2092318 NICROFICHE RECORDI NG SYSTEM The present invention relates to
appapat us - for automatic prevention df uni ntended doubl e exposure in
annK\at abl‘'e archival mcrofiche re- cording systens enpl oygg)gzarla
intermediate filmto 5 carry a record ngefromanlna@n t ()aé
tr fer station where the mcrofiche filmcard receives the record i mag
The invention al so reIatest@gggacmEERBcb BYSTEM warn of fail- ure to
transfer the image. 10 . een devel oped by the applicant and
co-workers an archival hard’ copy m crofiche re- cording system which
.ré?kéctsI|gﬂnmméfpﬁésandO£uvenEmbnpkeda&es1ﬂb(#ppaﬁ!ﬁusece|V|ng pl at f orm
and projects an inmage of it in greatly reduced form 15 onto an initially
t ranspar didr iadtsometiat preventibneoff bhintendedcataubde by a fil m head unit.
The filmstrip is dispensed froma cassette nmount- ed on the film head, and
i s fed bexpdsureivimcamnotebtableoanchivadi mjcrefiisherrae a sel ected area
20 of the filmstrip to be exposed can receive the projected I'ight inmage. A
pr essur e Qg Pretens ¢RR1QEiRgt 2f &Pé&ﬁﬁFQHﬂ§Q|ﬁH#%n§9p agai nst a
pl anar backi ng apertur pleflnlggo,E1 grOJectlon pl ane and an i nagi ng area,

o]

and the fG35RY <2 tFREPES.1133Bs phémagdng iSEAFEOPTHR 13 | m head is next

transfer station where the microfiche film card

receives the record image. The inventioﬁ also
relates to use of said apparatus to warn of fail-
ure to transfer the image.

10 There has been developed by the applicant and

cé—workers an‘ézchival hard copy microfiche re-
cording system.which reflects light off of a docu-
ment placed on a document-reéeiving.platform and
pro;ects an image of it in greatly reduced form

15 onto an initially transparent 1ntermed1ate dry
silver film strip carried by a film head unit.
The film strip is dispensed from a cassette mount-
ed on the film head, and is fed by film advépcing
means to an imaging region where a seléctéd area

20 of the film strip to be exposed can receive the
projected light image. A pressure element presses
the selected area of the film strip against a
planar backing aperture defining a 'projection
plane and an imaging area, and the film is then

25- exposed to the light image. The film head is next




aned along QU|des f. ron1the i magi ng station to a developlng 'station, mher

a hot. shoe preSS|ng -agai nst’ ;t'he exposed ea of ‘the fil mcauses de-
vegl oprent, of  the i'mage to forn1an opaque ge in 5 t he - exposed ar
thereofh ‘The filmhead is-then noved to an inage transfer station,:

t-he i

on. the dry silver.filmis to be repllcated on a p05|t|ve

eas

@

mhereﬂf—_fj

-|n|t|aIIy opaque . microfiche filmcard of -the phot o-devel opi ng type -(See

U. S ~Patent 10

4,137, 078 i-ssued June - 30 1979, to lzu and . Ovshi nsk

The ni ¢rofiche.card is hel.d- i'ndexed. on -a novabl e carriage so that .a
'prédéélgnated frame of the card receives the jmage on.the internediate

fil'm

backi ng

l'anp to-direct. ||£gglﬁg%oggg g;gus ef P4l 8fethe|fllﬁ3§€9%

renderi ng transparent t

A pressurem%ﬁ
filmstrip toget

pl ate.

tcont plTs I zTn the f

e prev y-.opague areas str e hlgh

intensity flash |gamophéit o8 the ﬁﬁégfétesl féﬁﬂﬁ‘a@foﬁ&ihénﬁh éche f

card. .To replicate a.new i mage the fi

st at| on

head is returned to the irfag

mherg trth@y@*possdrsreéé tﬁé&éﬁ& The f11m head is then

10

15

_2075

25

'moved to ‘an 1mage transfer statlon, where the- R

image on_the~dry 511ver~£1lm ;s_to be repllcated :

- on a-positive initially 6paque microfiche'film'”

4 137 078 1ssued June 30 1979, to’ Izu and

'0vsh1nsky).- The mlcroflche card 1s-he1d 1ndexedf'
Com a movable”earriage'se'that'a“predesignatedf”:

: frame of'the.cara reeeiVeS'the'image On”the”"

between the output prlsm of a flash lamp hou51ng

and a-backlng plate._ Image transfer ‘is accom-

plishedhby energising the f-ash lamp-to dlrect--

vllght through the 1ntermedi?te f11m, 1mmedrately

| fstruck by the high intensity flash lamp llght on .

"'the selected frame of the mrcroflche f11m card.

~ to the imaglng stat1on, where the cycle is re-:f"

.peated.

y) ..

| ash

rlm
|ng

'card of the photo-developlng type - (See U S Patenthr-

lntermedlate f11m. A pressure element presses the .

f11m card and. the intermedlate f11m strlp together- e

“renderlng transparent the prev1ously opaque areas ;g'h

- To repllcate a new image the f11m head 1s returned"p:.'?'

SheHOR AT EER 1B ABAPINGnBAROR ke hod ate
ve)fcwgﬁ@f%pgt é'ﬁp%hgfé sy ﬁ%ﬁ %lllg%n%l,%gpujg usi-ng and a-



microfiche card may be exam ned. via a "read” nDde .of the system- VVth

d/carriage,- which is accurat y' 5 locatable in x-and y ditections. by
arfs- of._an i.ndexi ng system. ved .on-a track to a’station’ under t ke

JQ.Iens ~An il lunination systents noved: next 'to the nmicrofiche: fllntcard/

© carriage. and then the chosen frame of the card i's prOJected back to 10. _he!,;-

docunent rece|V|ng -area. . The system al So possesses the capability: of - .
r_annotatlng -or "updatlng" exi sting records stored on.the nicrofiche. filtm

. Thi f t f.the t t d.” Th ter- 15
Tt en e Bl OFaBRLRL ogka' Hax| B8 LERMLREAIOTR Bood Ine 'hQrSrcopy

"Tﬁrepllcaipe utégagpgfegﬁﬁa §§e ractigﬁttﬁéeaglﬁeﬂghgate as opaguée upon -

devel opnen copy - hav | ettering ona white page will- thus

2 rep||Ca§8sﬁﬂréﬂ@d'Ew§y f?Qm Eﬁé'ﬁh&ﬁih?"léﬁsantﬁBaﬁﬁérbeCtang'e with.
‘trans-. parent letters.The mecrofic however,-is an-irnitially opaque

_ phot odeppé k@i PO1RO6AEEVEat i ayehi whith iendecadatengversibly tranSparent
~where struck by high intensity light during flash.ex-- 25 . posure." Thus,

dar § neldcaysbbe 1hexoan§1yaﬂzdech1ons bgnmeaaplofaaa as |rrever5|bly
transparent i mges
o 1ndex1ng system, is- moved on a track to a statlon 55,w
.f' under the lens.. An 111um1nat10n system is moved t--et
..next to the microflche fllm card carrlage and then[t;in'
"'? the chosen frame of the card 1s pro;ected back to y.j
';1ph the document rece1v1ng area. - -. ; -
' ? : The system also possesses the capab111ty of
. “annotatlng or "updatlng exlstlng records stored{'ttt-".
on the mlcroflche fllm. Thls arlses from the |
nature of the two f11m systems used. The 1nter—t'
'3:;5r' medlate f11m is. of the reversal type, dark areas. _s_h“-
on the chosen hard copy rep11cate as- transparent
areas and 1lght areas repllcate as opaque upon
development.. Hard copy hav1ng ‘black. letterlng on
a whxte page w111 thus replzcate on the 1nter- o
f?}zoe' medlate film as an opaque rectangle w1th trans-
parent letters. The microfzche f11m, however, 1s |
an 1n1t1a11y opaque photodeveloplng posxtive film _t:-
: whlch ls rendered 1rrever51bly transparent where

) struck by hlgh intens1ty 11ght durlng flash ex- :; L

'.p;25 __posure.: Thus, dark markings on the orlg1na1 docu-_f~j_

I I'm head- pos|t|oned away fromthe imaging |ens, t he ni‘cro- ‘fiche fllnt,;



on ar ot hérwi se still opaque mcrofrche filmfrane. These r enmai ni- ng opa_-
reglons on the- ntcroflche fllntrenaln ‘annotatable," i.e., convertlble'ln_?’Tif
that they~can re rendered transparent by a, subse- quent flash exposure. "It -
IS thriegspect of. the nicrofiche filmthatHallows for ‘updat i ng of ntcro- S
fiche ords As used throughout this dlsclosure and - in the appended _
clains the term"” “annot atabl e" 10 ~wi |l be " understood to refer to a. fllnt"
t hat—1.s" capable ‘of accepting-a second i-mage after exposure . and developnent

of a first image in'the same gen- eral region: Thus, if a copy of ‘a

do nt. i-s i maged OE i nkcrofrche fllnlg@&d frane: mhege t he |nd|C|a on..}:
t he docurrent .are B8Pk FPRELICBRE 22P) HRECHAERY BraPﬁggﬁeB kPPPR8s are now..
stored-as irreversible ¢ the.m.crofich To ugdate t he pa-

mi crofiche f|Intc%?daﬁn?hﬁﬁEVfﬁﬁt?Fegllﬂpaqgﬁe@rcrﬂglc ?EEI%TIFF
convertible area fh P%ﬁé?hiﬁ -o%aéﬂécéé 1£ﬁ$”§ﬂ093epﬁf8?62§c83

intermediate filma I St e néw entries onIy ThIS |

i s acconpl i shed by; y@ g augﬁﬂéggtégiathe iNEW. I BBHGe Bt gi%at?ne record.

on‘a white backgroun ace on .t ocumenf récei ving p orm e.g.,.
typewritten bﬁacktﬁﬂsttﬂay\regﬁebeapeﬁderéfaetraﬁepaaaﬂe byoassabseg after

developnent soIer of
: quent flash exposure. It is this aspect of thef-
_mlcrofiche f11m that allows for updat1ng of m1cro- 3f
“;fzche records.f As used throughout thls dlsclosure
h_and in. the appended clalms the term "annotatable"
.'10 ;_w1ll be understood to ‘refer to a film that is-
'.]hcapable of acceptlng a second image after exposurer'
_ and development of a flrst 1mage in the same gen-
eral reglon. *htf | _ - | .
Thus,-lf a copy of a document 1s 1maged on al“:
'”l§ﬂ'fm1crof1che £ilm card frame where the 1nd1c1a on
.'pthe document are dark 11nes on a llght background;
a.fthese dark lines are now stored as 1rreverS1b1e -
pclear-llneS'on the m1crof1che card --To-update thel::
=.Imlcrof1che f1lm card w1th new entrzes 1n a specl--%.
'-?odh'fled st111 convertible area of a’ mlcroflche f11m
"-card frame one prepares on 1ntermed1ate f11m a:
-;afresh-image con31st1ng-of the new. entr;es only.
Thls 1s accomplished by us1ng as a source for the
"new image a dark- 11ne record on a’ whlte background

.25 f placed on the document receiv1ng platform. e. g.,



] n'parent nem/entrles on an othermnse -opaque |nag|ng ‘area, -i's then

';,_éﬁ] cated at 't he transfer-5 st ation onto the mcrofiche filmcard frane

~Yheske new entries are-thus replicated as -additionaf i r-reversible cl ear.

i mdici a~on the sel ect ed franeéSProper regi-stry of the neM/record |s 4
~achi.eved by using the "read" mode “of  the systen1to assi st in-10 - orlenilng

~ ‘the.new entries on.the :docurent” recelv- ing platforn1before the"'_

.g5|nterned|ate filmis ex- posed to receive the new image. ‘“Here .an |nage of
“.the chosen frane to be updated S prOJected ‘back ‘onto t he docunent -

e b L BEALE, LR fon I EECRaRET DREK. RHY' Ynen sl aced ol h:‘J
docunrent, jggel .V%%S%P eﬁer&@@ga@\v&ﬂ?ﬁﬁeﬂedsaf{ng Lo new i ndicia are

 properly'p respec e proJectet Trhage of .20 the

m crofichgadd pé?éﬁ%chew1gﬁtr1es oﬁréﬁﬁbtﬁePQYsEpo g&ﬁ@d by Carrylng OUf.a.

