. The_qoﬁneétions to.these oﬁher input terminals will be

hereinafter described.

When the microfiche frame identifying keys 86 are depres- .
" sed, or when microfiche frame éddress siéﬁals are generated by data
gsf'storage means 74 groupé of.control-lincs colleetivéiy identified
by 86a or 74a.extending-to control means 79 to effect the ~ ..
f.generation of conttdl siﬁnals on'contro;.lines 8§b and 86c respec-
L tivelf extending to the set inputs.of frame and row cpunters_96 and

. . 98, which-enter therein the microfiche £film card frame and row



_ f. the next row, unless a differ'ent,frarre nunber is set-up by the.
10\ crofiche franme identifying keys 86. 25 . Whenr t he CRT record

de set-up key 8.8 is operated, a * control line 88a extending to the
tontrol neans 79 effects the generation of a signal on a nunber of control
“- lines like control line 88b extending to a notor 95 to operate the sane to -~

' ‘rotate pinion gear 32 a suffici'eglt6 di stance to nove the platform 17 from 30
'a position overlaying the cathode™ray tube 25 to a position spaced to one
.side thereof, so that the inage on the face of the cathode 17. ray tube

wi || be ideneifyddai riro indiecipr of cidiei beyssyepransednpriogever 4 férsi rrors 20-21
and the l.ens, 22. . An epabl e:signal _al t hen .a ars ,a_control line 88c
ext endi r?ég??s)lst %édiér?‘&’i't Qt?eer-c%'.'n% ggﬁnsofs’gaon ?\'lﬁ'r%ggltlé'%%a\';ﬁlegm anot-her i nput
t er m nalth@5€r swrNBRT tred doundEiPWy Lhé&ofifléctibnaot irgBbriTinensés y sensor 99,
whi ch senses the background light in'tensity of the inmage directed upon the
mrror X9 thergsehnNppUEs(Af YBesq seuURMkessan Thephtanecand rkaY 99¥ntesRnect ed to
an Lnputgel i0ie o 2 Yirelpd AGGEYS SoRnENar 05 el Y § N 3PPE QpePri ate time
to effect the trgns erp%f thefsiogﬁg‘fo&gener%teega%nft hen%d: P‘f(}ﬁ‘f intensity
sensor @8rtingenpesitiont @mtroblcigbuit GRT wichi effepdst tid movemantt 97 .whi ch
.generate ul.se hayin ‘wi dt.h i nversely proportionagl .to the intensity of
the | i_gﬁ? %ﬁpé‘éf'é%&ﬁye; ) F@‘Fﬁ‘aﬁﬁt?n_éf’f?/ %E’ﬂﬁg‘fl%‘_gfw i 408 oS ol pul se

~ appear s sefectedOtt i ihtdandd@ handfedri® podition vehboeUiHe 8Yagdhich line is .

15 connected to the input termnal 84b of the "AND' gate 84 coupled al so ?
‘to the MRhySEcyher dhenerryitels 'seeetidest hSivnebrisory2 OAPPBE terninal of
theocal Bofe. T dhe! Hihe2Coekk §CREL4n SGAURNCEROR! (bDF1natl TRIG OF M N
sigBal s for a sufficrent ti me -period to provide the proper exposure of the
nmask- f owhiely ekitbnd24 ine (38asteattcoéd U Abe output of the flash

control circuit 58, so that the frame number stored in the frame

counter iﬂgre;ses:by one digit éutpmaticaily each time a new image -

is iecok&éd on the_migrqfiche'film card 455'.- The framé counter
.15 : reséﬁs to numbé:_i when the last_framé'in any row receives an

image thereon.

similagly,'the-rbw counter 98.has éh advance input ter-
minal 98a to which extends a conéfol'line 7da éonnécted to'the
end of rpw sensor 70. Accordihgly; eaqﬁ time the lasé_frame in
20 a row is imagead, the end of'thé-row éensor 70 will be opérated to
" advance the indicia in the row counter one row position, so that - »
the next reco;ding-operation_will.take'place in the first frame '
of the next row, uniess.a_difﬁerent fraﬁe-number @s set-hp by the

" microfiche frame ideptifying.keYs.BG.

-1 o When the CRT tecofdlmodé'set-ﬁp key 88 is operated, a
control line 88a extending t> the coﬁt:ol means 79 effects the
genéraﬁioﬁ of a Signgl on a numbet o§ coﬁt£p1 lines like control
line 88b.extending't6 q-motor 95 to operate the same to rotate
pinion gear 32 a sufficient distance to move the platform 17 from

- 30 a position overlaying the cathode ray tube 25 to a position spécgd

' to one side théreof, so that the image on.the face of the cathodé



20  theoutputof control -circuit 97 to control the length of time the datg
page image is present on the screen of t he cat hode ray tube, this. output
can control instead the tenperature or down time of the heat plunger to
cont;\ol the devel oping conditions of the mask- forming film) 25

The output |ine 99a of light intensity sensor 99 is also connected to an
ypput terminal | O0a of ah "AND' gate 100 whose output |line extends to a

| anp exposure control circuit 102 whizch generates a pul se having a width-
i nversely Proportional to the intensity of the light detected by the |ight
intensity sensor 99. 30 However, the width of the pul se produced by the

| anp exposur eay tu@ Webhtheoﬂutﬁct‘-eﬁnJt“tPOQhRMPIrPJ‘tf'éﬁéPa?YISF‘Bé'WF f&iant from

the width of shewhulog AEOSTALLYuPNAIC ERT AR LR SOIAT ol e | 97 for

a given |ight" m?‘erfé’lrfy stri |ng imtensity sensor 99 because
these pul ses appBa¥Dlonda fdonrest ﬂmgmupemehmdung ts:omhees:pub' tayaiedly 95he | anps
.18 and the- |(n§fge on the face of .cathode ray tube cord ((_Euésv< when the
"hard copy no®¥ &etANRp RSP 98 havippAnqather ‘t"l’f@tc‘ifﬁf“f"b"fl I9 B854 &Rdi ng

fromthe éﬁy olphP 1&&16 SANLEA 1 F{gﬁasmlgny\idyl sbsoH baj thtz.Ble {3988¢ alneon of an’
enabl e si | on_a control line 90d extending to the input- termnal | OOb of

