FILM STRI PS AND NETHODS OF PREVENTING FOGA NG THERECF The. present i nventi
reTates to a nmethod of preventlng fogglng of unexposed portldﬁé7%ﬁbahﬂlln1'
- stri.p producing ifaged areas..when.i naged by i mgi:ng:energy, and to such-.
flln1str|ps particularly ‘as-5 encountered in’archival ni crof i .che f|In1L
systens enploying an intermediate film3t¥ip to carry a transferabl e i mage. -

' There has been: devel oped by thé applicants and co- workers an. archival hard -
copy. microfiche tecording systemwhich reflects Light off of a document I
phaced on 10 . a document-receiving platform.and projects an imge of it in. .
greatly. reduced f ar m ont t e te dry silver—
filmstrip carried by a%ﬁﬂm%@#%ﬁn W&# (%Ls%ﬁ@é illg?spensed froma’
‘cassette nmounted on.the fllmluﬁuFQﬁﬁEN@ TREREQF f i | m advanci ng.15 = means -

to an | magi ng regi on where a selected area . of the filmstrip to be exposed . . -
can receive the projected light inmge. A pressure el enent presses the _

“sel ected area.of the filmstrip against a planar_backi ng aperture defining

a projection plane and &R REFIRP arivenhion ieebatest tondi ethed efposed-

to the light image. The filmhead is next nov d al o es fromthe -

i magi ng station venfing Qﬁeﬁf diRexpRre aPﬂBFggﬂg grésgiﬁﬂ agai nst '

the exposed area‘”iﬁrgtéé&éiﬁéu‘ﬁﬁbeg areas when imaged by imaging

. energy,-and_topsuch film;strips,'particularly as
5 ~enconntered in.archival'micrOfiche film systems ‘employing
‘an intermediate film strip to carry a transferable image...
There has been developed by the applicants and co-
U._workers an archival hard copy microfiche recording
system ‘which reflects light off of a document placed on
10 a document-receiVing platform and progects an image of
':it in greatly reduced form onto ‘an initially transparent
:-intermediate dry silver film_strip_carried-by:a £ilm _:
. thead-nnit.l The film-stripyis dispensed'from apcassette
 mounted on the film head and is fed by £ilm advancing
15 | means to an imaging region where a selected area of the
| ' film strip to be exposed can’ receive the progected light
:.image. a pressure element_Presses_the selected_area of_
the film:Strip against a planar backing apertnre
.'defining a progection plane and an imaging area, and the
29 - film is then exposed to the light 1mage. The film head
' is next moved along guides from the imaging station to a
"developing station, where a hot shoe pressing against

the exposed area of the film causes de-
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ment - of- the i mage to. forn1an opaque |nage in the exposed ar€as -
I7¥r/eof . “The filmhead'is then noved to an image transfer station, where
Y image on the dry silver filmjs to be repllcated 5-. on-‘a positive
.imtially opaque microfiche f||ﬁ1éaTd of the. photo-devel opi ng type (See
- U.S. ratent- 4,137,078 issued June 30, 1979 to |zu and Ovshi nsky) . The

. mcrofiche card is held i ndexed on a novabl-e" carrlage so that a
pre-designat ed frane of the 10 - card-receives the inmage on the.
internediate film A pressure el ement. presses the filmcard and the

t
{
i'

housi ng-a acking plate. Il-nmage transter is acconplished by trlgger-

1.5 ikRg bBhgddeasadam drerisect Thahtilhrosgd fhethehernediate film .
i mredi ately renderlng trans-  parent the previously opaque areas struck: hy

" the hingheidntensin Yinfdegs e d gt dof gtﬂat)ibmhavhetecthd frame of the mcrofiche ._ _'
filmcard. To replicate a 20 nemllnage the filmhead is returned to the -

w

f g
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L magi dgagkatino it henmdarye s:‘hbrexy(ﬂselm sig eﬂa@abedreﬁhecatedof iche filmcards are

-~ of the thresh- ol'd photodevel opi ng type; and require a relatively hlgh

radi aoh @&l msfmveormt:dxzealehpmﬁ@%dwmxeﬂlqee f@é‘ﬂt he dry-silver
-|nterned|ate fil mused. = The _