.. conventional Trecord” -cycle, .1 e: he. mcrofiche f-iflmcard is returned: to
. the trarﬁaa{]usg sdied, the. Ehéﬂin f@pﬂméteavse ‘tRet Beahg®EENg station, -
"~ _whereupon the 1mage of the 25 - new record indicCia is projected. exposed
‘deved - staticsh orico e imideof bohe fikm cardoframe.fltheserd forame. at - the
transfér station. Such annotatable systenms are lnherently vul -
TR new entries are - thus replzcated as add1t1ona1 :

' 1rrever51ble clear 1nd1c1a on the selected frame.:
-Proper reglstry of the new record 1s achzeved by
'*-.fu51ng the "read". mode of the system to a551st 1n
.?lﬁ_'lorlentlng the new entrles on the document recelv-"”.
| -'”'lng platform before the intermedlate fllm 1s ex-'- )
h'posed to recelve the new 1mage. Here an lmage of
"the chosen frame to be updated is prOJected back
rdonto_the document.rece1v1ng-platf0rm, u31ng_the
"'ld.”‘"read" mode'prewiouslyideScribedL_'A white~sheet
.J"'nof paper bear1ng the new record 1nd1c1a lS then--
““placed on the document rece1v1ng platform and -
:moved around untll the new 1nd1c1a are properly R
| f_posztloned w1th respect to the pro:ected 1mage of
B 120 ::the microflche film card.. The frame is now up—-it_l'
--'ardated by carrylng out a conventlonal “record“: |
'cycle, i. e., the m1crofiche f11m card 1s returned
"to the transfer statlon, the f11m head lS moved to
c_the 1maglng statlon, whereupon the 1mage of the

.25 new record 1nd1c1a 1s pro:ected, exposed, devel- ’-'



nerabl e t.o’ reCord’mnbeOut by an unintended second' ' 5 exposure; accidefitaPd/
sel ection. by the operator. of an exposed mcrofiche filmcard franme in. t -

he- - 1ief_that: i's a fresh’one can result in the superposition. of a.new 3?._:
.record~¢nage over -an oId one, w th concopi tant obliterati on of the oldi10 =y
record\. :In one aspect, this invention: lates to provrdlng a sensing -

nmeans to d|St|th|sh bet ween fresh frames and exposed ones, .and to prOV|de L
aut-pmati ¢ prevention. of accidental multiple ex- posure thereby 15 _
1tdis, equaIIy basi.c to-archival'systens that ‘a. failure of the systenrto
prbdﬂbe a record image -an the nicrofijche filmcard be imedi:ately. cam -

muni cated to the"é’ﬁ@iJ @Rd rep} igated aptonithe [igxodiahe, BHimGard of '_ |
failure.of the flash.la .anot her aspect; ‘this invention .

0: 20 fi
relates to- prowrﬁﬁﬂw%éﬁg §m§é§ﬁ)§ﬁ§ -automat i cal |y such a flash

fail ure. | n -accordance, w.th on e ur es - of I nyent i or. there |s_f:'

provided in an annota% %ﬁ%ﬁéﬁ% q%ﬂ%ﬁﬁﬂﬁéﬁ t dM4T ke that R
pre- - .vi OUS'Y %%%%h:ltée%%%rf 1%% anfr)[t;é%detd Ueldbrdf @ Cho_ser_‘_’_;
sensi-ng: area. on ected mcro ere e sensing area i's L

di s- posed eXEI er'&?ﬂp&s%rtehea'd@.%n‘tf 1t E@l%%l%rpw the operator of

an exposed mlcroflche fllm card frame in the be-" -
11ef that it is a fresh one can result in- the |
'superpositlon of a .new record 1mage over an old
-.one, wzth concomltant obllterat1on of the old
10 ,record ‘In’ one aspect, this 1nventlon relates to
prov1d1ng a sen51ng means to d1st1ngulsh between ;:
fresh frames and exposed ones, and to provrde
'-automat1c preventlon of acczdental mu1t1ple ex-;;
jt'posure thereby. | _ _' - .
'-_ 15 f s It 1s equally ba51c to archlval systems that
a fa11ure of the system to produce a’ record 1mage'
on the mzcroflche f11m card be 1mmed1ate1y com-':“
| munlcated to the operator. In practlce thls is:
i generally a result of fallure of the flash lamp to :'
20 ftfxre.“ In another aspect, thzs 1nvent1on relates ,-fh
-'pto prov1d1ng sens1ng means to detect automatlcally
asuch a flash fallure. . _ | _ _ | |
In accordance w1th one of the features of the_,lﬂ~"
| 1nvention there 1s prov1ded 1n ‘an’ annotatable

25f__m1crof1che frlm recordlng system 11ke that pre-.-w.-'

o s [



o 1IIun1nat|on means are provrded to render the sensrng area’ |rreversrbly
sparent by photo- devel opnent during the process of replicating the
~ o

n ermedi at'e. filminmage of .the record copy on. t he’ ntcrofrche franme: -
'*TControI means responsive to thesyo: sensi ng neans are’ provrded 10 drsable

f-the source: of ill'um nation-enpl.oyed for t.he” replrcatron pro- cess whei
cl ear .non-reflecting sensing area is. det ected, for ‘preventing acci dent al”
~doubl-e ex-. -posure of the mcrofiche frane. 15 - = A-'specific:feature of

“the invention conpri-ses nakrng t he sensing- neans in the formof a Irght

. area.. An

source g9g,g1phabgel BehOhekss €130 b3 inG! It rdedido Of the. sensing.

specr eature o the.invéntion 20" conprises |ncorporat|ng

" the lighiveeyree anghpben bedeingt areanbn bheellaeite@ el ement used duri ng.
t odetector into the backing elemeént 'used -duri ng 't he replrcatron process. tn'v

;.accordanterufibhenﬁthme f ehtuee the" seasingvatieiapis dissper ator. controlled

..override of the 25 drsablrng of the saurce -of “illum.nation permts: the

r-jsubsequpoSedoehteraahosorehseamaggryffGheamecwaﬁamnmg-or updating a frame.’ 1
. A further:feature-of the inventioh conprises providing an alarntneans e
]resﬁonsl%éumenﬁﬁeoﬂoﬁﬁﬁaﬁ are provided. to render ‘the . :

" sen31ng area 1rrever31b1y transparent by photo— eﬁ"
development dur1ng the process ‘of repllcatlng the f.
"1ntermed1ate f11m 1mage of the record copy on the |
| tf_mlcroflche frame.. Control means respon51ve to the xih.
.IC _'sens1ng means are prov1ded to dlsable the source f'.
of 111um1nat10n employed for . the repllcatlon pro-
‘cess when a clear non-reflectlng sensing area 1s
_idetected, for preventlng accldental double ex-w'
:'posure of the mxcroflche frame.f' |
'is_'l - A spec1f1c feature of the 1nventlon comprlses.r:'
makzng the sens1ng means 1n the form of a llght
. source and a photodetector o sense the reflec- jﬂ'?
t1v1ty of the sen51ng area.;' |
| | Another spec1f1c feature of the inventlon _
”ij _fcomprises 1ncorporat1ng the 1lght source and pho-f';ft
.'.h todetector 1nto the backlng element used durlng |
the replzcation process..~ _ ' _ -
In accordance with another feature of the
”'3 1nvention, an, operator controlled overrlde of the 1."

'°~_ 25 "dlsab11ng of the source of illumlnatlon permlts_h.



¥ - ' : S :
5 neans%so'as to warn the operator that the frane chosen has a prior.
on it. ‘In accordance with another feature of the invention the sensing A
means. |pc|udes a light sens- ing neans. ‘di sposed to. det ect t-he passage of t__,-¢f
10 . ght -from the .source of |Ilun1nat|on enployed in-the replication :
proces§~«t hr ough t he .sensing. area Fai | urg to detect a I'ight pulse, even .
during -the. |n|t|al exposure; |nd|cates fallure of “the’ source. of . "
-|Ilun1nat|on Cbntrol means responsi ve to 15 “failure to detect such a
pu!se are prQV|ded An. alarn1neans responsive to the control means ‘are. C
-prev1ded to warn the. oper at.of il.l.um nation-failure; ccordance with: -
anot her .f.eat ure cé" I’?éﬂ’f(? q%&ﬁqb&? SRR & ﬂﬁ?efsﬁqu}'r e{icﬁjﬁ'hg exposure
of a. preV|oust un ased ‘frame i.s. acr}:le by a second-reflection sensing.
af ter “exposure. (i4§}nqloﬁ1u 3§Hﬂ§ 3%5 ‘sensing area.dufing thi's ’

second sensing 15 | 10 Bl JdeDeYd Uhd rlyeriId Gombiiddd. control

and aIarnlneans serve o.-war-n the operato cor

i nventi on. theré i d%dfﬂﬂj @ragﬂlﬂgyhglgégﬂaﬁgyvgrgbsgﬁgeaagggojorn1ng'
and storlng |nag of  record. copy 1 ncluding neans for formng. an inage of -
the S 5 . means so as to ‘warn the operator that the frame : :
| o : chosen has a prlor 1mage on 1t.
“In accordance w1th another feature of theff:
'1nventlon the sens1ng means 1nc1udes a llght sense-“
' --1ng means. dzsposed to. detect the passage of the
u:id‘ d11ght from the source of 1llum1nat1on employed in
the rep11catlon process through the sen51ng area.'
~Fa11ure to-detect a llght pulse,-even durlng the
'“d[inztlal exposure, 1nd1cates fa11ure of the source
:of 1llum1nat1on.; Control means respons;ve to
- 15 '_fa1lure to detect such’ a pulse are prov1ded.' An
alarm means respons1ve to the control means are'
'provxded to warn the operator of 111um1nat1on'“ N
'failure._“ | ‘_ | M
' In accordance w1th another feature of the h:ff.;;f:
G:ZOII 1nventlon illumlnatxon fallure durlng exposure of
“1;:a prev1ously unexposed frame is: achleved by a
| econd reflectlon sens1ng after exposure.- Detec~"4
zlltion of a reflectlng sen51ng area dur1ng th1s h- |
.second sen51ng is 1ndicat1ve of 111um1nat10n faxl-
| r25:“ ure. 81milar control and alarm means serve to3"}'"'”
:warn the operator. _fﬂ A o |
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Ui fithin s 2255‘52?? .egn' ™ o\ ?LSS. 2; Zpeénégﬁg;rﬁﬁgﬁt bly?gtﬂiggt e
'r'r'eg%fnéog‘f the. .efrgéfjné‘)g?eéo. i 5Imd2§£ glgjgjzle; h%or adiant Tnergy. roans for -
T b APk il s e Lt T
';nébgphfga???i egyg{eﬁpg?%rgg;gﬁglate I Fﬁ&gnﬁﬁﬁéﬁsbﬁg phot ographicfilm

be,ngr%ﬁoggn%@gyabnel9@inaneaansefordfa5mingfehwaﬁage folze rglgsor pt i on of Fhsf?,_

| d th
G Cre T et tBe MReBLAE REEE" B A dtb s aage mge o

desl
pres r|%%0he fl 0E§¥In Hgg%?Er6$chertibn1oﬂeana ﬁmag&ng03|ng a given

|.m.durin repllcatlon'
'sen5|aEF&HGEanetimaéﬁﬁrﬁﬁlﬁQ&iQﬁ?thegg¥tfr8mgg EC§F|8ghcgnst?tutes .

| ar e o
. Sgr;anepﬁ} |n§} ca#?o%t’lrfg?eg?ﬁ&?é‘gﬁ‘é%Y%@Pmmﬁ bastheesn eegmsnd heac\fllVI ;)1;1 ;23
fr amaf Hene nfgnaxing cmsea:onmmm@téw ts%nsh@graafanﬁséﬁgk e therewth ai

di sposed so *not 'to.