“the 10- " ANDacgaan@ODlgmr Ehtensihy tof the impeni Haerrrd appn Hirea™i f4ftng
- Sl gnal on i n. tﬁe “gﬁw Q%f%g'taigé %1 hgn %ﬂpﬁkﬁrﬁnhh@s!. 368%82«& (However

instead of us anp exposure co circuit 102 to control
~the on-tire ofo laarmapias Ihﬁ harmﬂcﬁafedéevéslrmednmlf etqralfau(eﬂhopeppr@d and
‘this output can I nst ead contr ol e tenperatyre as down t

th
heat pl unger REF2EDHIPE| tQ ﬁéfﬁ‘éﬁépﬁp?‘f?@séﬁﬁdift ton sdP“T%@"ﬁﬁ'é%“Fog’thi%ﬁ fi I m))
However, fbs 'ilgﬂﬁtfrpcteﬁgltyt Q‘éné/&] 9306 SAUEGRTE tOFmihBe of a CrT on-time

control circuit 97 whlch generates a pulse hav1ng a width
inversely proport1onal to. the 1ntens;ty of the 11qht detected by
_ the llght 1ntens1ty sensor 99. The-control pulse appears on an
:output line §7a of on-time centrdl circuit 97 which line is
15 ;connected to the in?ﬁt terminal 84b of the "AND" gate 84 coupled
" also to the image-codtrgl means 76, so that the intensity control
terminal of the cathode rey tube 25 will receiye,scqucnces of the
,'iﬁage-forhing signals for a sufficient time period to provide the
proper exposure of. the mask=-forming film 24. (Instead of using .

20 :theoutputof control circuit 97 to control the length o¢ ‘time the
tdata page image is present ‘on the screen of the cathode ray tube,
this output can control 1nstead the temperature or down tlme of the
heat plunger to control the developlng condltlons of the mask- .
forming fllm.) -

-25_' ' The output line 99a of light inﬁénsity sensor 99 is also '
.connected to an 1nput terminal 100a of an "AND" gate 100 whose
output line extends to a lamp exposure control c1rcu1t 102 which
éaencrates a pulse hav1nq a width lnverselv Droportxonal to the
:1nten51ty of the light detectcd by the light intensity sensor 99.

30 llowever, Lhc width of the pulse nroducvd by the lamp vxposure_




| anps, 18 include a standby vol tage source 105 which provides only a | ow

&\ of energizattion of the lanps 18, so that no appreciable 20

p light is produced thereby, and a fully-on voltage source 108 which
ydugles a voltage which will fully energize the |anps 18. The out put .

- vol tages of the voltage sources ‘105 and 108 res- pectively are connected by
“lLines 105a and 108a to input teksinals 103b and 104c of "AND' gates 103 and
104, respe tdve t he ard e up key 90 i's
depressé% genaﬁféc%?gﬁg?‘%il ety ontrdﬁ% |ngg&§Bc anﬂlgéé respectively.
extendi Rg tie ipapsé deaerdt Sy ofhe' AP ongaims cbABranNdildid e7ermbl e the same
to pass the-voltages fed thereto fromthe respective veltage source * 105
and 1082 94%%3 divhly inseRsiiyepirifdno e 1d9hY dapensityersrsare®30 connev\ed

bet ween bEQQuéEUtr_HHLé p%ﬁséé@o N a92F E2nt 081 idp 10 c3RG ueoarpn |ine 18

extending to the |anp It shoui d be ‘appreci ated that one inportant
featgre n@ﬁrelme:hani/m}ﬁ bh amsl the imgee gin ahellfStpleaqf derhede yeyecbibei mage. whi ch

"is for by, bac hte eas .surroundi n dar_ ta |ndi catl ng areas so
t hat tﬂgq hodtdlng] Yirn# eé‘ agpehaarrg TR " H &G %%g‘y I%TQ Thi's ‘permits

the use opbrihta,sene thghh 10h6 Niat ¥xEMASHG Q9ml BEANKeY ﬁm aonuairupt a corner

portion of the image field which will always be a |ighted portion. - Al so,
such an SontERd pepns (79 Whtl resule indthel IRLFHAR 95r@gepRYGUELINdn the -

m crof | %b.e C@Jntimiq gbngoé e&qa,nﬁ(;.auge S €he; mﬁkugms@ DY benugf - the image

produces 1 no nodi fication of "t originally opaque portion of this
fil d0 AlAso',' gattena$o whéxlpaeraits themuienuhattlteh90é>qyogut:enmgrre needed for a

~given light jntensit onthes reen of t edsl e stantially:
| ess whgg ‘?ﬂle"gl bﬁ%u%&%?l CREF Y& gh?ﬁ’ rgb 2 ﬁ%r mf”%t Lge)r t han
l'i ght ed @ewévdinsntbisest . uslég tﬂet thpdEbEel/ﬁd: EhedsuBi eom-&odue to the fact
t-hat t he application
_ . ecircuit 102 to control the on~time of lamp 18 the lamps can be
" turned on for a Elxed_per;od and this output caplxnsgead contrpl

15 . the temperaturé as down time of the heat plunger to control the

. developing condition of thé mask-forming film.)”_

However, as illustrated,.the vo;%agé.sources for the
. lamps 18 include a standby voltage source 105 which provides only
. a low degfee of engrgization of the lamps lé, so that no appreciabl.
© 20 visible light is produced thereby, and a' fully-on voltage source
;-lné.which produces a voltage which will fully energize the lamps
. 18. .The output voltages of the voltage sources 105 and 108 res-
‘pectively are COnhected'by lines 105a and 108a to input terminals
103b and 104c of "AND" gates 103 and 104, respectively. When
25 . the hard copy record mode set-up key 90 is ‘depressed, enable
- signals: appear on control lines 90c and 90e respectlvely ewtcndlng
to input termlnals of "AND" gates 103 and 104 to enable the same
to. pass the»voltages fed thereto from the respectxvc voltage source
. 105 and 108. Isolatxng rectlflers 107 and 109 respcctlvcly are
.30 connected between the outputs of the "AND" gates 103 .and 104 and

a common line 18a extending to the lamps 18.