' card of the pnoto-deve*eplng type (oee U.S Ta tent

4, 137 078 1ssued-June 30, ;979 to I7u and OJuh*nouY)
.- The mlcrohzche card 1s hel 1ndewed on a ‘movable
. ..'carrlage_so that a preede 1gnated fraﬂe of the |
10 - eatd'reéeiVeshthn image on the 1ntermed1aee-f11ﬁ;
A preasure element presses Lhe Film card and the
1ntermed1ate f11m serlp togetheL hetween the out-'
.but prlsm of é rlaf-'h anp houszné and a backlng |
'plate. Image trangfer is accempllshed bv trloger—

. lS _5ing éhe flash_lamp ‘to dlrect llght Lhrough tne |
intermediate“film, 1mmedlate1y renderlng trans-:“

N parent the prev1oug11 opaque ‘areas sfruck by ‘the .
.hzgh Lnten31cy flashilamp llght on the se}ected_'
frame of the'hiétofiehe.film eerd ;“Tb'renliﬁate'as

: _zoh new 1mage the f11m head is retuxﬂed to the 1maglna

.;detatlon, where the cycle is xepeated. |
| | The mlcroflche flln ca;ds are of Lhe thresh- '

'_old photodevelonlng type,: and reqnlre a reeatlvely_h.
hloh vaelant flux for com lete exnoeure CChoared

.25 ' to the dry-silver 1ntermedlate_£llm_uged. Lhei'

inter VE%E’E]‘%“%“? Siid g_n{é&etaerf&eg vgerb%gg@usuy_maggt iprism-of a flash | arrp -



'13— transfer of the |nterned|ate filmimage to the ntcroflche filmis féé%? '
'by cont act printing,-using a high intensity flash lamp. A fraction of ' :
Llluntnatlon becdnes trapped in the. internediate 5 film which'is quite -
clear in unexposed regions, and proceeds_tg propagate laterally |nternally
al-ong.-the plane ‘of the filmby total internal reflection (Iight-piping),

. thereby making its way into-unexposed. filmin the’ payout region of the 10'Ji
fil.mdispenser. A significant Iength of inter- nmediate filmthus becones -
light. struck in the filmdi spenser. ‘Thi's necessitates a | ong film advance

" between successive frames, and is thus wasteful ‘of film 15 ~This - .
phenonenon |stW@Pe§%$MQﬁ<ﬁhﬁ inkanRed Grimdd e oimage. Qi Eh@l i mage because
the reqU| site |Ilun1nat %gtleve is much |l ower than for the.transfer
operation, oww§res iVeIGPH d?Ys‘ifé‘b'iF%‘F ?’F\’e”?h‘?‘ér mB8t8%e film
-conpared. to the,2 cgqjlch film. Durl {ransf ration the-
“internediate: A Ihrh |hs Q}lﬁ’e’cltté’deft]t?sih ]ﬁ“f%'m %tl %v%? Egg ral -orders of - :

L P i TR A 14 rtr?@ Lgeampanacend e
__to give rsse tﬂﬁh’ QWﬁl'c‘ha”ft fcﬂ.gﬂ-lélg:fcfgzecfﬁ unexposed regions, S
ard oroceeds to propagate laterally lntefnal‘y “
.7;'along the plane of the f11m by total 1nternal |
| ~href1ectlon (llght-plplng), thereby nak‘ﬁg its way o
1nto unexposed fllm 1n the payout reglon oF the
'1d:ﬂ"f11m dlspenser.: A slgnlflcant length of 1nter- |
| :'medlate f11m thus becomes llght struck 1n the ;11m
dlspenser. Thzs neceSsttates a long f11m advance
*.between successive frames, and is thus wasteful of:”hu
 film.
lslt”'f't This phehdmenoh is notlsiéhificaht.dutihg'je
"h'formatlon of the 1n1t1a1 1mage because the requ1-_
| _site 111um1natlon level is much lower thdn for the
transfer operatlon, ow1ng to the relatlve}y hlgh
“’fspeeo of the 1ntermedlate film compared to tne
:‘20 mlc;oflche fllm. Durlng the trans‘er operat1on_
-fthe intermediate £ilm is subjected to an illumina-
_.tion leuel'several orders'of"magnitUde'higher then '
: necessary for 1n1tia1 1mage formatlon, and the.
':propagatlon of a small fractlon of thls by llght—
25 . plplng 1s sufflclent to g1ve r;se to 61gn1f1cant

- fogging effects.