: ) eagh "@%ffn mter%ﬁi t%{ @b |{:‘%ﬁ$%(na‘;‘g O{#R: appebatiabbey, ‘st at: us. .
; 1o§gn§,trq‘?p& Teddehe Ghasagtenh 1 sl Mré&hﬁerfsfﬂﬁgg'ngﬂegggg'ng?vgr to the =+
2 chesem td mfﬂrﬁ?ﬂﬁ%lfs%& I Ng- $a@1%9 i %IOFB%S?-%& ageas when the -
St :t §§ } iﬁ% neans- 1 or Ll @@tmm e tmmim@mﬁg_segy ng z;r ea
o ?nd|@a@pmacoﬁﬂmm(ﬂhéﬁéﬂ#ﬂfd%mﬁnéth‘iMEgg]Jne¥ﬁe m gggf{ghead |ng 2 'i
: -photographic film being an annotatable permanent record . o
15 formed. by the absorption of the radiant energy as it o
. strikes the microfiche Photographic £ilm and the micro-_:,
fiche film having designated frames for receiving the '”_ N
"image at prescribed locations on the - microfiche film, means
for exposing a given sensing area on . the microfiche photo—
120-1'_graphic film during replication so that the ‘status of the.
R ‘-sensing area after replication constitutes a permanent :
ﬂ,indication that the selected frame has been exposed, each
1of the frames having a unique correspcnding sensing area;
o associated therewith and each corresponding sensing area
25 ft_being disposed so as ‘not to substantially interfere with"
V-“replication of the record copy, status sens1ng means- for _
' sensing the status of the corresponding sensing area for ”--'
- a chosen frame before replication disabling control means -
uresponsive to the status sensing means for disabling the.pf
30 *replication means when the status sensing means detects a
S ﬁ_-status of the corresponding sensing area indicative of .
"prior exposure of the chosen frame, means for adding an
-additional image to a previously exposed frame of the'
fmicrofiche film utilizing the means for replication, and
operator controlled means for overriding the- disabling
control means which is selectively operable t

° permit -a_sd._diné -
_of an additional image.“ ST



édditional I mage to a preV| ously exposed frame of the mcroflche f||

utilizing the nmeans-for. replication and 35 operat or controlled nea o -

~overriding the dlsabllng control nmeans which is selectlvely operabl e 0

Permi t-,addi ng. of an-additionat image.. - 10 - ‘The ‘pref erred embodi ment Tof L f
‘this Q&nyent ion wll now bhe descri.bed by Wayieoi- exanpl e;” with reference to‘ S

“the draw ngs accorrpanyl ng this specification in which: Fig.1l is a block"
~diagramof the Coweol fafeitidd Yentfodiment Ree rFrireofiirnien trienro i g st em’.

-and the optical" sensi st-em of 't he inventi: RS sestive .
view of “a trabe Iqerﬁﬁi%ngad’a%cq cﬁ’?ﬁj“p;'h ?Yf rrre%%t é?@ﬁ m di spensi ng

- cassette positdRAthgl ddvonpatying streis cspmlfncaaﬁqnnifeaﬁ’lkﬂﬂer 100 in -

the open position to show det o] cﬂ?ﬂ%ﬁ&:ﬁfl&iﬁ% Rg. 3 |s_-:_.'
-a perspective vi e\ﬁtjtﬁ 4 He 13 at?a/]le?‘fﬁf n%léﬁar# h%%ndg%ergldca carrjage theryef or. = ..
movably rgunt eaqe)miginamschéflmedlor&lrag pﬁf%’iﬁ%tm W%v@%ﬁl‘f%e ?ee'?'%"é%roud

“and 15 " backi.n S the imaging' station for-initial-
i magi ng: of - thGSX%f f(.jlntal'?é) Jfﬁ‘%mt%n

devel oped . Fig 2 is a perspective'gaewlgfaapgrg efiiXE ¥iﬁ%’0f the
o " head including an intermediate film dispenszng cassette'
_ .positioned at the imaging station With a film head cover
10 in the open position to show details of the film dis-_ta.'
| pensing system,uj'-'“ . - R o i
Fig 3 is a perspective VleW of the travelling film
o head and a carriage therefor movably mounted on guides,
: | Fig. 4 1s a perspective view of - the lens shroud and -
l-l5 ' backing pad in position at the imaging station for
| ‘J'initial 1maging of the intermediate film, '



- corded i mage on the intermediate filmafter devel opnent by the hot shoe
-~ _sat-\t he devel opi ng station;. 5 - Fig. 6 is a plan view of a portlon of
;!jiﬁ? ni-tially opaque: n1crof|che filmcard, show ng pre-formed |ndeX|ng
\-markings; Figs. 7A-7C are el evati nal vi ews of the-;lnaglng regi on bebw
\tHe payout and~takeup_lips 10 - Q ‘t he |nterned|ate il mhead of Fig.-%, at
. - the i-magi ng, -devel opi ng, ~"and- tra sfer stations; Figs. 8A-8C are pl an v1ems
'_shownng the ef- fects:of- superpOSItlon of |nterned|ate f|In1|nage =

~'mi.crofiche lndex1n narkln flash pri.sm 15 bo ndaries in tmo'“' 'ia,
oot mencs oF i ned FRLAt PaRsoefRivh PL0y BESERESarPRIRRRE o of tho i1

-~ ad d d he fil m head d 1
QR I R e e T R
respect|g§+%¥8%%gn906g 9 oﬁoﬁhghgheggggggnagyggﬁb&hgn for | mage transferw_h

. to them e .car and S n’place ‘for |nage L
fsensing éﬁsh det'ection.. Fig. 1 |ncludes -a ‘bl ock dlagran1of the = -
con- - tro "Sysi e for sequenC|ng the operatlon and nmove- ment - of an. o

| i nt esrredl ate gigm begg & ﬁﬂQnav!['Sﬁdof a POIthn of an |

-h1n1t1ally opaque m1crof1che fllm catd,_show;ng

'pre-formed indexlng mark1ngs-- B
'ﬂ Flgs.-7A—7C are elevatlonal v1ews of the
fh7-1ma§1ng reglon between the payout and takeup 11ps
f_dib{itof the 1ntermed1ate f11m head of. Flg. 2 at the -
..-. 1mag1ng, developlng, and transfer statlons- _
' Flgs. 8A—8C are plan views showing the ef-'
:.fécts.of-superp951t19n.of-lntermed;ate_film_1mage,_:
' mierofiche indeXing markinge}'and:fiash'priSm
15'- boundar1es 1n two embodlments of the lnventlon-".
B Flg. 9 1s a. side sectlonal v1ew of the f11m
_ ,advance sensor and encoder wheel assembly of the
.;:':f1lm head- and: B | | |
| - Figs. 10A and 103 are partxally sectloned o
.h20 L“side and front elevational v1ews respect1ve1y of a i_hlf
| “hportlon of. the f11m head 1n 9031t10n ‘for 1mage
:ﬂtransfer to the mlcrofzche card, and show the }d
'jlsens1ng foot in place for 1mage senszng and flash.i'

detectzon._



carriage 2 bet ween varrous statirons of a m.cro- 5 frche recordrng systent
Head carrrage 2 is dd-- vanced to the various stations illustrated in Frg H
by tensijon in a belt 3 extendrng bet ween an. idler pulley 4 and a notor
driven;pulley 5 - A pulley drive motor 6 controflably driven in 10

bot h dﬁpectrons by a systemtimng and- cb ol ‘circui't .7 -operating. through
a nmotor control cir- cuit 8. -The stations’ illustrated are an imaging -
stgfi'on 10, where-the. exposed area of the-ini-.tially- transparent .
|ntegned|ate fi-lmstrip on film15 head ‘| is exposed .to a Irght i-mage,

_sueh'as I'i-ght refilected %tgeo& apl %ﬁe%o%y 1%°megﬁa§?%%%.at§%%. R ng -

station 12 where the Light-exposed areas o the int Intare--'

rendered opaque, an(ira,ri | %ngt f?y'}s‘cs%&ugn%ta.'n t}é o o o1 %f gqllae“me_ fi "| m e

card carriage 16 at inmage” transfer stiation I4 positions, er control -

a fiche carriage pO&bnttb@naﬁpﬁhkﬁkmﬁaaﬁiel&alﬁ5h%bﬂpueﬁnﬁr®m&eﬁh a m-. 5
crofiche film'card 20 for- :reception of an image last formed on the frlm
arried by inter- 25carediagiee 2f bettweend vhr ioMsc safatdonsf idfmacaridrdd is* . .
preferably nmade from a photo-devel oping initially opaque archival. frlntof

t he di-spersi on Bype fdche clecoeding systemateﬂbaﬁoca&rh&@eO?Susss@ed to Izu.'

and CNshrnsky mherern a. transferred ‘image is.
_ S vanced to the varlous stations 1llustrated in Fxg.

1 by ten51on 1n a-belt 3 extendlng between an _
- 1d1er pulley 4 and a motor dr1ven -pulley 5._fA.'-'
'pulley dr1ve motor 6 15 controllably dr1ven in
”Flo:._both dlrections by a system t1m1ng and control .
:c1rcu1t 7 operatlng through a motor " control crr-
fcu1t 8 ' The stat1ons 111ustrated are ‘an 1mag1ng
'statlon 10, where the exposed area of" the 1n1—

; "tlally transparent 1ntermed1ate f11m strlp on f11m f';
'lsf"head-1-1s exposed to a-llght-image, such as llght
o reflected'off-OEfa'hard cooy;na'heat-applyingf o

developing statlon 12 where the lrght-exposed

":areas of the 1ntermed1ate £ilm are rendered opaque,'.'”

and an 1mage transfer stat1on 14. A mlcroflche ;

'*c 20 "film card carriage 16 at 1mage transfer stat;on l4hﬁf7hf”'
| .nfpositlons, under control of a flche carrlage posr-'
.ftron control means 18, a selected frame of a m1-f
"e_croflche film card 20 for receptlon of an image ;rdf}

":;'last formed on the f11m str1p carried by 1nter--

25° mediate,f11m-head_l,_-Mrcroflche.fllm'card 20 is ]



_.takeup neans F -an

o 15 “fornmed, autonatlcally upon exposure to a hlgh |n--ten5|ty flash of
) ;;fant energy, such fllnlbelng conpl etely insensitive to’ exposure to:

‘head is preferably nore. Ilghtlig)' sensitive- and i's latent]y: |naged by
. glativel y less intense |ight |'ected and inmaged fromhard copy. urThe
“'fnte medi ate filmearried by the filmhead i's preferably a dry-silver :
héat -.devel oped film 15 As ‘used herein, the termfilmhead refers'to a
. frame renovably . at t-ached to a-carriage, and a filmsupply unit renovably,

" yountabl e on -the. g;a f.ﬁdﬂlémm frd&Rrd &iag‘;g%% Repsafiya il m\..d

| anpi ng or hol I ng : 20 I'n varlous

%

" room anbi ent light or "even direct sunl'i ght . The filmcarried by'the ;:

. enbodi ment s - of t he JuueRiY lé}'}:tﬁ\}aif he o 8 ﬁ@@fﬁp@ésifoﬁogﬁéléfg‘by syst e-r.n.