of a.narrow intensity turn-on voltage pulse to the intensity control
term nal of the display device to produce the small |ighted areas does
have an instantaneous eff®ct- in.bringing up the light intensity:to a give
desjred value, and so the light 20 intensity produced thereby gradually
increases with time ard so there is produced a nmuch | ower. average |ight
inténsity than that produced by consil%ent voltage signals producing
,\-backl i ghted areas on the cathode ray tube screen.. Also, if an attenpt is
made to increase the avér s EnkeASPEs igted diat erqyimeertdatafdadumeng ar eas
25 ° on the sc syt ] [ egh4 & Sl 1%h
affected. It 'i‘;s@ggﬁairﬁﬁé‘et? ol t%qlugéi%:p 3 4 Eﬁeﬁf:’lio ra‘f:)‘ﬁ'l.‘:ét(é %ﬁgaﬂa]gﬂﬁ%ﬁ g 6 will
prepare the retorfdrnel dyshasklighbed sxresasyrepeiingx iy fetefodifigtin :
~mask-formng film24 whether CRT or hard cop irrasgi ng is 30,  demanded by
_operation of t#eeasrepdbatetheyp and reco‘r’“(fi‘gﬁe%)/’é’.e"‘-Jr L 8e ardt5o8 Hf2%he
hard copy &ecofiisnp&iénitet thtd uk8Yo ORner QMHC S $hERl tPLeRsEP M bcddede 90a
connected to control means 79 which generates a signal on a control |ine
90b to rotate $¥haPpeIHues Y&AEne? Hopteniiofeths dnage fieldiricheviglagiviaym 17
toab positigéwat_gigcci‘q__\éﬁr gﬂgo{‘)_acgug - _t%ghcﬁ hod égﬁitbgbe 25 where hard-
. copy can be supported t efeon’beneat i’ tHhe i mage-Teduction projectio system -
When the hard &apyts eeorddstDdets ahepitelye PHoduwwedpar ahedyicaofidHel Baodss _
cinhi.bit signal _appears on |ine 78 connected through 10 an_isolating diode .
.78 to the i nhfBFE™? AT REFENFRATS PacklisBiedRarvie? 8F WWABER IO S age -~
~means 74, jgef | gethon reQiibel ofeReriBimdyi 6HieRESi ty control nmeans 76, until -
the CRT record start key 94 is.operated, so that no signals are fed to the
; gatrunje ray t lgRrtion of this film. Also, it was unexpectedly found that the

exposure time needed for a given light intensity on the scﬁeeh of '
the display device is substamtially less when the alpha-numeric
or other data thergon are dark.rather_t@an lighﬁed.portions thereof.
15 It is believed that this is due to the fact that the application |
| of a harréw intensity turn-on voltage'pﬁlse to the intensity
.cpnirol_terminal 6fthé.display device . to §roduce the small ;ighted
areaé does not'have.anlinstantanedus effect'in bringing up'the.
light intensity;to a given-desired-valué. éhd so the light
20 'intenéity'prbduced thereby gradually increases Qith time.ana_so
. - there'is produced a much iqwei ave:age'light'intensity than that
| | prﬁduded by coﬁsistent voltage signals produéing backlighted areas
on the cathode ray'tube.screen. Also, if:an attempt is mgég to
i increase the'ﬁverage intensity_of.sﬁall lighted data ébrminq areas
25 on the screen, the resolution of the image ptoduéed is adQefse;y_

affected.’

It is apparent that the logic of the circuit shown in
Fig. 6 &ill prepare the reéording s&stcm shown for a proper exposurc
. . . . . R

' . "of the mask¥forming £ilm 24 whether CRT or hard copy imaging is

30 . démanded_by operation of the éroper set-up and record keys. .



~

~25 until the CRT record start key 94 is operated and the naskihg.lS' film

fTH

aSsetit
or d-

.results

conput e

be fed via a |inep&atesh edidichg Harantéfie rebb i@l ddieusamuber data readout

buf f er,

e 24' is at~he imaging and devel oping station 41. ‘WWen the CRT

start. key 94'is depressed, the * signal appearing on a-‘liné 94a

ng fromthis key to the . control neans 79, as previously explained,
in the removal of an inBpbit signal frominhibit |ine 78 so that

r stored 20 data to be recorded on mcrofiche filmcard 45a" w |l

storage neans 74 and connected to the input terminal |lla of ‘an

'

"AND' gaRredydes . at igadverie goelkdle lingS0astmsrtehdh eomhrol maimisa for a new

| mge -0
hard co

line 92

cont r.of
| 11 a 2of
whi ch i
pr oduce
21. is

‘si gnal -

i nhi bit
defl ect
appar en
film.yca

- 92, “Or.
Is data

ot DR P GEnBar B8 P UEL Mol U021 1R B, 23 -DLAAUERd. When the
py -recor ﬁey- > 1 s -depressed, the signal appearing on the control
disxdengtang32 dncantirebtimans rurhi tlicpest ®imeDAaldocasi gnal on a

i ne 92b extending fromthe control nmeans 79 to the input termnal

BORREFOTy &P °OFFE . theriface ADthyAAaFhe9a 1i¥staPs @8 otiereniRie ter i nal | | b

TopP AL b8 Usuppok t e thdBedrO bbhsa sl 8hd ﬂﬁﬁeumcﬁﬁ}s%&o?&tﬁfel ch
s an enabl e.sirgnal for "AND' gate 1I| en thc masking filmcassette
F¥SteM-oned at the inmagi ng and devel opi ng station 41, and an inhibit
at all other tines coupled through insulating diode. 113" to the
‘input tegrdmahé HAR, cdRA rabskd GBafsdellp KUY b8' 1 SlpEADRaTRANS 74,
ion control nmeans 75 and intensity 5 control neans 76. It is thus
12 epRtinupes "intPitysignal Bpapats cackinee 7T8ncanepted Wwhepudhhe maski ng

e IS 1 n.a.prapel pqsiti .and either the hard y record key
fd%el%gg'ftr%’é%glrl dgt%?t Eﬁe@’eﬁnﬁ%&bé%%“prtgwlo aif%d‘ép?%%sed and there.
and PEH BEr tisd BLAGR BeOFHye/ feduls 7@, r&edeibn cdREraAPRERsANCE

75. and intensity control means 76, until the CRT record start key

94 is opetated, so that no éighals are fed to the cathode ra§ tube

" 25 until the CRT record start key 94 is oﬁerated'ﬁﬁd the masking '

15

film cassette 24' is at the imaging and developiné station 41.

When the CRT record start key 94 is depressed, the

* signal appéaring on a 1ine_94a extending'frdm this key .to the

. control means 79, as previously explained, results in the removal

' of'an_inhibit signal - from inhibit line 78 so that computer stored

20 -

data tg be recorded on microfiche film card 45a' will be fed via

~a 1line 93 éxteﬁding from the 6utput of the computer déta readout

buffer étdrage means. 74 and connected to_thé input'terminal l1lla

" of an "AND" gate 111, to provide a cycle start signal each time

data for a new imaée on the face of cathode ray tube 25 is to be

25

ﬁroduced.
. _When the hard copy record key 92 is depressed, the signal

éppearing on the control 1ine'92a_¢xtending-to control means 79

initiates an enable_signél on a control line 92b extcndiuqifrom .