= Addltlonally, the |nterned|ate f|In1|s simlarly fogged by prol onged . \o¢
ex osure of the cassette to the. anblent light of the system According. to-
hjs invention there-is provided a 5 - et hod" of preventlng f.bggi ng of -

l xposed portions of a-filmstrip. prodUC|ng i:maged areas when imaged by

: gi ng energy and .cont ai ned witnif an i'magi.ng energy sealed portion of - -

_ f|In1support nmeans fronlmhlch alimted area of the fl|n13trlp to be |nage64

. i's exposed to an external. -i magi ng energy region, conprising formng in
or. on.the filmstrip at Ieast one propagation barrier region between each \‘
such limted are&dditibnailYn1the|pnaedmeﬂéaaejﬁmim nsﬂsﬂmﬂlaﬁmyexposed

~ areas, each such barrier region having the property of inhibiting the
-propagathB‘ge;.dS by @r@mugedagxpgsunergf theo cagisetde) &serkhe ater to be

~ exposed: areas by_internal reflection of said imging ener gy between the - . .
~ opposi t camRikenkckightt @€ thenPyALe®-according to this invention there s

' provi ded a filmstrip. sensitive.to, im ener haV|n 20 at spaced -
“interval s al ong 4%%015&"1%?3 EPoﬁﬁgét F'Bﬁegé‘g-%ﬂert?‘e e 4 Q@’ﬁ’&e‘%eﬂ:h havi ng
. the éa r()pertﬁ/od)f Js”é‘a':gx'réhggné %ogging of unexposed portions of a

| film strip producing imeged areas when imaged by imaging |
l_ energy and contained Within an imaging energy sealed
~ portion of film support means from which a limited area
r.of the film strip to be imaged is exposed to an external
10 imaging energy region, comprising forming in or on the
. film strip at- least one propagation barrier region
between each such limited area of the film strip and the.
'adjacent later to be exposed areas, each such barrier .’l
:region having the property of inhihiting the propagation
iS of said imaging energy into said adjacent later to be
o exposed areas by internal reflection of said 1maging
:energy between the opposite surfaces of the film.
. Also according to this invention there is .
provided a film strip sensitive to imaging energy, having '

'20'_-at spaced intervals along the strip propagation harrier

S L TN, - - AR S RY. " . IR Ta SRR B R Y ALITIRT T " S



pagatlon of sald |nag|ng ener gy al ong the strlp betmeen adjacent are s 5
'separated by a barrier region by internal reflection between the opposit ;
~gurfaces 5 ° of the strip. The-invention will- now be described by way of \
yexanple ‘with reference to the drawings, in which:- Figure 1 is a block

~di agr am-of the control circuitry of a M(iwﬂlche recordlng systeny. 10

- Filgure 2 is a perspectlve view of a travelling film head i ncluding an
-internediate fllntdlspen3|ng cassette positioned-at the i'maging station
with a filmhead cover |n the open position to show details of the film

.di spensi ng system 15 * Figure 3 is a perspective view of the

Figure 405 a ?e%ﬁ%"*ﬁaeva .on SR e PGP I B ol s
e onent hen pYRCHRIAE df SGP inddtl died) el ugdtkelld, 3 Dok ng.

- expanded front pieialn QEFcddie dreul bt &d ﬁ§€ﬁ”ﬁhﬁrié&tf@giﬂﬂﬁd'ate C
vicinity of the flash housing and backing el enent’, h the mcrofiche film

-card and the lmbewmﬂenﬁéifréfléﬁﬁidh between the opposite surfaces

5 of the strip. _ |
. The invention“will:nowtbe desCribed hy-way_
of example, with reference to the'drawings; in whichi~
Figure 1 is a block diagram of the control AR
circuitry of a microfiche recording system. 1
. ldﬁ ' S Figure 2 is a perspective view of a travelling
- film head including an- intermediate film dispensing o,
:cassette positioned at the imaging station with a film
'head cover in the open position to show details of '
the film dispensing system,' S o
15 .~'f- : Figure 3 is a perspective view of the travelling
£ilm head and a carriage therefor movably mounted on
guides. ' ' -
Figure 47usia front elevation'of the film head,-
showing its position in relation to the microfiche film.
20 . card, the £lash housing, and a 'backing element when o