“timng ahd. control -circuit .  For exanpl e, -supply.nmeans nay i ncl'ude a
supply reel or. casgErided N oV imute NG, roJl:wsow ikshedstditzudriving.
25 - means mhere the supply reel-is to be driven. “Film = 14 takeup neans: F
nay include. a takemmloyshrnskgyuwhereineﬁ t&aneferxe@ﬂimagefisn1ten5|on|ng

-reans and takeup reel drive-neans. |In addition, inAter- nediate film head fjf

o]'l may lncludeSan éhwmddfauhumatlcally upon exposure to a hlgh in-
R _tensity’ flash of radlant energy,'such f11m belng
jcompletely lnsen51t1ve to exposure to normal room
hamblent llght or even dlrect sunl1ght.; The f11m
."xlcarr1ed by the fllm head is. preferably more llght 5f?lf
:;lo-lhsen51t1ve and 1s latently 1maged by the relatlvely B
R '_less 1ntense llght reflected and 1maged from hard
-fcopy.- The 1ntermed1ate f11m carrled by the f11m
-nhead is preferably a. dry-sxlver heat-developed |
-;.lS':f As used hereln, the"term'filmﬁhead'refers to
..7:h a frame removably attached to a carrlage, and a
3hhf11m supply un1t removably mountable on the frame.h"
-F11m head l carrles a f11m supply means E, a f11m i“
'_takeup means F, and a film clamplng or holdlng N
:7_32°.fdmeans B. In various. embod;ments of the 1nvention =
'Qall three are sequentzally controlled by system
_it1m1ng and control clrcuzt 7. For example, supply h:f:
'jhmeans E may 1nc1ude a supply reel or cassette,'and o

: various gulde rollers as well as f11m dr1v1ng

25 }means where the- supply reel is to be dr;ven.m Fllm .h.i" 2



N _ :
5 . sensor D WhICh may respond to a narklng on the internediate film
I.nt ermedi‘ate filmhead. 1 may. al so include a. tension sensor G responsive! té
tension i-n-the film End-of-fil msensor D and tension sensor G perform .~
cont rol=functi ons. whi ch.10 = réspend end- of - f|In1or f|1n1breakage and

di s-. .a BLe operation of ‘the systen1und; hese circum stances. A film.

break warni ng means. 25 and an end-of -fil b warni ng neans 25'. serve to war n “"J'

thes” operator -of such situations. Intermediate film15 . head 1- may al so -
i ncl ude .a'" filmhead interlock switch C whlch communi cat es the status  of a

I led fil t t t 7
sl)gf’ﬁafe?hi syst oA T ?'nyé’oux‘/ﬂiw#‘% %&“&ﬁaﬁ“ i e
t di-ate 20 fidl de t b ted,Q 1 I t | 1
ermediate 20 b R s 513““5&%@“*% "é‘%afbs“' | 'reyan- o
f-t t 21 .-'-:'
I N R e %?%s“”d’%)aadd‘iﬁ%c}?%p%‘ﬁ?m_ns Bis -
actuated to a fil feaidel Gase ok Ilorana%ﬁchmbﬁeeaan UndJpsle s er - mediate

f|In1str|p i s advanced 1 nto the imaging-area by driving the supply or
takeup freans B or ‘sehsorPay WHidre Ry r'e%pﬂfﬁd?rﬁ&ﬁ% bdartléﬁg’ Idﬂnﬁna/errent S

senS|ng means ‘A, . which effects generation of elec-:

- - intermediate film.' Intermedlate film head 1 may
also include a tension sensor G respon51ve to L
ten51on in the film.' End-of film sensor D and

yten51on sensor G perform control functions which*;
".IO-d'respond to end—of film or film breakage and dis-.

: able operation of the system under these c1rcum-:"
_stances. A film break warning ‘meéans 25 and an
'endeofefilm warning ‘means 25‘ serve to warn_the.
'operator of such Situations._ Intermediate'film"'e"'

- 15 fghead 1 may ‘also’ 1nclude a film head 1nterlock
”lsw1tch C which communicates the . status of a light '
.sealed £ilm dispenser cover ‘to system timing and
-control circuit 7, so that the system cannot be
h:operated Wlth the cover open and the intermediate -
.;,yzdi .film 1n51de thus subject to light fogging. e y
| ' Initially, intermediate film head 1 is moved ’
-y”to motor 1maging station 10, where an imaging area
"of the film strip 1s placed under a prOJection flh
_lens 21 contained in a lens shroud 22 (see Fig. r."

'“25'"~7A). Film clamping means B is actuated to a film o



Ctrical -
control

'ﬁﬁ‘th Aequi site fllntadvance the system'timning and 10 . control -
LIRS s\ driving of the fllntsupply or -t akeup. neans E or-
afpi\ng . or - hol di-ng.- neans: B back 15 a. fllntholdlng condi - tion,

tinmng

S|gnals measuring the Iength -of fllntpayout to the systenttlntng and h
circuit 7, the nunber of which neasures the payout length. - After

circuit 7

Fand act uates theg:

mhereupo

r

na.'_'

fromthe systemtining and control circuit 7 raises:a backlng pad -26 .
against--a pad limt stop 23. A subsequent connand frontsystent

and control circuit 7 actuates a_lens.shroud novi-ng neans 21' ‘to- N

| ower - Ieeieabéoudnaitttanctaaapatnhereet ofnEdiedte ihter-bet wveen backi ng. pad
and the base of lens shroud 22.° A document 20. - receiving platforn128 is.

" next |Imadlaaéeﬂ1Mm Ekasp hsnaavaﬂcedd1&loemmegumagﬂmg an_exposure’ pulser
ommand .from system ti'mng and control” cifcuit -7, the-imge of the.. _
pIatforaraadbytér¢vmngnthebeupplyebayedkeoppmqaas:Ebmrléhs 21 by.two "~ " BN

.34 on ¢

‘mrrors

25, 36 and 38.. On command, a pad |ifting solenoid 24
back|ngPEEGUEGIGBEQhIéﬁsggﬁﬁéﬂédnbY'#@enéaﬁ@ movements |.ens- shroud 22,

" thereby releasing the film - Internediate filmhead 1.is now noved to .
"dev§IopﬁﬁgséﬂﬁtWeﬁnﬁzA'wHBPEhae§ﬁ6€tﬁlBFP#§5§GP@hQQSEL§QTA40 controlled_by
Elntng and cgntrol C|rcu|Eh7 rals ofh%ﬂf%“$%§%% (see Flg 7B)

system
agai nst

1'number of whlch measures the payout length.' After'y

s1gna s measurlng len

to the system t1m1ng and control c1rcu1t 7, the

} the requ1s1te fllm advance, the system t1m1ng and

. 10’..

tcontrol c1rcu1t 7 stops dr1v1ng of ‘the fllm supplyf7'”

' or takeup means E or F. and actuates the clamplng .

or holdlng ‘means B back to a f11m hold1ng cond1—;"

--;i tlon, whereupon a s1gnal from the system t1m1ng

“;and control crrcu1t_7.ralses a backlng_pad 26 up.',_

against"a.pad limit”stop 23, A'subsequent'command.'

'V'from system t1m1ng and control czrcult 7 actuates

Ca lens shroud mov1ng means 21' to lower lens shroud'ﬂ

' 22 to clamp the 1ntermed1ate f11m between backlng

pad’ 26 and the base of lens shroud 22.; A document_V-

:rece1v1ng platform 28 is next 1llum1nated by flash;f'

'3_rlamps 30 and 32 energlzed by an exposure pulser 34'

'on command from system t1m1ng and control c1rcu1t

7,,the rmage-oﬁ;the platform_andllts_contentsn

being:relayed;toiorojectionjlenszél byftuolmirrots-.vzf

25

36 and 38, tOnhcommand;_a padmlifting;solenoid'24j3,

z‘w

~drops” yJ?ﬁt



an | fragi ny area 9 (see Flg 2) of a f|In1str|p 71 for a predetern1ned

| ength of tine set by systemtimng and control circuit 7, whereupon s
1ift- 10~ ing -sol enoid 40 drops. hot shoe 42. Intermediate filmhead: $
then npved to- a p03|t|on whi ch places ging area 9 of filmstrip 71 over. .
a flaéﬁsprlsn144 on a flash housing 46‘ sel ected frane. of microfiche f|Im
card 20 on n1croflche 15 - filmcard carriage 16 is noved -into appropriate’”
pogition over flash hou5|ng 46 with.systemtimng and control circuit 7 -
controlling fiche carriage. p03|t|on control means 18. - The desired frane of

I o oo e AR TS0 A S oA B B
8 7, .
AICIE R Py IR S O,

A back- 25 - ing nt 5¥g§1 ' nDV|ng :

neans . 51 S0 -as toﬁpﬁggs lﬁ%’inagl ng, area olié]'ﬁ] ﬁ%(erme | at e fl?m stri'p T

i nto |nt|nate co f fi r nt. 50..
ey Belelde e { R %é%%gger. b2y .

(see Fig... - 7Q-. Inmage transfer:is by 5 e flash

tube . (not. sho:wn) dia Tdmsdbdrsi Tes 46y sy e O " EBAThd 1448 sa&tﬁal tim ng’ and
_control CIrCUIt 7 operating: through a flash pulser -

ic1rcu1t 7 ralses a hot shoe 42 (see F1g. 7B) agalnst

?_an 1maglng area 9 (see Flg. 2) of a fllm str1p 71_ S
' for a predetermlned length of t1me set by system =
"t1m1ng and control c1rcu1t 7, whereupon shoe 11ft-f
lO,_-ing soleno1d 40 drops hot shoe 42. Intermedlate
film head 1 1s then moved to a pos1tlon whlch f |
'fplaces 1ma91ng area 9 of f11m strlp 71 over a e
fflash prlsm 44 on a-flash housxng 46. A selectedr":'
'frame of microflche f11m card 20 ‘on mlcroflche'i'
15 f11m card carrlage 16 is moved 1nto appropriate
| 'positlon over flash houSLng 46 w1th system t1m1ng
Land control c1rcu1t 7 controlllng flche carrlage
~position- control ‘means’ 18. The de51red frame of -
mlcrofxche f11m card 20 is- selected by operatlon A
'.20 lof keys of a keyboard 17 which cause control cir=
| cu1t 7 to operate flche carr1age pOSltlon controlz"
means’ 18 On command of system tzmxng and control'f"
.'c1rcu1t 7, a flash 11ft1ng solen01d 48 ralses'n
flash hou51ng 46 agalnst a 11m1t stop 49 ‘A back-sny

'25_'“1ng element 50 1s 1owered by the backlng element



) dit' . 52. Innedlately after exposure I|ft|ng solen0|d 48 drops flash _
- Rausy ng 46 and backing' - 10 el ement novi.ng means 51 rai ses' backing elenent j.
~"50+4t her eby reIeasrng the two filnms. -Pad Ilftlng solenoid 24 and a = )
*. proj.ection Ilght source 11 are npunted oh an i mage station carriage 13 A
,_'statlon carriage position contro|‘15 means 15 i's commanded by - systen1uﬁ :
~ timng and control: circuit-7 to.position either ‘pad |ifting solenoid 24 or
projection Fight source 11 under l.ens 21. For readlng or-updating -a
mcrofiche, ficheicard carri-age 16 is noved- by fiche carriage position 2

- control’ neaig kfedns: asp%ta@andeéséeﬂneZimagﬂdgpaeeecbfon li-ght - source\d
- 11 is noved.into pasition below it so.as"to project the i mage. on the nlcro—-

* fiche bae airite tieedists fﬂhﬂalgtngppimtéoimﬁﬁatercd)ﬂsaeet i on and; vvhere an-
~add-on of ;information is 25 . to be nmade on the “frame of the n1crof|che
. card wrthﬂmmnroﬁuchnmﬁikq'cﬂrdrﬁnadmédbaoknmgaelenentn be properly. . "
';p05|t|oned over -the- OJectlon t mage:: The recordlng S sten1carr|es out the
desi'red 50 ekaee FigcofQ) . anﬁﬂm%rbﬁﬁ%ﬁﬁeﬂhﬁea%seveén ¥ig opera- 5 tions.