. the control mcans.79iEB the input terminal 11la of "AND" gate

111. The “AND".gatg 111 has a seéond input terminal 111b which is

:connected by line 113 to the start position sensor 66 which produces -

" an cnable signal for "AND" gate 111 when the masking film cassette



lo _of a sigﬁal at the output of "AND' gate 111 then is fed to the input
108 of, an i magi ng cycle ¢adntrol means 115 which,” when triggered into
operation by a signal at input-term nal 108a, results in the sequenti al
appear ance of control signals at appropriate times &t the various output
lines A, B, C, D, E, F and G leading 2b 15: various parts of the circuit
onwn in Fig. 6. The i magi ng cycle .control nmeans 115 may be any suitable
timng unit wWhi£hogetinaliest LRE T Qi Nnko4 \pe% QR, ut put _1ines

A-G the al phabetic characters |nd|§(l:a<?| ng the rg a |vé§?d|n 49t h‘@qvarl ous .
control signal &hhdbétsdignahtatdall Bther timesstoupiedi ﬂagegaaneayﬂ@gcmmeol
‘means 115 geney.at,e gontr. l. pul se on i.ts ouyt ne A which extends to
the mask fil mis ri ?)o ?teheed c%l(r%tlrto "Pngaﬁesr"%ﬁali g4gdv7a’r?cé“‘f HE3nRE KEPEOPYEERE il m

.50 that an upismgede fricafie 14)etefeckSoP@BhtiNAdadHr7si ARDIiAGensigXt, the
‘control nmeans 115 generates a control signal on its output Iine B which
l'ine extend§ tTERSL M52nfiol - dbhwispFhitfy 8PPatants thatmshns 2" gat¢ Lke i nput
term nal s 95a .an14 L oL\ T, e 0 yt, of. _1ight -
intensity sensor 99&%"%{% o&h{;ﬁ%&ﬂ%&fgsﬁ%eﬂg n%lro @?r%aéns 9"'7s éﬁdél 102. The
-control means mpancbds@zlmynbee:ctpera&ﬁeehatd ghby yreabt@rkeyhe2j rirt kid icmn of.
the control signal EJF | ine hat m)verrent 30 of the, hol d-down .

" plunger agai.nst Pﬁe s r AT St E??ﬂ fﬁeWr‘i"'ISIB APFAPTE 889 pEESFelexposur e

of the film'siatai in aueber sEBESR GOMd Qi & PRAkScOMakE. | a8k i;gyeat.—k&?ceoer' od
necessary to conplete the | ongest antici pated exposure. :

_Next, the I%m@¥ eytiealott (fGP PHERHSE afiSANRherae htb@htlﬁofei)lrps@'mnnewt put
l'ine C which eppgepesint OmidiagNER pl;gﬁ?g__g r > v

‘heat ed pl unger agai nsnt th‘ie\i 3X|€o%%53re ra%e&%ys ﬁies %ggﬁg@?ﬁ\r’%ll%? Ire%[(':i:%toa
.devel op tfug samgraqiqg by a signal at input terminal 108a, results .in the

. sequential appearance of control signals ‘at appropriate times at
', the various output lines A, B, C, D, E, F and G leading to

15: various parts of the ;ircuit shown in Fig. 6. L

" ) ",_The imag}ng cycle éontrol means 115 méy be any.su;taﬁlé
timing unit whiéh generates various control pulses on séid output.
.lines'A-G,fthe alpﬁabetic-cﬁarécterg;indicating tHe relétivé time
the variou§ conErollsignals are initiétéd- Thus, first the image
20 cyqle-control means 115 generates a.control pulse on its output
. line A which extends to the mask film strip.feed control'méans 54°
to advance the mask-forming film so that.an unimaged frame thereof
" is positioned for imaging. Next, the control means 115 generates
a control signal on its outpu; line B which line_extends to the
25 L hold-down plunger control ﬁeans 52' and the }nput terminals 95a
" and lOOc'cénﬁrolling-the feeding of the output of light intensity
i sensor 99.to lamp and CRT e#posure contfol means 97 and 102. The
-coq£r01 means* 97 apd 105 may be operqble glightly'aftcr'the .
. ' initiation of thé control gighal on output line B, so that movement '.r
30 : of the hold-down pluné&r'against ﬁhd hask-forming film 24 will
| ' be completed before éxposure of the film is-initiated. These
control signals.will last for_the period nccessary to completeﬂ

the longest anticipated exposure.



ge cycle control neans 115 then generates a control pul se on output

) extending to.the notor control circuit 48 which pulse initiates the
nerg' zation of notor 8, and to the cycle control circuit 45' -which then

. P ions the mcrofiche card carriage 45 in accordance with the input

.o si gnal s.fed to the "X' 10 and22.y* inputs of the control circuit 45'.

.Next, the image cycle control means 115 generates a control pul se on out put
line E extendingee ! ePluifacty SRl 00001670 o8 JIRNE pl1g0CT 62 against

the frame of the microfiche filmcard 45a'" in position for Imaging at the

i mage trepnstel psdgeomongput Wine feohigh cxbendss toottiar bkapullsegan output |ine

- E is not e mcro-.fic il mcassette 24' has reached the
limt, S\ﬂn{ﬂ%ﬁi gnfg %el"{unca BoYiaisPerce Ei‘f'b’ﬁﬂ%"’efﬂa ™€ i crofiche card

O

carri ageew%simes fpasé tdfonRsl ntaJQE £ 6§ efl 10 €6 Qlelveh @RE dsdrcaMerden an i maging
p05|t|on Next, the inmage cycle control neans 115 generat es a

- pul se on‘“laﬁ‘é PRLFUEONEERE TeaRFi Li5 SherRroeratasha ¢onsRl cRkseoPR CiTcuit 58"
Lo initicuguenangl gabicaRaty theuld Asboliabhei WOLGH L ben yag@ges the frame

of the mcrofiche filmcard in position | magi ng thro he previously
i maged fRUudme igfitiptesrdbk-e@Fgitarionngf frokor B4. andhe thagectycl e control

age return pul se on output line G which is

-means 1 ener.ates
shown 3e>]<ct é‘nﬁg o't élgca‘"f r"lcggé PP R E oHiter BEC O iEhg 15244 {0 rel ease the

carri agear@iddel UbNid @ckbfddnet widh @he NAFAEL NAYNh OTEcASLh NtHehexcase of the
carriage positioning nmeans in said U S. PatenL No.. 4,123, 30. 157. The
out paP 13" ¥ drBRte PfcHRR coBtTe cippyit 48} ni MKt ofthe himagar eyelge | at ch.