"positioned at the transfer station,_
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5 shown' partially’ sectloned Flgure 6 shows the same reglon mnth the A\
“HLash housing internediate. film nicrofiche filmcard, and backi'ng el ement |
Tn™pressure contact for imge transfer, and shows the lLight-piping = = - .
gﬂo-agatlon of light from 10 t@e_flash unit into . the dispensing region; =
igures 7A-7C are el evational views of the i‘maging region between.the -~ .
“payout and takeup 1ips of the internediate film head of Figure 2 at the S aE
1 magi ng,” devel oping, and transfer’ stations; 15 . Figure8is.a .
. perspective view showing a- I ght ‘source |Ilun1nat|ng a strlp of the . . “"\Vgl
intermediate filmduring the.i maging ‘process at the imging station; Figure
-9 is a cross-se@iiqus %|is an eexpdnddd fiomt nelewabioneofothend encoder
wheel -assenbly, along 20 with a block diagram of the associated control . -
* ci rcui t Aynagingy sepraf Wigure %)exlspﬁtelmnedeatef vigéndsyebdped i mage on .
the intermediate filmafter devel opment by the hot shoe, and shows the o
exposed%rﬁ@%éﬂ#ﬂﬁr‘&t@tﬁ dracking ielementp; with the - Figure 11 is

t he view shown i-n Figure 6, but: mnth t he barrier band p05|t|oned over, the =

. flash h@dsmaf js‘%‘%élt |‘Fﬂﬁ‘¥)|"!‘n4h@$r%‘b’é§-’§?¢€ﬁaﬁf fF&E‘hStr P

5 shown partially sectioned,_f

Figure 6 shows the same region with the flash '
houSing intermediate film, microfiche film card, and
: backing element in pressure contact for image transfer,
and shows the. light-piping propagation of light from
10. ithe flash unit into the dispensing region, |
| - Figures 7Ar7c are elevational views of the
_"imaging region between the payout and takeup lips of
.'. the. intermediate film head of Figure 2 at the imaging,-'
developing, and transfer stations, o S
ld-' H.: Figure 8 is a perspective View showing a light'
| "source illuminating a strip of the intermediate film
during the imaging process at the imaging station,.f7'
| - Figure 9 is a cross-sectional elevation of thei'
film movement sensor and encoder wheel assembly, alonga;'
'20'3-with a block diagram of the associated control

Circuitry,
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Ianp l.i ght |nto the f|In1stored in the dlspen5|ng region; 10
“Pfgure 12A is a top. pl an vi ew of -an internediate filmstrip accordlng t
'-the invention with the pre- formed barrier stripes.. Figure 12B is a .
. tross-sectional - el evation of Flgure 12A ghewi ng photographlcally pre- forned
barrier. 15 stripes; Figure 12Cis a cross-sectional elevation of Figure .~
'1QA showi.ng | acquer “or ink barrier stripes on the surfaces of the film .
.strip; Figures.13A and 13B are top plan-views and 20 cross-sectional side .
axevatjons respectively, of a filmstrip according to the invention with

- barrier -8- stripes in the formof serrations; and Figure 14 is a frant:
“elevation of the | magi ngy gggéoQobggwgegegggegaxqgtvag%-E&ke%@ lips of the
intermediate fil.mhead of "Figure 2, showmng filmb5 _advance photoregulatlon

“means’' and the asges péediﬁa?é%h EHECE.hQéi'mleain%CEiq_kraGiﬁiﬁrf orm. Figure
~ 1 includes a bl ock diagramof the control systemfor sequencing the.