~as commanded by, 't he operator by depressing 'the appropriate keys on. .
- key anf??ﬂﬁﬂﬁ%ﬂ&n%ﬂ?t ash ibe i fRoY %ﬂﬁwﬁbn%PoEEGF cuit 7. Systen1t|n}' S

-:|ng amjﬁ%ﬂgiﬁé f%rCUIF commaﬁﬁw§¥gg Q%sétﬂoﬁemlng and -
L control c1rcu1t 7 operatlng through a flash pulser R
“ f'c1rcu1t 52.- Immedlately after exposure, 11ft1ng
: soleno1d 48 drops flash houszng 46, and backlng
_ lb __element mov1ng means 51 ra1ses backlng element 50,“
thereby releas1ng the two f1lms., _ T
| Pad llftlng solenozd 24 and a pro:ectlonl
'llght source ll are mounted on an 1mage statlon
"Tcarr1age 13 A statzon carrlage p051tlon control ;.*
15“f7means 15 1s commanded by system t1m1ng and control N
'c1rcu1t 7 to posltlon elther pad 11ft1ng solen01d
24 or progectlon llght source 11 under 1ens 21.,
‘ For readlng or updat1ng a. mlcroflche, flche card
:e,carrlage 16 1s mcved by flche carrlage posztlon
2Qe- control means 18 to a posztlon under lens 21, and
a -prOJect1on 11ght source 11 1s moved 1nto 9051t1on -
below it so as: to pro;ect the 1mage on the mlcro-.j'n._
lfiche back onto document rece1v1ng platform 28 for_._”f’
1nspectlon and, where an add-on of 1nformatlon is .ﬁfl

25 'to be made on the frame of the m1crof1che card



suppl:y 55 connected to the power |ine.by a main 10 power switch 53 and
_systen1|nterlock swi-tch 57 actuated to an-open.position by openlng a sys
aecess .door’ (not. shown).. 1n the exenmpl ary formall .sequencing and’ sensi-ng—" -
{operat Gns are carried-out’ by a. ‘program st ored in a niniconputer nennry,:1511:-
~the m onputer constituting a powtloﬁcgf systen1t|n1ng and control S
circuit 7. Conput ér. control is not, however, -essential to -the claimed
sufj ect natter of this"disctosure; nanual svi t ch sequenc-' i.ng of .
convgntlonal circuitry coul d alternatlvely 20-be enployed Ref er nom1to

“Fi.gg"-2 .and 3 whigch ho ‘the details of exe teranlate f|In1head“h
1. Fig. 3 shows i A% qYenhaeaf %q?eerﬂii}ij?dfyfl RP screws 63

head ded 25  f d ds 6
B O o A s o %’%vOe%%nﬁmaﬁ%ﬁeﬁt%Sf“a%thit.én_

10. Backi ng pad @ etggrda té,?s (?{ate@%érq]uz@ %gqﬁta%lght

source 11 -are al'so s |s sho

including a. filMpeuuYdw s niUt e dHE | i p%srm!amge Sadiadi spensing .
‘cassette 62 mounted on-a. filmhead frame 64- and held in position by a cas-- -

sette supporsg - |€t‘3§ﬂ1§3@s ddﬁﬁrﬂm e u‘né mﬁéﬂaﬁbﬂbyeméﬁré#ﬁajte 62
.through a slot ‘74 in a:top . o
_ fthe approprlate keys on keyboard 17 connected to ;,-”'

system timlng and control c1rcu1t 7. System t1m—'"
;_1ng and control czrcuit 7 1s powered by a power
fsupply 55 connected to the power 11ne by a ma1n ir':
'10; power sw1tch 53 and a system 1nterlock sw1tch 57 '
h-;actuated to an open posztxon by openlng a system 3
access_door (not shown). In the exemplary form fi*-
'all.sequencihg.and'sensing operatlons are carrled::
out by a program stored in a m1n1computer memory,l'
'“~}l5 .'the mlnlcomputer const1tut1ng a portlon of system
--t1m1ng and control cxrcult 7. Computer control ;s
not, however, essent1a1 to. the claimed{snbjeCt"'“
- matter of thls dlsclosure, manual switch sequenc-jf

. ing of conventional c1rcu1try could alternatlvely S

P

.hiOI"ﬁbe employed :‘;-“t-_if*f : _
‘ Refer now to Flgs 2 and 3 wh1ch show the
'detalls of an exemplary 1ntermed1ate f11m head l.
:Flg. 3 shows 1ntermedlate f11m head 1 removably
"m'.mounted as by screws 63 on’ head carrlage 2 guldedz~ :

25 for horizontal movement_onlgu1de rods 61. - Elg. 27



~ Iedge 70 passi ng. next. around an- |dler roIIer 76 mhere it presses
ast a .conpliant- friction-pad .78 which places a drag force on fllntstrlp
¥, 'and thence -t hrough an end-of -fil m-sensor unit 80, Film'stri‘p 71 then .
assgs around an -encoder rol’ler .16 a% 82 and back ‘over a filmclanp Ilt‘fr
_ t'hen over- a clanping bl ock 86 where it then- exits the filmsupply
'sectlon between a payout .lip-pad 88" ‘and a -pad (not” shomn) ‘nmount ed -on ‘a.-
- fitm head cover -89 and over a. payout |ip 88, where one frame wdth. of - 20 _
. ~the fI|ﬁ]StrIp i.s exposed for external proceSS|ng at - what - may  be caIIed a\_J
i MRgi g shickA An tehddidBd 98 m IHe IS et@gnta n hol ding or
oft=cl anp. b .

cl anp- ing function-is achieved by a sh 5 (not shomn)

-mount ed jingsisd@ didimitead sand baa 28Mafod idrBdegsl, cover 89 is closed,
t he bl ade “presses down on:film’strip- 71 to piniit. to clanpi-ng bl ock. 86.-

o Film hegd 220V @ i%h 43, G YRS cdioD )L RyHO AU S PTI N d N0t shown) . -
O amping release is'5 ‘achi‘eved by a .sol’enoi d.(not shown) drawi ng domn the

-ext eri omlaad stiowd .pi \Ittet reidita tearf il heddisl ris. sshrowd hes i nt eri or ‘'end of -

~ the l'ift .bar carrying fil'm¢lanp lifter 84 to' force the tifter into contact

Cowi'th thencd.mén-m afefcé-mfsﬁpgw tmtmdrA 1m0118!3mmaa nst the force of the .
l'oadi ng :sprin This . L

R remova le f11m dlSthSlng cassette 62 mounted on a.

.fllm head frame 64 and held 1n pos1tlon by a cas-l7-
'sette support ledge 66 Intermedlate fllm str1p |
-_71 exlts cassette 62 through a slot 74 1n a top
lo-“'ledge 70, pass1ng next around an 1dler roller 76
'hﬂ.where it presses agalnst a compllant frlctlon pad
'78 wh1ch places a drag force on f11m strlp 7l,'and.7
thence through an end-of—fllm sensor un1t 80 :
s F11m str1p 71 then passes around an encoder rollerﬂi'
'l5fh.82 and back over - a fllm clamp 11fter 84, then overp
"ha clamplng blOck 86 where it then ex1ts the f11m '
lsupply sectlon between a payout 11p pad 88'_and a
:"pad (not shown) mounted on a f11m head cover 89
.and over a payout 11p 88, where one frame w1dth ofp
_f;d :uthe film strlp is exposed for external processrng .
| at what may be called an 1mag1ng area of the fllm h
'head.} _ _' d_ | i: o
In thls embodlment the f11m holdlng or clamp-;'
1ng functlon 1s achleved by a short clamp blade -

”5';25“='(not shown) mounted 1ns1de f11m head cover 89. t



.ralses fil mhead cover 89 suff|C|entIy to raise. the clanp blade out  of
fil m-engagi ng position; thereby releaS|ng filmstrip.71.. Fil mhead frafe 84/.-
kas a large open region 91 -15° ‘between f|In1suppIy sectlon 1A . and a fL--**“'“
~takeug~section | B of- internmediate fil mhead. 1. . This” open regi on'receives N
backi fgs pad 26, hot.shoe 42 and flash h g d6at . |nag|ng, devel oping and .~ .-
‘i mage transfer stations 10, 12 and 14. “The filmpasses .20 over- a takeup:
B 90 on the takeup si.de of the i magi ng-area and then proceeds over a c
dgﬁtlng rol ler -94.carried onan arm.(not shomn) t ensi-oned by a spring (not R
shown) whi ch f owhea fFhamr hebdr cavey. BBrdm thesedketpel bpaaa paedseerves to .
keep 25 ‘the filmunder-tension. The-filmthen winds on 'a. . notor drlven
‘takeup- reeI 98 downepnbﬁlamabtmppnﬂﬂoto(pon ahohp)cdanpuaq bidotkl ' m head -
frame 64. Takeup reel 98 is mounted on a drive shaft 98 which makes . - o
“connection to tEé-nnFélmlheéﬁyc§H?F 88 1Sa5P§SW@Feds§9Wna9Yb? a pulley: belt-_
‘coupling so that theentire intermediate filmhead, 1 canbe remgvéd from head .
~carriage. 2 -as E?aﬁéﬁﬁvﬁﬁél§6réﬁ8t6§h83n&nd F&?@Pﬂgglﬁ?éﬁﬁﬁﬁléﬁe filmhead
1 there-

'convenlentl amﬁﬁgiggt ﬁB&thégigaggd nghoéggﬁggglﬁg 8ff|In1head .-..
ffnternedlate f'LHL exter1or end of a plvoted 11ft bar 114, thus SRR
={ra151ng the 1nterlor end of the 11ft bar carry1ng
f_fllm clamp 11fter 84 to force the 11fter 1nto -
| contact w1th the 1nter1or face of f11m head coner
'10'; 89 agalnst the force of the loadlng sprlng. Thls
': :ralses f11m head cover 89 suff1c1ently to ralse.
:"{the clamp blade out of 1ts f11m engaglng p081t10n,_'
"_thereby relea51ng f11m str1p 71‘; _
- F11m head frame 64 has a large open reglon 91'
.fl$:, between f11m supply sect1on lA and a fllm takeup S
'sectlon IB of 1ntermed1ate f11m head l. Th1s open |
- ”[:reglon recelves backlng pad 26, hot shoen42 and
.i.flash hou51ng 46 at 1mag1ng, developlng and 1mage-
'd.transfer stat1ons 10,_12 and 14.; The f11m passesf
"f_20 i_over a takeup llp 90 on’ the takeup 51de of the :-iT'“
| | 1maglng area and then proceeds over a dancxng ”h
'roller 94 carrled on an arm (not shown) tensioned;d}
'-by a sprlng (not shown) whlch forces the roller. |
'away from the takeup 11p 90, and serves to keep

R 25d_ the f11m under ten51on. The f11m then w1nds on a..

..~.,'
Lo



control “nmeans |ncotpotated in the film head and shomh in fhe draw ngs.
neans responds to rotation of encoder roller.-'82, the rotation of 15

a 4 'and whi ch. nonitors the passagiaof opaque |nterruptor i nes. 128 on & o
transparent encoder- wheel 130 at hed to the-outboard end of an encodeﬁf
.roller shaft 132. wheel .20 ~ 130, shaft .132, and toll.er 82 being rlgldly

.. i‘nter- connected: . The passage of one ‘of Ilnes A28 inter-- rupts.a 1i-ght™

l,.beantfronta Ilght source 127 to a photodetector 129. . The ser|es “of - Ilght -
_'pulses det-ect ed. by the light sensing.unit is. transnttted 25 10 system N
tinming andhodSH ARIvVan é'tﬂkte“l’ Feeqlh I8 dW?‘htleY e df 3P| | m pays out over -

f- encoder roller 82 duri fllntadvance The: pu are counted by system .
. tining anéPQ%’tﬂ rotcishann) 'F“°Wf~'eﬁ15 t‘H'e ﬁ:’cﬁfﬁt&%‘i ¥ edet er mi ned val‘ue;

R R NP R e R TN N 98%5‘ A
I sl B L;, i oss%e%""te%fﬁs?sﬂon c?fac't"?'i%l‘” 'tet‘@ati-%‘*tﬁe' i Tmand encoder.
' '.-.'roI |- er5 82 ab'i%c‘?ﬁ‘if ré?ié!ﬂa@%f%‘%ﬂiéy tggpk @é\gpiﬂeg S§6\SI ng puI ses L
'. that the ent1re 1ntermed1ate f11m head 1 can be j"
removed from head carrlage 2, as by remov1ng screws':
::63 63 and ralslng 1ntermed1ate f11m head 1 there--':'i'j
':hfrom, where the f11m can be threaded through the )
lOr':fllm head convenlently away from head carr1age l. f"'
| \'Flg. 9 shows deta1ls of an 1ntermed1ate fllm
:feed control means 1ncorporated 1n the f11m head ,
t'fand shown 1n the draw1ngs., Thls means responds to:.
rotatlon of encoder roller 82, the rotatlon of |
' 15'= which is detected by a 11ght sen31ng unlt 126 o
| t'jmounted on f11m head frame 64, and wh1ch monltors -
_the passage-of opaque 1nterruptor 11nes 128 on a_s
L-transparent encoder wheel 130 attached to the'"
'dd_foutboard end of an encoder roller shaft 132, wheel'i-:"'
;tﬁlilZdi_ 130,'shaft 132, and roller 82 be1ng r1g1dly 1nter—3'-
- connected.: The passage of one of llnes 128 1nter-l!T
| ;rupts a llght beam fromha lrght source 127 to a i
'b:photodetector 129. The serles of llght pulses _
f'tdetected by the llght sen51ng un1t 1s transmxtted .