means 5%0%Qr$1h%a££'Eil§a§éﬂé}Q@?saat%Qntz%lr Flép%ﬁggcar s,mttﬁenesgrl ng return

- means- 51 can.return the mcrofil mcasset I age -assenbly 39 to a
pos|t|cn¢xmh5#xggthe hees pburigeri selonoid 62' which move plunger 62

against the frame of:the microfiche film card 45a" in position
E for imagingJat the image -transfer station 43. Manifestly, the
15.;contfol pulse on output line E is not initiated until the micro-
+ fiche film cassette 24' has reached the 11m1t.sw1tch 51 at the
1mage transfer statlon 43 and the mlcroflche card carriage 45 has
+ positioned the selectcd mlcroflche card frame in an 1maglng

'pOSltlon.

20 _ Next, the image cjcle'cbntrol mecans 115 gcnerates a
. pulse on its output line F which extcnds to the flash control
'ciscuit-SS' to initiate energization of the flash unit 55 which
-then images the frame of the microfiche film card in position
for xmaglng through the prev1ously imaged frame of the mask-
25 form1ng £ilm 24. The ‘image cycle control means 115 then generates’
:Ia carriage return pulse on output line G which is shown e#tendiné
; tc the.ca;riage position control circuit-45f to release the . |
: carriage_to return to its initial or home position.as in the case "
: of'the carriage positioning means in saic U.S. Patent No.. 4,123, =
. 30, 157. The output llnc'G also extends -to ‘the "off" toerminal of
t the carriage 1atch means 53 so that the carrxage latch is released
over -the spring- return means-Slacan return the microfilm cassette

. ?
and carriage assembly 39 to a position where the cassatte is



23. adjacent to the start position 66 at the inage and devel opi ng. statifo
41. Yhen the cassette 24' is opposite the start position sensor 66, an
ass@ci ated indicator 66' becones energized to indicate that a new'i nagi
operfatlon may take place. 5 Wil e not shown in . Fig. 6, the
apparatus-of-the present invention nost advantageously carries out
.additional func- tions also performes, by the apparatus disclosed in sai d
\U S. Patent No. 4,123,157 to enable the user to add infornmation on uni maged
portions of a artially imaged franme of the mcrofiche 10 card-formng
film 45a’ cepf et é&?ﬁa‘éﬁ%@wwn i&8c P tiddealRae and|deysherisiss for
effecting sucbtmoadax.onwaa@rt%l Ok RLE ba" CLYI kB35 ko LS U1 S0

‘card. carriage be noved.into a posi- tion where a projection lanp w
project a sel sensad f6amn a$sacieted dndic¢atoe €6l @eémesl agefdilzed ot O the
platform 17 s at er - sheet . of hard can be positioned
‘upon still un?rﬁ%%edeg%hratlon"sewof'm?%%gs%?etf 2EEP W&n’é" ﬁ%‘ﬁﬁ an i maging -

operation gf' this overl agnsheabtismorhfBrired. 67 the sppapeusdescitdbed to
transf.er dat-a on the overlay sheet: of -hard copy onto a preV| ously uni'maged’
* portion of, PHRF SRESKAISIEAPh JOFF | ARVARERYSREALY GaFFiafsPRE addisienmdgéun®r onto |
the microfi che;gar difs 3aReb il ¥pdne ASRLEN QSkYodadisaled vl ef fect -
this add-on :capability fromdata i mages original [y nmade from cathede ray
tube screen :j Rekpas, Nehet 423 d57otormgdable tthe !ﬁwetqfactcxhentxafndacd@ roay t ube 25
nmust be forne klighted areas thereof duplicati :
dppear ance of 1}'}/aagéloppm:lyilg 2%-“:% rd COF e%d%f) ﬁ?aﬁf ﬁbe lcﬁ%y have

‘been prevmusbayraal-lfsmmgedmm 4tsbe su-heen&hefk@%heaiazr ayt LilﬂQSuddt i s -not
Rel i eved that such inages have been used in the formation of mcroform
images -or - f or ¢HEL PR H FSBEERLSGEDT RS TACHINGr B¥Y A r 2AGPAI PRPTEFEPRMIAFR add- on

-capabi lity. .| {efiQul i@ B %ﬂcl‘&ﬂtchgeéﬁﬁsga@rlmgg Y bPaBQnto!ld if:%sg-[ y

'silver filmis:affected by the background'lightéd portions of the hard copy
i mage, tlﬁere tian ybe:ﬁ)adatquqyadgujlamp wxll project a selected frame. of the . '

microfiche card-formlng film onto the platform 17 so that a over-

%4/

15.; *ay sheet of hard copy can be 9051t10ned upon Stlll _unimaged
\ por ions of the selected frame. Then, an imaging opcration of
' this overlay sheet is effected in the manné;.described_to_transfer
;Edata on the oyer}ay sheet of_hérd cépf onto & previously unimaged
- portion of the mask-forming film and_theh to transfer this image
20 onﬁo the microfiche card frame involved. 'As previousiy indicated,
. ' -,:to ‘effect: thls add-on cap;blllty from data images orlglnally
made frOﬂ cathoae ray tube screen images, thc data formed on the
" face of the cathode ray tube 25 must be formed by dark backlighted
' areas ghereof_duplicaﬁing the.hppeérance of hard copy. While
¢ 25 - hard copy—duélicating images méy have been previously displayed .
g .on.the screens of cathode ray éubés, it is not believed that .
' such.imaggs have been uéed in the formation of microform images
’%6: for the pu£bose of giving a microform recofding system an
'iadd-on capability. it_éhould be noted that because a_microﬁilm'
0 1ike dry silﬁer £ilm is ‘affected by the background lighted
. portions of the hard cdpy image, there can"bg nd_data added-

thercto once it is imaged.



e
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-controls identified generally
‘controls cal