~oper.ation-and naemopmeﬁtabyl ther hedi sheef,i amdhehdws ahe kagbsAalr i age 2
-betmeen 10 wvarious Stations of a mcrofiche recording system  The " .
. barrier band created on the film strip; - '

-,.53 - Figure 11 is the view shown in Figure 6 but -
:1W1th the barrier band positioned over the flash |
"housing'so as to inhibit the propagation of-flash

lamp light into the film stored in the dispensing
region, o | | L . | |
10 - ” . Figure 122 is a top plan view of an intermediate p-
:hfilm strip according to the invention Wlth the pre-
) formed barrier stripes._ |
Figure 12B is a cross-sectional elevation of v
"j_Figure 12A showing photographically pre-formed barrier |
.'15. 'stripes, _ _
o Figure 12C is a cross-sectional elevation of
.Figure 12A showing lacquer or ink barrier stripes on
'fthe surfaces of the £ilm strip, a
' Figures 13A and 13B are top plan views and
_:20-_ crbssesectional side_elevations, respectively, of ah

£ilm strip according to the invertion with barrier
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”.head carrlage IS advanced to the various stations |Ilustrated n Flgure 1 \g

- by tension in a belt 3 extendlng between an idler pulley 4 "and a not or

- g ve pulley 5. A pulley drive notor 6 is controllably driven i-n both.15.
;gggwctlons by a systenrtlnrng and§contro| circuit 7 operating through a .

br control circuit 8.. The stations:illustrated are an inaging station .-
- A0,/ where the exposed area of the |n|t|aIIy transparent inter- nediate fllnva
stTi'p on.the filmhead 1 is exposed to"a 20 light inmmge, such as light.
~reflected off of a hard copy a heat-applying developing station 12 where -
~the light- eéxposed areas - of the i nternedi ate filmare r ender ed opaque

“and an iskEdPes disfie sﬁ%ﬁq‘o?rf 19exrrathPRE pf fRRe film card carriage-16 at

~.-the image transfer statjon. 14 pgsitjon er .of g fiche carrlage
"posi- 5 tion &OHA%ER MR a r%nse?ieYeg ??aﬁg %Le ARRIIBGsf i che film.

card 20 f i an i d he til dhy

t:Ee 20 el S O b RE b ERROB0LRB=,BE, EhaDl o' bt T o a _y;
t-o-d t h th di-sj |t -

ot e el Al 1A Yo YE PPa-B] S KRbwh eyl 0 O ﬁgﬁ;,sa\/\hter/EIGn }

 ant At %&a&&t&eﬂoﬂpﬁaﬁé aR8S¥he agsecmaa' ntensity fiash-of

~ raditant “energy
circuit functions in block diagram form._]”;:

Figure 1 includes a block diagram of the control
_system for sequencing the operation and movement of . an_,i
B intermediate film head 1 and head carriage 2 between B
10 -lvarious stations of a microfiche recording system. The
:head carriage is advanced to the various stations L
'illustrated in Figure 1 by tenSion in a belt 3 extending
"between an idler pulley 4 and a motor drive pulley 5.
a pulley drive motor 6 is controllably driven in both -
lS. directions by a system timing and control Circuit 7
| .operating through a motor control circuit 8. The
stations illustrated.are an imaging station 10, where
the exposed area of the initially transparent inter- |
”"mediate £11m strip on the film head 1 is exposed to a
20 light image, such as light reflected off of a hard copy"
- . a heat-applying developing station 12 where the light-.-

-exposed areas
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1

-au h film being conpletely I nsensitive to exposure 15 to normal room
anmbi ent light or even direct sun: light. The filmwcarried by the f|In1hea X
~i,s pre- férably nore |light sensitive and |s | atently imaged by the
relatlvely l'ess intense light reflector an i maged . from hard copy. The - .
‘ingerimediate film20 - carried by the film’head is preferably a dry-- silver
‘heat- devel oped film ~ Throughout this text the termfilmis used to denote
~a substrate carry-. ing a photosensitive |ayer. As used herein, the term
film head refers to 25 a frane renovably attached to a carriage, and a -
“filmsupply unit. reanany nmount able or the frane. The filmhead | carries -