25 to system t1m1ng and contro},czrcult 7 as the 7r o [.'"f'i_ﬁ"'f}

i s detected by a light sensing -unit 126 nDunted on fi'l m head : frane SRR



cease as ‘a résult ~ Cessation of such pul ses dur- |ng a f|In1advance cycleg"'

causes systen1t|n1ng and control circuit 7 to -abort the cycle and actuate;-ijg{

16 filx break warning, devi.ce 25: To acconplish double exposure

preven non ‘backi ng. el ement 50 (see Fig. 7Cy enployed at”. trans-- ferIStatlon f“”

14 preﬁerably i'ncl udes photosensi ng frea as’ shown in Figs. 1, 10A-and

| OB. ‘When 20 - microfiche filmcard 20%ah |nterned|ate fllnlstrlp 71 aré_“nbﬁ

preSsed i-nto- contact for-inmage trans- fer:as 'shown in Figs. |OAand | 0B, an
exposure monitor -cifeuit 316,.a subuni t * of systen1t|n1ng and contr ol R
C|ksu1t 7; "proceeds to. |nterrogate the.-25 - chosen microfiche frane. 'A-"
~light ' source 28Zntermﬁﬁéﬁé?agﬂ}mapawﬁgﬁPteﬁVﬁFlﬁ@ceﬁééerOQABacﬁﬁng el enent

50 is energlzed % gad 320. Lj rom:source .282 |% conducted-by - -
a’linear. array oé“FFBﬂt wﬁﬂe? ¥8B<fo |thnPH £8533r8sEPYBLES P¥ensing area
296 (arst 10 Fl 05y BE0R L ALOLRANSORLLINCRISCAT,. 7 Aokl BE Shown . -

subsequently, if € chosen rane on-the m-cr

der- gone'a -

Prijor exposure, bharSeRskAgetacprdistebhithen BR1BkEaEyERSheRIpdhgopaaue <

and reflecting. unexpos rane w s fe ack froniuy-
the sensing areaahateoatpaiahhehuiec9nﬂekm@ﬁa&earba%eeftb'QB& PilRs 288 to S

a photodetector
advance motor (not shown), which drives takeup
reel 98 | Film breakage during .the film advance
T'process causes loss of tension in 1ntermediate |
film 71,_:esu1ting in loss.Of_friction contact_ B
liliO.h'between thé-film'and'encoder'roller 82;dencoder l
| 'roller 82 ceases to turn, and the sen31ng pulses f
- cease as a result Cessation of such pulses dur-p R
'fiing a film advance cycle causes system timing and_':"
E control circuit 7 to abort the cycle and. actuate o
15 £ilm break warning dev1ce 25. |
| | | To accomplish double exposure prevention;--"
backing element 50 (see Fig. 7C) employed at trans-
_fer station 14 preferably 1ncludes photosen51ng
:'means, as’ shown in Figs. 1, 10Aa- and lOB. When o
-', 20 .microfiche f11m card 20 andlintermediate film .
" b‘ strip 71 are pressed 1nto contact for 1mage trans-gf’
-'tfer as shown in Figs. lOA and 103, an exposure |
monitor circuit 316, a subunit of" system timing
' and control circuit 7, proceeds to 1nterrogate theha7"

.25 chosen’ microtiche,frame. A light source 282,.



crt'latches'(pref--15 ~ erably sinple resettable flip-flop

E Ai ts)..306 and 304. '-Innedlately before the energization of .light = .
"souf ce 282, .a doubIe exposure gépg crrcurt 308 clears the 1atch 304: by
pul sing areset 'line 312, resul S i'n;a. Iogrcal "0" (zero) as the 20 .
state of a | at ch sensing-li ne’ 314 Upon-ener gi za- t|on of - light source -

ﬂf 282, a reflectlon sensed. by photodetector 290 will send a signal pulse vi-a,
*VIead 318 whi ch changes the state of -latch 304 ‘and puts |-at' ch sensrng l.i-ne -

314 in  prefekably aAlidht eRAREING W0l |50 HYAY ?@r]“g stored in the . u
©

. menory - of the System'tining and ‘control” ¢ircuit trols: proogram.flow:
~accor di ngIemehlaesst dkcenbrijized ¥aRSa ipddr NRadl4z0.Before the program
_gmnll sequence to -allow a trigger pulse“to be:sent ‘to ‘the flash 5 pul ser 52
“a "1" nubighe feomedoaeceheszeisi e@nducted |b9d|aCQt1'd&ra refiecting sensi ng
j“area grst and -hénce 't he presence of a previ ously ‘unexposed franme. . |f the

- frame ha3rbagnofr digbbspipespa86dtot idlnminate ar e@servede cl ear and. no-
“-Irgh pulse 10 will.- be reflected to photodetector 290, in which case Iatch
“sensPng- F?H§19343F§ﬁa?ﬁ§ (grgt' dn FdgteBC)f o mitrifidkesct ed on t he o

-card

ﬂjsenS|ng f" e the. Rranrbranches to: cause a double exposure crrcurt ,qf;g

s w1ll be shown’ subsequently, if
‘the chosen frame on the m1crof1che card has under-f:.
'h'gone a pr1or exposure, thls sen51ng area g£§_ w1ll
“'1fbe clear 1nstead of opaque and reflectlng.' An .
'-lﬂlilunexposed frame w111 thus reflect lxght back from
_the sen51ng area. 1nto a. parallel second 11near .f“ _
_.'array of llght p1pes 288 to a photodetector 290. .r‘x-uhrxﬁ
: "connected by a s1gna1 lead 318 to two exposure e
| lflmonltor c1rcu1t peripheral one-bit latches (pref;rhr"r
15 erably s1mple resettable fllp-flop c1rcu1ts) 306
; _and 304. Immediately before the energlzatlon of
:'llght source 282, a double exposure warnlng c1rcu1t
' ::308 clears the latch 304 by puls1ng a reset 11ne
:13:;312, resultlng 1n a log1ca1 “0“ (zero) as the o
'~2Q_i.state of a latch sen51ng 11ne 314 Upon energiza-.f_?h”':
'lftron of light source 282, a reflectlon sensed by -fr.
'{photodetector 290 will send a 31gna1 pulse v1a __:.-
.lead 318 whlch changes the state of latch 304 and
h-puts latch sen31ng 11ne 314 in'a "l" state.. A;;T

_25-;;program-controlled branchlng stored 1n the memory

xct ed -by a'signal Iead 318 to .two " exposure nonrtor circuit. perrpheral o

.'--



310 t'o actuate a doubl e exposure. warning.nmeans 292 15 which alerts. the - /.
operator and causes the programto abort -the remai nder of the cycle. . If, :
the: choi of an exposed frame was err.oneous, the operator sinply select§ /
~anot her \'f rame ‘by:-nmeans . of “'keyboar.d control 17 and the |nterrogat|on process.

IS re‘\zo peat ed after -mcrofiche flhﬁé@}:d 20 i's reposi-.tioned. ~|f

mul tiple exposure of a chosen frame is ed, as is almays t he case Mﬁth.
annét'ating or 'updating, -the:operator actuates a nanual override swi.tch 294,
whi ch is sensed during progran1execu-.25 tion to cause the progran1to o

nare: th |i cat | g ;
_%ﬁternaereF§pofﬁé% %ﬁﬁ?é ﬁF%L?q@%BSEGE pﬁb%?6b§n§gﬁgpﬁ§ ﬁ&?tﬁglﬁone by

transm ssi-on Sens-

fi.che fil d - ned
filmstrip 71 in gﬁﬁggép %épwlﬁ&é@g@hﬁﬁgto%tgeggkatéoﬁ%ag o2 eéepggn:?fgsh _
pul-ser-circuit SZISQFiqge 3&gw IQE%%EIt%h %Qbﬁégﬁsulﬁﬁ f é&%h%%e Epe two

films. :The flash Seér "power ust

_fause the out put Q&lBQe ftfigg uﬁ%@ttbhbbntent“ B'%ﬁg ausyng 46 10
obe wel | below the threshol d”necéssary to photo- eve op mcrofiche f|Im
Cafd 20 Thlg |'§hlsEH|§Q W‘hh"oﬁhbtbbed%ea%eadohyth@oseﬁ%hﬁgtOr 290 'f
: | 11ne,l1nd1cat1ng a reflectlng senslng area’ g___ S
. and hence the presence ‘of a prev1ous1y unexposed
_frame.p If the frame-has been prev1ously exposed, B
the sens1ng area w111 be clear and no llght pulse
:"fio'ffw111 be reflected to photodetector 290, in which
._ :case latch sen51ng 11ne 314 remalns in a "OF state.f:
d-sIf a "0" is detected on “the sen51ng 11ne.the;pro;;;
ﬂgram branches to cause a double exposure circuitj_'
. 310 to actuate a double exposure warnlng méans'zgz‘r
o is'p:whlch alerts the operator and causes the_program:hff:
| 'to abort the remainder of the cycle._ Ifnthe choicew
of an exposed frame was erroneous,_the operator |
h51mply selects another frame by means of keyboard
| control 17 and the 1nterrogatlon process 1s re-"'
_éd - peated after mlcroflche £iim card 20 is rep031-".
“H:htloned._ if multlple exposure of a chosen frame is’ R
: f:b-”f'_ r.~nf-deslred; as is always the case w1th annotat1ng orru
o updatlng, the operator actuates a manual overrlde i::
fpsthch 294, whlch 1s sensed durlng program execu—.f;f*

'725'_'t10n to cause the program to 1gnore pre-exposure

'z’sen51ng durlng the repllcatron cycle._“__[

10 t e art to ..



se(ved sensing area 296. (see Fig. 8C) is clear, |nd|cat|ng a prlor-
,o-ure has ‘occurred for -that ‘15 = frane, Inplenentatlon of "suitable-
Nt'yol | ogic fol lows the outl'ines previously-set. forth -herein:-In thls

. gdi ment .| i ght source 282 i s unneces- sary. Either -eftbodi ment-will- serve
to.warn of im 20 . i nent doﬁhf§'exposure “However, .the transmi Ssi one<
‘'sensi.ng nmethod is vul nerable to failure if the flash Ianp becones erratlc
wi.t h~ age and fails tofire- durlng the sensing: operatlon The reflectlng
sensi.ng area qrst (see Fig: 25 '8C) is positioned so that -upoen first -
~-exposure of Alaeynétmelyt,heheemauagaar peiokl bxbesneedered ir- reversi b'W
“cl-ear - by and: during the course of the exposure. Mrieover, even on first “g; :
exposurehhstonylsegsingcmaynbefdbhe byghtapsmissﬁbnnshhssh 5. . housing 46
“will pass through the sensing area.. This latter feature wll be enployed to -
acconpl|ShgtheWSEbondcebﬁecheof11Mecandeﬁﬂland angew | be, di scussed. ¢ _“
subsequently i n one enbodi ment Jof the .invention. 100 - . - The reflectlng
'sensi ng Bedbate sfilBettrip. 78Cini sopkaetyQrbympgepsrrpsndexing i magi ng

ar e. see Fi I'nterne ate film71 to fram_nc bars and strlpes j-jf
-i ﬁ§crOégﬁheafgeagcguSSEOEroplg ash pulser circuit 529. AR S

_ causes a low 1ntens1ty llght flash to 1rradlate

,“the two fllms.- The flash pulser power is ad]usted?:
hfhby means well known to the art to cause the outputn,;fju
:of the flash lamp (not shown) 1n flash houszng 46 |
ilb: to be well below the threshold necessary to photo-;ja":;d
. _'develop mlcrofzche fllm card 20. Thls 11ght pulse;_;
';w111 only be detected by photodetector 290 if _;
t.reserved senslng area 296 (see Flg.:BC) 1s clear, ?
'”'1nd1cat1ng a prlor exposure has occurred for that __"
15 -,frame.: Implementatlon of sultable control log1c
-;efollows the out11nes prev1ously set forth hereln. | -;-.- o
LIn thls embodlment llght source 282 is unneces- :
':sary.“_”' | o
| Elther embodlment w111 serve to warn of 1m--r_;i
;20-_ mxnent double exposure.; However, the transm1551on{;j’-'
'sen51ng method 1s vulnerable to fazlure 1f the ";'
*:flash lamp becomes erratlc w1th age and falls to

_f1re durlng the sen51ng operatlon.