0 once it is imaged. 24. The sel f-contained nicroform

" Thus, as illustrated, &ge keyboard 32 may be provided with ot her

rame i dentifying

eys are pressed

y reference nunber 120. These additi onal
for automatic production of hard copy fromthe data recorded
on any sel ect ed Th¢ sifd fofontRéned MLEFfRE EBA9E-PEYICARY fiflik A& aavand t he

for rm't 'H@d@é;dﬂe@r% 'hgbg JtQier &?HaQJ.?%lelscﬁé %o. L Q{cgcgﬁédr edSuc Wen a hard

copy producing key and m crofiche

a

produci ng uni,t 10 may be designed to have other capabilities now to
cribed. Such a modified unit 10" referred to as a mcrofiche inmaging
adout unit 'is shown in Fig. 8 to which reference should now 5

be

controla heasf@ZOansxtlehcherfgrt@ ttheagantictofiiehasimA@ingesdl ts in a control
on a contrﬁ | i.ne 120€ exte dln to the ngo rofiche imging and
e u

si gnal

readoutreﬁ‘g?‘ft e v &

- cargl-f (b f | FARLARET f0Rs4Bate, atii@&le&b&{}dOBQQﬁyt Be Jrovi@d] ection
" stati,on where the inmage of the selected frame will

ot facFs- °5Fr‘f‘ﬁ=€

18 89t i che

be projected upon a

pri nt'erwigthi @thEr2copfize Sckﬂﬁpalﬁ’@dagﬁ’iﬁr@@i&mﬂ gefprancgenymbesown in the art.

To thi

- means
the i rmg:edpdscmyedfi:éxd tha éat;aoréa:axrdeakmr @af §dfl@nstédnefrmner@ﬁ itble i magi ng and

readout . unijt

?&%Dd”ﬂ": g acﬁ'h.%tﬁ%%%. 3819 11I %Q:%ngﬁqe PF&?\E:!:;B né he control

to the unit SO t at t e unit

ate mcrofjche.card

ard copy from

produ ‘key and a-.

o s iy Sre-gerrigs iR AR Al P g na i PR e 1500 26

| - exiendidiGat @ug1i8a CaUt LRbrdTRAESAY Wihdnl al B Eopy p@'og@éﬂr{gok_e)m gnal fed over

a control line 120d to the m crofiche imagi ng and readout

15

i

20

25

and mlcroflche frame identifying keys are pressed, a control

lens 120a extending to the control meahs 79 results in a control
signal fed on a control line 120b extending to the microfiehe
imaging and readout unit.10' which effecté the movement of the
microfiche card—formxng fxlm carflage 45 to a posxtlon onpo site a
projection station where the image of the selectcd frame w1ll be
.projected upon a prxnter unit 122 which could be a xerographic _
unit well known in the art. To this end, Fig. 8 shews e.control
line'lzoe extending from.the contrdl means 79' to ﬁhe enit 122

so that the unit will form hard cépy from the image projected

on a portion thereof from the mzcrofxche xmaglng and rcadout

-unlt 10°'.

When a dupliééte microfiche card producing key and a copy
nuﬁber key are depressed conéfol signals appearing'an line 1l20a’

extending to the control means 79' will result in a control signal

fed over a control line 1204 to the microfiche imaging and readout

unit 10’ which will move the microfiche film-forming carriage 45
into a positibn where all of the frames on the microfiche card-
forming £ilm are pro:ected onto a portion of a microfiche .

dupllcator means 124 where the seclected number oE mxcrofxche

K duplmcatxng.cards are prodpced automatlcallj tereby.

-

'

s



unit 10" which will nove the microfiche filmformng carriage 45 into a
posi tion where all of the frames on the mcrofiche card- formng filmarg.
prgj:ected-onto a portion of a mcrofiche 30 duplicator means 124 where (t
. sel eécted nunber of microfiche duplicati ng cards are produced automatical\ly
thereby. 25. Figure 8 al so shows. vgrl ous. types of data sources which
Qe selecti'vely fred to the data stora nmeans 74. Thus as. there shawn,- a
| ocal conputer data soure ufleZE‘g 1(11 canera ae%n spyrce 128 or ot her
nmi scel | aneous | ocal dat & € ced Sf36 RS VRLIPUSe PSR | Py S¥EETEct ed to

t he data storageigRadh Bé weeaweayo:aed)ftoatxwubeblsaodaéamaeussc;e: sebift, i on
key. To this end, control lines identified by reference nuneral 120g :
extend from - t3%e tReFft SEPYredndocAd compyiteR dafat BRYrcenbityi FevifaoFR®Fondi ng

switch 126a, 1283,0{ sjo%Q@etlQaCQPrb%Ertﬂ%céﬂa%%GQ 19202 SR’ ESuddds1so the
.data storage nmeans 74. The video canera signal source 128 may.be operated

.f rom si gnal 5 sorapeke fssadet:hmeévocmeaned reputhd idpea 3Rnagxmends f by vi deo

di cal 132 fl I
Touna: garme o aheracin, P E IR RP ot e P AT o TPt |1

‘the art. Sim lcdhk¥ol B3nes tidenvifiRa s@rﬂarfara@na‘hme&emrmglaﬁtémy £béem f ed
frominput si.gnals on an input |ine 130a' extendi ng from X-ray, or patient

chart record déih® SoRHEAsTeanENTI i WHLHY inckwineARRFHiAAE? MOrTQEPonding g g SO
;shows a tel ephana+oetiaRek ¥ L 1WBLCH, c%HPécﬂ: %9&%&@&&%@@%&& 136,

tel etype dat’'a source 138, 20 facsimle data source 140 or nedical data
i'nstrument a0 i ortheodaize storage] #a@arcn14be Thel wqoveiuser@oamledmt@et hes

telephone network g% 0 er€.4 n_of sw%abl e ke ero%tg Si’rlt%bi e
tel ophone not wdPR BSifHaresd dhar o giet Fateputer: FiE2Eo0ioreSP cH Ho™ 11%m
lcorﬂ r ol 132a extending to video medical equipment 132 whlch may be C A.T.
| ‘scan systém, fluor0560py, ultra sound,'gammé camera, or other
. patiené moniﬁoring equipmént well known in the art. Similarlj, '

15 the video camera signal source.lzs may'be'fed from input signals

on an inpﬁt.line.130a[ extending from X-ray, or patient chart

record data séurcés identified'by.reference nhmgral 130°'.