‘a tilmsupply greaie Hntddidaidaketilmeans fondted ébhgquel agpang or hol d-

ing neans B.- In various,.enbodi nents of the inven--5 tion all three are "=
‘sequentially e@ntlrmadeed:danstm wsiteiod i M ng zandwnaanohecrmmu t 7. For.
exanpl e, ' the supply neans E may include a supply reel . cassette,. and

vari ous QU|decaﬂd(uernxagﬂﬂlseaxfthenrmagnrmranﬁierQEaE1oheléupply reel
is to be 10 driven. . The takeup neans F may include a takeup reel and - -
‘guide roller mmﬁl;kﬂﬂ&%ﬂdndﬁxfqanthilO%lawﬁxeﬁmm@ﬂsraﬁﬁmtEﬁémp reel drive_
neans. In addition, the filmhead nmay include.an end-of-film . '
-5 tiom control means 18,.e selected frame of a mr-_
_ crofiche f£ilm card 20 for-receptlcn Qf an rmage
: leet-fdrmed:on the film-strip cerried'by'the'filﬁ
.head 1. The mlcroflche £ilm card 20 1s pre ferably
_made from a photo-developrng 1n1Lra11y opaque'“
10 archlval.fllm_of the dlspersar type d;sclosed in':'
1 U.S.'Patent No;e4,137,078_iesued £o'i:u:end'OVShinERy,
' Wh@réln a transferred'imege'ie fdrﬁea u?on %
posure te a hlgh lnten51ty flash of radxant energy,
such f£ilm belng completely 1nsen51t3ve to exposure
E 15 to normal room ambient llght or even dlrecr sun=- . _
lllght. The film carrred by the £11m head 1s pre—.r.
ferably more llght sens1t1ve and is latently 1magcd
by the relatlvely less 1ntense llght refiector and
- imaged_from~hard copy, _The 1ntermed1aee_r11m-"'
20 "carried by'rhe3film7heéd“isspréferably é dry-
o silver'heatedeVeidpéd-f*im;'-Thrbugﬁout this téxt
the term £ilm is used to deﬂote a substraLe carry- r
1ng a photosen31t1ve 1ayer. “

As used hereln, the term flim head refers to

25 a frame removably a*toched to a carrlege, and a



20

Sor

D whi ch nay respond to a narklng on the 15 film
:also i ncl ude a tension sensor. G responsive to tension

The, fil'm head. -
The ™

in the film

g)

f-filmsensor D and tension sensor -G performcontrol functiors which

ond to end-of-filmor f|In1bre
_under. these- crrcunstances

end- of -fi | m war ni ng means .25' serve to warn the operator of

. situations..
. C which comuni cates the status.of. 25

such

ge and di sabl e operation of the systen1
A fil mbreak -warni ng neans 25 and an

\y_'

The filmhead 1 may al so include a film head in-. terlock switch.
a light sealed filmdispenser: coveﬁ.d_

- to the system timng . and con Cir 7, .S t he system cannot -be -
| cfy%“t rﬁ‘%ﬂ%liéd\‘/%ﬂo’b%‘ﬁméﬁéii’h’@"“’f’gﬁh}lfgn?r‘dg" &[S‘%"lfb] ect to light =

operate

f oggi

~where a

- seng ng ﬂ%ﬁ{lsaﬂ YhEED £ CobqueRteadlyOBRk 1Ay I:gﬁlthe

10

15

20,

- 25

system tlnlng and control c1rcu1t i._ For examp*e, 

"the supply means E may ;nclgde a supply reel or

-a-fllm dr1v1ng means where the supply reel is to be -

cassette,_and various quide rollers as well as

"dr;ven, The takeup means F may 1nc1ude a takeap '

reel_and.gu;de,:oller means,as well as fllm_cenef

- sioning méans-and takeup reel drive means. In .

'addlt*on, the fllm ‘head may lnclude an end-of fllm

sensor D which may respond to a. marklng on the_'

fllm, The_fllm head may also_;nclgde a.tens;on

'sensor G ;espbnsive to tension in the_film.. The

" end-of-film sensor D and tension sensor G perform

control functions.which respond to end-of-film or

 film breakage.and:disableaoperatidn of the system

under these circumstances. A film break warning

means 25 and an;end—c£¥film_warning means 25"

serve'to.warn-the-operatOr of such situations. .

"'terloék,swiﬁch C which commpsigates the status of

,a-light:sealed film dispenser cover to the:sYstem._

. The £ilm head I’may a1so ihclude;a film'headfihfe_j

"Sre B ead "E CHRELORTS, i SREBLY Bl B, é”??l),”gcffﬁtn' Pons

- 21 cont s i g1; € djgn cl anpi-ng means B .
I s act u?tﬂ?‘jt eal*é ﬁﬁn?arlzg a%éécén ?%ﬁo%lgﬁ@gﬁ ?r}ea of fresh internediate =
10 filyy adv hRg e H@/(Hgéﬂi@ the supply or .