The reflectlng sens1ng area grst (see Frg._:;:e:_

25".80) 1s posrtzoned so that upon flrst exposure of



6 shoms a portlon of - n1crof|che f|In1card 20 with 15 clear transparent,_'
fram ng bars 276 ‘afnd franing stripes 278 thereon, the .renainder of the gr
of ‘the Qard beirng opaque reflecting photodeveloplng film Such mar ks ane o
pl aced ®n the nicrofiche filmcard duri manuf acture. to |dent|fy a given -

20 fréﬂe by a55|gned row and col um i nd Refer- ring to Fig.. 4, ‘an .-
interi.or ‘boundary 300 of the base of |ens shroud 22 sets the perlneter .of . _
theg Tight field paSS|ng therethrough and- est abl.i shes 't-he. boundari es of ° the ;*'
‘record copy _i-magi ng area 9 25 - .on |nterned|ate film71. ‘Regi ons externa

t o 1 tocted: fro
-expzéuigaghsga?;eania ¥ R g Rl WA Y G M o Gt Se f___”‘ .
partial. view of i %%@F‘éi'b%ﬁ diiddP BAGnk %?&zld@qﬂﬂw cﬂ:ﬁ%é of THY

interimediate film.71 after devel opment by hot "shoe 42. - this o
Jillustration the ieig@utle. t MoreRR@T] @wdh W ffﬂ:rs&n%woeuret ext indicia -
~3027i's shown as ‘filling the entire available area. Figs. 8A, 8B, and 8C

show t he evol uti onrrefiliby fridetigreiod thed ﬂ.rngiﬂﬂlplﬂs‘eorfrroas@l\asm
sensing area ;(grst-in Fig.. 8C) on mcrofiche filmcard 20. Flash prlsn144

“i's dinensi oned subousiag \Merwllld @assachriongh hheagi@ltmfma.ts outer _

_boundarles denot ed :by rectangl e abcd of Fig. 8A are |located .
: ‘This latter eature w1ll be employed to accompllsh

'the second object of the 1nventlon, and w111 be
ifdlscussed subsequently 1n one embodxment of . the '
1nventlon. R s | | |
'lloi_h_.”;'The reflectiné'sensinc'arealgrgt'lsee?Fio.'i
. .8C) is reserved by properly 1ndex1ng lmaglng area R
9. (see Flg. 2)- on 1ntermedlate fllm 71 to framlng.
'1ﬂbars and-strlpes on. mlcroflche"fllm card 20. Flg._;~1
6 shows a portlon of m1crof1che f11m card 20 thh
15 pclear transparent framlng bars 276 and framlng S
'str1pes 278 thereon, the remainder of the -area of -
the card be1ng opaque reflectlng photodevelopzng
fllm. Such marks are placed on the mlcroflche :
’ffllm card durlng manufacture to 1dent1fy a g1ven '
o _2dlh-frame by a551gned row and column 1nd1ces. Refer-.

. .rlng to F1g. 4, an interlor boundary 300 of the
base_of lens'shroungZasets_the perlmeter of.thex”d7'h
flight field passinghtherethrough; and eStablishesfl:'

'u_the boundarles of the record copy imaglng area 9. -

'1.25h on 1ntermediate falm 71.- %eglons_external to



precrsely mnthrn the ntcrofrche frane narkrngs consrstrng of - four
Af transparent. frantng bars 276 and two framing stripes 278.-. Only: those
L u-grons wi.thin rectangl e’ abcd - are thus susceptible to exposure. If . -
~-j-magi-ng area.9 on the inter-. 20 diate film denoted by the snaller
"rectangle' efghin Frg 8A, is ‘centered in the chosen -frame,. then flasbf

i Il um-nation durrng i.-mage transfer w | resuIt in the. |nterned|ate areas.
“bet ween the mar-. gi ns of .these rectangl es berng rendered. clear,  as: 25
‘shown in Frg ‘8B.. Any. of :these clear areas nay:-be - - used for exposure

~ sensing.imddyRyedred M tdie ﬁ%teﬁﬂ@dﬁat’efﬁimostrﬂp yovgpei on an enl arged \..J
.-sensing area i-s ‘achieved by offsetting inaging area 9 such" that. its Iomer

boundar yiafs ipritesest t orom Sxposire sandt aps| y168tcafteal- with the flash”
pri smbound- ary-.ab, as:indicated by the arrowin Fig. 8A Subsequent o

exposur eiarvaswpmentr. a Fig gel  shows g peeap@dbiveepatedaby . rectangle gr st)

p.as shown in-Fi 8C. 10 -~ . Alternative enbodinents may be: enployed
" wher ei n wiew sintﬁQmQQQﬁQQrfbb@ohﬂ#@glt@n@abmagingheréaanes Tie mholly
~.-outside the frame -region of ‘m:crofiche:filmcard 20, "e.g. on the perrpheral

" regidns Dok h’é“fe%FrEF iake efllfF&\/\He#ft%t{lx‘hVﬁl?Pl!%ntehjbobm:e means st be
-'penployed Hoe %éfos éhls 1llustrat10n the: 1mage of the - '
.- .record copy w1th transparent text 1ndzc1a 302 1s'
:r'shown as fllllng the ent1re avallable area.o-~-”f
Flgs. 8A, BB, and 8C show the evolutlon of
__10'? the preferred procedure for reserv1ng a senslng _
.'-'area (SEE_ in. Flg- 8C) .on mlcrofiche £ilm card 2o.of.’
Flash prlsm 44 1s d1mens1oned such that when 1n |
.contact for image transfer its outer boundarles, .
"denoted by rectangle abcd of Flg. 8A, are located
i5'p:prec1sely w1th1n the m1crof1che frame marklngs
rpﬁcons1st1ng of four clear transparent framlng bars f.
: 3276-and-two framlng strlpes 278.; Only those re- nf'
'glons w1th1n rectangle abcd are thus suscept1b1e_,,
| to exposure. If 1maglng area 9 on ‘the . 1nter- |
":f;go. .medrate fllm, denoted by the smaller rectangle.z"
__;g; in F1g. 8A, is centered 1n the chosen frame,
"then flash 111um1nat10n durlng 1mage transfer will
B result in the 1ntermed1ate areas between the mar--:}'l
.'glns of these rectangles be1ng rendered clear, as B

25 shown in Flg. SB.; Any of:these.clear areas-may;be;{_l



senSIng area correspondlng to the chosen frane under90|ng replication," aﬁzgq_'
the reflection. séensing means nust be SU|tany positioned to |nterrogate .

thi s seps‘ﬂg area. . By this means a'larger inmge 20 is:achieved in a gl'
frame ai the: expense.-of "added : coaneX|t%}%§he second aspect of the '
|nventxgn the abil -. |ty to detect fai

replication, is- achleved by either of two 25 embodiments.. In the first-
-enpedlnent flash lanp. ~ 29 f ailureis det ect ed: by sen5|ng t he passage of
Li\ght .from the flash Ianp through reflecting: sens- ing area grst in Fig.

. 8C.-This i's achieved by a flash failure sensing circuit 322-(Fig. 5

of the flash Ianp to flre'durlngf”'

medi atelly prior used rf oy eaxposute Sémsimg)ul §BJ‘€&V€:I.H tis2he j eprt source 282 -

IS deenerglzed twfgfsten1t|n1n and-control -circuit: 7, and another one- bi.t
| atch 306 i s setSMRLary oForm of fthe %’é‘f%‘?higo'h% enkaiged $QREANG| se sent

‘out on a reset line 10 ]fa lj €u|se | S detecteddﬁy_t photo-,"*“”
det ect or durlrmyﬂqﬁ?t*ﬁuﬂﬁ reﬁl FiiRg iﬂa?ﬁRQH?ﬁ?ﬁj P|WERnitial

‘exposure. or from,a clear ensi a du otatlon pulse sent = -
via signal |ead t’btﬁalts % I‘%—IJ( t?a)f %%t?ﬁjtsab" 1" state on -

:senslng l'neS32%tad¥f§¥f§”coterm1nal w1th the flash prlsm bound- S
| o ary ab, as 1nd1cated by the arrow 1n Flg. 8A. -
"fSubsequent exposure results in a larger sens1ng s
' area 296 (denoted by rectangle gggt) as shown in :;tft"'
::"Flg. sc._{ij' o o 8 _' ' :
10.:_ '_ Alternatlve embodlments may be employed whereln'
| the sens1ng areas correspondlng to each of the T
' frames 11e wholly outs1de the frame reglon of
mlcrofzche £ilm- card 20, e. g. on the per1phera1
:reglons of the card Here, however, aux111ary
';15,: exposure means must be employed to expose the B
| sens1ng area corresponding to the chosen . frame 55:
'undergo1ng repllcatlon, and the reflect1on sen51ng“"
: ;means must be suztably p031tloned to 1nterrogate .
tj{thls sens1ng area._ By thls means a larger image .
_.éofy-is achieved 1n a glven frame at the expense of
. fadded complexlty.mfd_ ”;”5; |
The second aspect of the 1nventlon, the abll—
_'ity to detect fallure of the flash lamp to fzre |
=fdur1ng repllcatlon, is achleved by e1ther of two

25”"embod1ments,_ In the f1rst embodlment flash lamp



'branchjng,occurs,by the nmet hods previously des- cribed; the presence of "a
?ﬁ&_on sensing line 326. |nned|ately after triggering flash pul se 52 i ndi -

S flash ‘failure and causes actuation of a.20 flash faiture alarn1neans
. , - --30--CLAINB 1. crofiche. f|In1record|ng systen1for RO
M, g and storlng | mages. of é@%&d copy |nclud|ng means for forn1ng Qgr
agé of . "said copy within-a prescribed imaging area of 5 . an ..
3~|nterned|ate phot ogr aphi ¢ f|In1|n whi ch-any porti.on-of. - said |nag|ng area’
“can be imged by radiant energy fron1sa|d record copy to’ yleld an i nage..

- d f N d b :
R SRR 4 dPRRLEUP Rl AL S ARG L 16T Y Y o “L"
-annot at alligH ¢ AR Méwrfaﬁﬁb alﬁdt&d%tgyréjfié‘&éi dggiant energy f“’m a-

- frame illumnation neans- -t-hr.ou S girng-area - sard i.nternediate
~filmand iRt areal % 16 € | |3ql'ge mtot ogﬂpggujgs fééﬁgé‘y@degy dornming an ifage on.
- sai d.‘mcrofiche pActographic fil mbeing an 15 ‘annot-at abl'e- pernanent -1~-r-

record fdlesh Ifa il ealseorgiingo e Kfcusia dszsd(m ‘ener gyrms it strikes said
microfiche photo graphi.c fi'lmand said: mcrofiche fil'mhaving deS|gnated

~ franSs' f mediedeilyi rpg:m ta, rtmggﬁrlptgastrhe bEXhslgaiisws on.said mcrofiche -
~film means for exposing -a.given 20 . sensing area on said’ n1cr0f|che
'ophotogra§ﬁﬁ§uﬂﬂ @zduu. 1t source 282 is deenerglzed by B :

system t1m1ng and control c1rcu1t 7, and another

h'lone-blt latch 306 1s set to a “0" on a sen51ng
lzne 326 by a reset pulse sent out on a reset llne
.10 .324. If a 1lght pulse 1s detected by the photo-'
' .:detector durlng the transfer operatlon, elther by
burnthrough on 1n1t1a1 exposure or from a clear o
'r:;sen51ng area durlng an annotatlon, a pulse sent
) v1a 519na1 lead 318 to latch 306 trlggers 1t to
-”lslffoutput a “l" state on. senslng llne 326._ Program .
branchlng occurs by the methods prev1ously des—"
_crlbed--the presence of a “0" on sensrng 11ne 326
'1mmed1ate1y after trlggerlng flash pulse 52 1nd1-.
y cates flash fallure and causes actuatlon of a'

l_2°',fflash fallure alarm means 328, ”



_ sald repli catlon so that -the status. of sai d sensiRng - area—aﬁf—t—er—sar—d
anNe ’-

repli-cation constrtutes a pernanent I'ndi cat
i'on -t
-been- exposed each of - sai.d frames. haV|ng a uniqg
_grea asso- 25 " ciated therew th and each said ERSIQ?
_ elngaggsposed so as not .to substantialiy 30Lerfere wth replrcatrongof 8.