.Eig.'8 a1so shows a.telephoné network 134 to which

remote compute£ data source 136, teletype.data source.138,

20' .facsimile data source 140 or medical data-inétfumentatiqn source
* 142 cén be selectively. connected to the'gelephong network by °

operation ;f suitable keys to gencrage suitable telcphone . network

control signais 6n ah;output.line 120£f extending from congrol
i' : . - - means 79" to the telephoﬁe network'134{
3 . .. 25 - . While as descriﬁed_abéve a nén—archival‘maék—fbrming film
like dry silver is used to. form the iﬁdgé proéuced.by the projection
system and thls 1mage is then transférred to an add-on dry process
archlval £ilm like the dispersion fllm disclosed in said U.S. Patent -
Nos. 966,317 and h,123 157, the reduced projected 1mage may be
tra.nsferred d:Lrectly to the ult:una.te ‘mierefilm to be used. as the

o permenent final microform recording mediim.



qNs 79' to the tel ephone network 134. 25 _ _ Whi |l e as descri bed
' el’lmmnmm'ﬂ;wn”"rask-form ng filmlike dry silver is:used to. formthe
ge ] projection systemand this image is then transferred
an add-on df'y frotess archival bigl m 1'i ke the dispersion filmdisclosed
in said U S. Patent Nos. 966, 31.7 and 4,123, 157, the reduced projected

i mage may be transferred directly to the ultimate mcrofilmto be used as

the pergppept. final mcroformrecordi ng medi um -.26 - CLAIM5: 1. An
appar at is 101 produci ng m croformrecords, -including a hard copy receiving

station inclydi ng, a;0pagseuB! abkopFbaudtagSmieEcFBYmngetbeasl,at f or m bet ween

a first position, at"which the platformb5 occupi.es a given area and hard
copy plﬁﬁ@ﬂu&ﬂn%hs-hafatéep91ﬁaaebeihgasedtiandiacaaamnq pagition; a

di spl ay device having a screen nounted on one side of the fi

the pl appaqiefplapfotmei ngeanscfeenmorvang thedplatfolm screen\bei ng

| mageabl e when 10.- the platformis in the second position; neans for

st position of.~

§

di rect i bgtwdeni anfitrsh pbesisdiorenatnwbichi ¢her pdatfexye- reduci ng proj ection

means for reducing the inmage which:is either reflected fromthe hard copy
on5t he ptaupibes aogivent aAvescradnhard spreropPlaggd onz&he5 and applying the
mcro-inmage at a filminmaging station to film nmeans which is photosensitive
to the Rl%tﬁormnﬁgé.bé.1mﬁﬁeapp&PQtGSS$§°BFaPR§&tFHn¢IaFnl1,amherein_20

said d!égsgfageéégﬁceaﬁagi%% gesc¥ggghm %% ed®dn’one side of

the first'positiop of the platform for producing a
scréen image of daté, the'screén béing imagéabie when.
10 tﬂe platform is in the second positiop; means fof
| directing the imége on the screen into said area;
imagebreducing-projection-méané-for redﬁcing the
imagevtﬁcﬁ'is either reflected from tﬁe hard copy on
the platforﬁ .o: on the screen, to'micro-image size
15 and applying the micro-image at a film imaging station
| to film means which is photqsensitive to the mic;o4

image.

2. An épparatus as ciaimed in Cléim 1, wherein
20 said display device has a scréen which produces a
sc:een\image pf_data-in response to data signals fed
to input terminéls thereof; a source-of_daté signals;
and means for feeding the daﬁé_signals'to the display
deviceginéut tefminals sequentially.to form.on fhe |

25 screen different images constituting different.pages



screen image of data in response to data signals fed —t—e—m
thereof; a source of-data signals; and neans for feedi ““M‘s A
to the display device input termnals sequentially to ﬂ%‘i‘i@“ﬂ“ﬂ“ ea
di fferent images constituting different pages - 27 - cdata to be ¥ .
imeged, 3. " An apparatus as clained in T &'m1 or Caim2, wherein said
Yl atform novi ng neans includes manually 5 operable neans and neans for
~automatically nmoving the platformaway fromsaid area in response to
operation of %f dakeko |be cimagade neans. ‘4. An apparatus as clainmed in
Caiml, Cdaim2 10 or C.aim3, wherein said filminaging station,
pl atform and projection nmeans formpart of a self-contained unit, and said
- means for directing the inage on the screen into said area is nounted bel ow

the upper face of 2 sur¥h@PRAFATYWH ah SAdred|in G lePLni¢Lladh 15  be
Celectivel y 1 doMiRFRigbPal At EaaRrins Roghs Ipk RS Memiathea | n
o0 2 ee 0 leliine sifns S SebaE b SRR S g e,
backar ound | nEHETGTbEHG TR Tl Bt o LU By 61 Thare S ¢ R o copy
25 or said 4 eflid Rfud 10y GPErld Meddw, | ength of tine :

-

4. An apparatus as claimed'in Claim 1, Claim 2
- . 10 or Claim 3, wherein said film imaging étaﬁion, platférm
- and projection means form part of a self-contained

unit, and said means for directing the image on the

screen into said area is mounted below the upper face

of a surface upon which'said self-contained uﬁit;can
15 be pléced when it is desired that the screen image

or a hard copy image be selectively recorded upon said

film means.

& ve ¢

5.  An apparatus as claiﬁed in any preceding claim,
. 20 ~wherein said'apparatus includes 1ight source means
for directing light upon hard copy placed upon said
platférm when in said firét position; and éxposure
control means responsive to the.background intensity
of the image.field projected by eithef said hard copy

25 or said screen image for controlling the length of time



“t\he filmis exposed to the imge inVOIvedz 6. An apparatus.az égained
f y| pr erein said platformis exposed on one side

EME lﬂmmﬂﬁjmﬁﬂmnm t he apparatus so that a user may readily place
haxd £opy “on ‘sai*d Platform and thepg Ls provided on said one side of said

pl atform nmeans for sel ectively noving a |ight shi el'd whi ch bl ocks anbi ent
light fromsaid area when it is desired 10 to project an inmge on the

screen of the display device into said projection neans. ‘7. . ‘An apparatus .

‘as cl ai rebe ifdlanyi sprexpedied) o dihy  Asimgeeiimvdioresij s provided |ight

I ntensity sensor ‘15 nmeans responsive to the background intensity of the

I mage field projected fromsaid hard copy or fromthe inage on said screen,;
first control means responsive to the output of said light .intensity sensor

means. only wfen Pﬁeﬁﬂﬂﬂﬁ?ﬁﬂﬁn&ﬁHQ&P#mﬁQ)kﬂu&hﬁrnnﬁ;edinanng 20
proj ecti mean S fron1the I| ht reflected fromsaid hard copy for
eld3me nabgs

cont roI M h¥herein $add ®i@ % &HREeG P Ane 19448 neans; and
Sendor FEARESS B e?%%ﬁbésé té{éié’p&@tf%% S ¢has ?af‘ég'eniiﬁﬁtf hg
0]t peTRAD RN S o o, A e 179 e
and there is provided on said one side of-said platform -
'means for selectively moving a light shield which'.
blocks ambient 1ight'from said area when“it is desired
10 -'to pro:ect an image on the screen of the - display

device 1nto said pro;ection means.