said record copy, . status sensrng neans for-
: 'sensing t'he stat
go;;gfpondlngL§§mslng area for a chosen frane befgre sai.d. rgzlfiairgn
._dl ing control 30 neans. responsive to said_status seng Baaf
.S§E?BLIH? said. 1epArmaCroﬁinBan§i&meﬁe§8F§i§SaFM§% o8 RES AR 0T

of sai e
caid chosen fggﬁgggngggggknefsseébaa 3bpe uhdluadngemehnprfor ERpBNLe of -

jexposed 35 anfimﬁseopfséﬁéaneng%&%Blgﬁghiut%?%%P%ggggrglﬁggﬁgébpbsly
iggﬁtLg?E'on gﬁngﬁggggéhﬂhtﬁo@hb&bgedpmaaniiﬂuri@vyhnpaiﬁgwggpat&pgagllng
addi ti onal . ‘ERdfe img.gigglm%(rrelafsl (Saﬁile Lyl 0 ?rr Rl dnd ReleHdy addmng of “an:

. | 'm recor
T Whi h e aghas aiedora ot oG edshemd nAGen YROR. AR HRIAN g to-claim’

250001 2l ed (1010 21 AL TE I b ging e N rgneted i s ea and
:recordrng SYTbﬂﬁanxxnnhngyﬁ(means for ;eplication oF saidnfmégé‘oﬁtd'|fn_'-
10 an annotatable microfiche photographic £ilm by directing ' )

o iradiant energy from a frame illumination means through
- said. imaging area of said intermediate film and onto
- . said microfiche photographic film thereby forming an
_ _1image .on said microfiche photographic film being an
f15__ -annotatable permanent record . formed by the- absorption of -
' 'said radiant energy ‘as it strikes said microfiche photo—l-'
-graphic film and" said microfiche film haVing designated
__;. frames’ for receiving said image at prescribed locations
e . on said- microfiche film, means for expodsing a- given L
20 - sensing area ‘on said microfiche photographic film during -
' -8 aid replication so that the - status of said sensing area '
'after said’ replication constitutes a permanent indication L
_ that the selected frame has been exposed, each of said -
__5_ frames having a unique corresponding sensing area asso—'
25 ' ciated therewith and each said corresponding sensing area '
o 'being disposed so as not to- substantially interfere with -
"replication of said record ‘copy status sensing means for
_;'sensing the status of ‘the oorresponding sensing area. for ,-f7
. a’'chosen frame before said’ replication,’ disabling control ..
30  means responsive to said status sensing means for disabling";”
| _.said replication means when said status sensing means ' o
detects a status of said corresponding sensing area
indicative of prior exposure of said. chosen frame, means.'-'
_ ..1for adding an additional image to a previously exposed -
1f;35f" -frame of said microfiche film utilizing said means for
o l.replication,-and operator controlled means for overriding
-'_said disabling control ' S '

§@n§°ﬁg AAS detects a



'*n11 or cIa|n12 in mhlch sa|d status |nd|cat|ve of prior. exposure s a-
y oed reflect|V|ty and said status 10 - sensi-ng neans is :a reflection
2fng means. 4. A microfiche f|In1record|ng systen1accord|ng4to cla|n13

1 W ti@n g conprises a.reflection . S
'"b>;tothég??§srﬁég§§ %% sgggghggng PSRERAL 30 REIALt said sensing g/
i 11 uni.nat A ﬁﬁaﬂg a8 addpiingadi peged to' illunminate said correspondlng

' sensing eEr.eaﬁatmﬂcrmﬂd:h@eﬁmtfécei[(@i)ﬁgr%ﬁg&ﬁ;?ﬁcgrﬁing {nocgg];llsghﬁ th; }'
' ecting ne _
;Irlom 3’3% %gegsilrrﬁ](i:j“L |ﬁﬁ Or#?‘é?l%?\ &re%?lﬁr?%??%ﬁ%& ﬁf‘f‘ss‘agda%?é?ore&ondl ng ar eau

20 &m@tﬁmnfdhwxﬁhlnmﬁtswnssbcimweu fsamesa@@ﬁsafdt@eaﬁg pg?ﬁ;tsggtzﬁ:d )

o Rt | che recor o

ggfcloreg’dng fo clﬁﬁﬁr%ﬁf? t?ﬁ?n%%h‘g #E?’Hﬁ #‘g] WekRagienenent for

. said Fe@NS 8% the (FamRi ng. the exposure thereof by 25  said frame :

"leIun\na@(NlﬂﬂmﬁEbofiﬁﬁet¥H¥Hr¥bé% 5§“§.é§5*éﬁ Q?%salg {Iectlon sen5| g -

ensi be

S
| means g eacty e o] PO 8 SE ammm“
accorplrli@rt @J@qulfeeci@lalgzlféﬁgéa reflectivity and said status
- 10 : sensing means is a reflection sensing means. _ AP,
' - _ 4._ A microfiche film recording system according to o
i._claim 3.in which : said reflection sensing means comprises -
| a reflection photodetecting means and a sensing
_ 'illumination means, said sensing illumination means
'15'_ ‘being disposed to illuminate said corresponding sens1ng
: area at a level below the. exposure threshold of said R
microfiche £ilm and said reflection photodetecting meanS' L
being disposed to sense 1ight from said sensing ii
_ illumination means reflected off said corresponding area,;
26_"'and said disabling. control means is responsive to the '
' output of said reflection photodetecting means. R
. B A microfiche film recording system according to
'_claim 3 or claim 4 further comprising a backing element -
_ . for: said microfiche film during ‘the exposure thereof by__.]
25" 7_said frame illumination means, said backing element L
_including said reflection sensing means and each said
3-_corresponding sensing area being contained within 1ts-
'associated frame.. ' ' '

W

Pl



.

further conprising alarn1neans respon5|ve to di.s- abllng of sai d.
replication means by said di sabling'5 -control means. 7. A mcrofiche: ; '
f4In1record|ng systen1accord|ng to:any precedlng cIa|n1further |nc}ud|ng '

reans/f or" detecting " failure of said frane |IIun1nat|on means. t 0. expose .
sai-d -\eroflche f|In1conpr|S|ng neans. for exposing sai d correspondlng

'sensing area by said fra,e. i11um n- ‘athon_means  during .exposure, . propertyf;fﬁ

seQS|ng means for . sensi ng durlng or aftef an attenpted exposure by said T
framé -il'l'um nation. nmeans a prop- 10 erty of said. correspondlng sen5|ng el
- ared ndlcatlve -of . exposure, failure-alarmneans for warning of ‘said.
failure, " failure. control means responsive .to said property senS|ng
fmeans for a i.vating said failure al arm neans . when the absence of said"
“prop- 15. erty .is sensed-during or after anattenpted repli- catlon 8.

fn1crof|che film "’ recordlng systen1 .33 accordlng to.cliaim 7 in which saldﬁﬁs

property is a substanglal £SS, of €f|ect£ ty resﬁétlng m exposure and.

sai-d property sensing nean3|syﬁ%ﬁ? +en ﬂsfﬁﬁ° L sgﬁgﬁmfallure Lo
control neans f%%%%%ﬁ{ggtébfén§’EeeceafﬁéGSiéﬂﬂ senS|ng means: to: actlvate .j:“

_sald fallure alarm
' _further compr1s1ng alarn means respon51ve to. dxs-'

- ablzng of. said repllcatlon means by sald dlsabllng
5 f.control means.r' o ' _ . -
. 7. A mlcroflche fllm recordlng system
accordlng to any precedlng clalm |
| further 1nc1ud1ng means for detectrng £a11ure af
of sald frame 111um1nat1on means to expose sald
"r5ev m1crof1che lem comprlslng means for exposlng saldfxff :f‘
‘-correspondlng sensrng drea by sald frame 111um1n—'tf:
' -atlon means durlng exposure, property sen51ng .
_means for sens1ng durlng or after an- attempted
exposure by sard frame illumznatlon means a proo?
- 10 erty of sald correspondlng sen51ng area 1ndlcat1ve'

o of exposure, fallure alarm means for warn1ng of

j Sald fallure, and fa11ure control means responszveaf" R

| to. sald prooerty sensrng means for actlvatlng sald.""

- failure alarn means when the absence of sard prop-' o
lsﬂr.erty is sensed durlng or after ‘an attempted repll— L

_oatron, ) | .

8. A{.mic:ofiche:film_reeording syStem'

.
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i sald
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. neans
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trans

'A n1crof|che recordlng systen1accord|ng to cIa|n17 10 .or cIa|n18 In

nmeans are a-
said status sensing neans and 3aid property sensi ng -
n. ‘sensi ng means, sai-d disabling control neans being responsive to‘u/

ideppose sty ai  egpt ed exposure and
aq@ngotpmnmaenilwtgima@s &b Po e £y L4 cpL o0 posrean

R R R e a e S R S ST
fa%essidgmrrmw REnSNS means' 1is noe £ De ¢t Horn SehSingi cg said t
ridrlsh, dRMPAR AACIINIEP HeINg TEGREANOPUES 2D6qSal  bronerty

di'sposed t:0
ans: .20 - . 1s-a transm sston:
rﬁ%%ﬂmﬂ%&a%ﬁn& JgANS |tnnamtimt¢rmsd paklume tAtacmh sai d

weairl RSTENSISib Kt AN T thidle SEPLSU By Dy Sfﬁé’ié}éff’& ated frane,

f Iure contgpl nmeans. respondi h ure “of 'sal sm ssion -

fét & allppe ds fdefacia IRy Heaid girensaty reensing uni nat | on:
n@tmm@ﬂmemtareranmmqu&wﬂﬁamrd associated frane. 1. A — -

PF‘ar‘Péa:;@ 8 5411 Wmﬁqiratsaird rmms Sﬂﬂbﬁﬁgﬂmm§|mrﬁaj_@0| udi ng sai d

hetrdele old aéw e;%corres ond sensing ar ea
ned i LT |ts a5500|ate rare Tete film L

belng ggggeﬁpﬁﬁgﬁﬂdﬂﬁﬁwﬁbbeing responsive to said.

‘recor 8

- reflection photodetecting means before an attempted

' 15 o

' exposure and said failure control means being respons1ve'

to ‘said reflection photodetecting means during or after

_said attempted exposure._

“10. A microfiche film recordlng system according to

.claim 7 in which said property is decreased opacity

20

resulting from exposure and said- property sen51ng means

- is a transmiss1cn photodetecting means disposed to sense

- light- from said frame illumination means pa551ng through
5said corresponding sensing area during the exposure of
;said associated frame, said failure control means

25

:responding to failure of said transmission photodetectingh
' means to detect light from said frame 1llum1nation means

_during an attempted exposure of said associated frame. -

11 A microfiche film recording system according to

i-ufclaim 10 further comprising a backing element for said |

‘;-microfiche film during the exposure thereof by said frame o

illumination means, said backing element including said
transmission photodetecting means and each said

"corresponding sens1ng area being contained within its's'
T:associated frame. - ' |

s

12. A microfiche film recording system according to =

:clain 1o or claim 11 in which said status sensing means

N ugﬂwmmmmlm

' her:: conpr|5|ng a-
-~ mcrofic fial according to claim10 furt
- packing . € hé%emen'?ﬂ %rsi;g.lﬂdégm T ot %ﬁe o §trﬁ“glﬁ‘? ‘ﬁ‘l’ég SdFstaEm thereof by



”55' _.claim10 or. claim 11 in which said status sensing'neans - and sai
‘transii ssi on phot ddet ecti ng. means .are. a conmon phot odet ectii ng neans.. 13.- A
o crofiche f|In1recordrng systen1substant|ally as. herei nbef ore .descri.bed -

' mnth‘(éference to and as 5 |IIustrated3$n the’ acconpanylng dramnngs o

'j’and said transmission photodetecting means are a common
| o fphotodetecting means.-' : . -

- jka/”*_, .f g 13. A microfiche film recording system substantially
B | :"as hereinbefore described w1th reference to and as

' ﬁﬂ-5::;:111ustrated in the accompanylng drawings.

R D