‘7. An apparatus as claimed'in any”precedihg
claim, wherein there is provided light intensity sensor
15 | means responsive to the background intens1ty of the |
image field prOJected from said hard copy or from the
image on said screen; first control means respon51ve-
to the output of said light 1ntensity sensor means
only when the image. progected into said image-reducing
- 20 projecting means is from the light reflected from |
said hard copy for controlling the. quality of the image
produced.in said film means; and second control means
responsive to the output of said light inteusity-
sensor means only when-thelimage projected into said

25 image-reducing proiection means is from said screen

Q

o v A



8. .An apparatus as clained in daim?7, wherein 5 ~secon

control neans respectively control the tine for which |j ' ted .
fromsaid hard copy, and an-image appears on said sjmmﬂ !m““ Mar af us b :
Io: '
10

as glaimed in daim7, wherein 10 said g st and means
regul ate the devel oping conditions of said fil mmeans. An apparatus as
-\%Lained-in Claim7, wherein the inage produced on said screen conprises
ark al pha- 15 nuneric characters forned by background |ighted portions
of said screen surrounding said al pha-nuneric-characters, .said control .
- means bei ng | Eght céntgblLiyAgmenesqiRlntgdofnthbeinaggd pretidcddrected into
said projection neans. 20 11. An apparatus as clained in any precedi ng
cl ai m :wher ei insaadldf £f lmmmeassi,ncl udes a hard copy reflected |light
sensitive mask-fornmng fil mupon.which said reduced inmage is first formed,
and there is.- 25 provided image transfer neans for transferring the
i mge on said mask-fornmng filmonto a selected frame of a second |ess
li ght .sensitive fiBm ndBnarpavprtysotReflainrpfapheChpdBelri ¥Bergin 1o
. An apparatus as clainmed in_Caim1ll, wherein there is Brovi'ed nmeans for

aut omat i cdl | ySaddi AdratnaRdssecrnd sPnsrrd PERRSESRESFREYSpEsition to
o f _ . el e oS g |
hat successi GEPBAGLe SR GiPE AP WihibRdient 89" Fet e RERR] £rhl POt 00

frames of said,$8cRada tbBly, ana an’image appears on said screen.

. - - 9. an apparatus as claimed in Claim 7, wherein
10  said first and Seéond control means'régulate the

déveldping conditions of said film @eans.

o -10. An apparatus aé'ciaiméd iﬁ Claim 7, wherein
-the.imagé'éroduced_OQISaid screéﬁ'comprisés dé;k alpha-
15 numeric characters forméd by backgfound lighted portions
of'ééid screen Surrounding_éaid'élpha-numeriq |
l.characters,.Said control means béing light sensitive

means mounﬁed in the image field directed into said

2 e

projection means.
_20 _

11. An'apparatﬁs as claimed in any preceding
claim, whérein said film means includes a hard copy
reflected light sensitive mask-forming f£ilm upon which
said réduced image is first férmed,_and thérg is

25 provided image transfer means for transferring the



i t /oW ' human 1T nterventiom 13. An apparatus as clainmed in Caim 12,
P control neans responsive to thelight 15

L@ y,”'mmqnaﬂ %duced on an always light portion of said screen
~for\control litngtt of time an | e_ appears on said screen for

provi di ng a proper ‘exposure of the film féans. 14. An apparatus as __
claimed in any preceding claim wherein said dlsplay device is a cathode “tf

. ray tube. 15. An apparatus as clainmed in any preCeding 25 claim wherein

said filmne ¥%?H¥H ch said
.- pages of dat gﬂrgdre to be recor or recor I Ng’ t%e regﬁ‘g}ﬂér mage

" produced by "¢ ¢ i d Jégﬁ N frame area
- 4 A U ) S OV L ot

- of said pernanent ‘'sai d per manent recor ei ng
~initially opaierEtdigid < Fattarwiedei ng render ed transparent by radiant
. energy fromonly the relatively dark areas of the inmage produced on said
screen, and projecting the sane on said permanent record film 10 16. An
~ apparatus as clained in Caim1l5 as dependent upon Claim?2, in which said
- data sidnals fedl2n sdird dpgarates ras)atlajmedivie el | Db edheareirs fr ani ng

“:-relatively dark image-formng areas thereon. 15 17. An apparatus for

produci ng reddrare sishproniddd yneans for automatically moving a new
section of said film mearns into position to receive a

new image on said screen after an image is formed

" 2

- thereon, so that'successive.pages of data are automatic-
~ 10 ally recorded on spaced frames of said second film_

without human intervention.

:ii. An apparatus as claimed in Claih 12, wherein
_ theére is prbvide& control means responsive to the light
.7;5."intensi£y 6f the light produced on an always 1igh£__ .
'h.'-fﬁortioh of said screéa.for ceﬁtrelling the length of
time_an image appears oﬁ said screen?for'providing a

proper - exposure of the film means.

@ 0O09 %

,2Q "': 14. An apparatus as claimed in any preceding
. claim, wherein said display device is a cathode ray

" tube.

15. An apparatus as claimed in any preceding

25 . claim, wherein said f£film means includes a permanent



et b won e o o cq A= ()

f. 3 - 31 -

recoxd f£ilm upon which said pages of data are to be
recorded, means for recoxding thé reduced image produced
by said image~reducing projection means on a selected
ffame area of said permanent reoord film, said permanent
5 record film being initially opaqﬁe and being capable

of being rendefed transparent by radiant.energy from_
“only the relatively dark areas of the imagé produced on
said screen, and projecting the same on said permanent

record f£ilm.

e ™

10 | | )

16. An apoaratus as olaiﬁed-in Claim 15 as _
dependont upon Claim 2, in which said data signals
fed to said input terminals produce backlighted areas
. -fraﬁing relativelj_dafk image-forming areas thereon.

17. An.apparétus for.producihg records substantially
' as hereinbefore described with reference £o Figﬁres 1

 to 4 and 6 to 8, or Figure 5, of the dfawings.

2w oy