- takeup neéﬁéﬂ %%' gg;ﬁ% ﬁgﬁg% 6?§qggJ§rn§E g& tﬁe fil n1nnvenent - o




slgnals neaSurlng the Iength of fllntpayout to the 15 systemtining and /
control circuit 7. In the ex- enpl ary form of the invention the film

- povenent. “serisi ng 'neans. A effects generation of a series of pulses as the
'?llntadvances t he nunber of ‘which measureés the payout Iength . After the
requisite 20. film advance, the systenttqqtng and:contr ol cir- cuit .7 .
staps - dr|V|ng of the fllntsupply or takeup neans E.or F and actuates the
*cl anpi ng-or ‘hol di ng nmeans B back to a filmhol.ding condition, where- upon a
~signal fromthe systemtimng and- control 25 circuit 7°rai'ses a backing
‘pad 26 up agalnst apad - limt sto A subsequ eg% d fromthe

?OEH

systemtim ng? d—ﬁ‘d-”@orﬁ%l‘:%trr&}t {CHEY tha'tles"% Fha Wl ng nmeans 21'-

to lower the | ens shroud 22 to e. |nterned|ate fid et ween 5 - the
‘backing pad 2628R@Y s h%eraotfe‘fﬁg{%n% %h?%‘ﬁ%lr pen ghgnt receiving-

I"at f 28 3 2 d by .the . .
"gx;osﬁten"pul_lsglﬂ &# c m%dse%@ﬂ{%e Sys f@?‘f Po%gn d ‘ggﬁt ?l)lzem r%:/w te7 o
~th f the 1 t t to the - E

pr& ber Dol eno” o1 T CLATET BRI E e GOSN P RROPDs T EbKRE L0 e
‘sol enoi d 34 dy atra@fn@e SR APAUribre WM 1MEg 16952508088 ml ng means

' f11m strlp is placed under a progectlon lens’ 21

contalned in a lens shroud 24 (see Fig. 7A).- the
£ilm clamplng_means B 1s.actuated to.a f11m ref-
lease condition and an atea of fresh intermediate
10 fiim strip is;edvanced'into'the"imaqiﬁé’aree'by
| dr1v1ng the supply or taﬁeup means E or F.,'Payout
1ength is governed by the f11m movemnnt sens1ng
means A, whlch effects generatlon of elﬂctrlcaT
-'51gna1s measurlng the length of fllm payout to thete
.15. system tlmlng and control c1rcu1t 7. In the ex-
..:emolary form of the 1nvent1on the flln movement
sens;ng means-A effects generatlon of a ser;es o;
'Pulses'as.the film adﬁences,'the"nﬁnbet of whtﬁh-
measutes the payout length. After the requlst
20 'fllm aQVance, the system t1m1ng and control c1r—
| 'cuit 7 stops driving of the thm suppsy o;-taneug"--'
' means E or F and actuates tne clamplng or holdlng
fmeans B back to a f11m holdlng condltzon, where-_.
_upcn a 51gna1 from the system txmlng and control

N 25 c1rcu1t 7 ra1ses a backlng pad 26 up acalnst a pad



)

I|fts the lens shroud 22, thereby releasing is the fl|nl The film U/
H 1 is now noved to a de- vel.oping station 12, where a shoe I|ft|ng L
enoi d 40 control led by the systemtimng. and control circuit 7 raises a o
" “shoe 42 (see Fig. 7B) . against tfﬁ;lnaglng area 9 (see Fig. 2) of the -
fllntstrlp 20 71 for a. predeterntned 1. engt-h-of time set by the system - . .
.timng and control circuit, 7, mhereupon the shoe lifting solenoid 40 dropser
t he -hot 'shoe. The fil mhead 1 is-then noved td a position which places. the -
|nag|ng area 9 of the filmstrip over a 25 flash prism44 on a flash '
housi e st feisect%g auoéégeenefcamﬁhﬁaottehettt@ m card 20 on-a

' 'ntcro carriage 16-1S npved into appropriate posi- tion over the S

-~ flash s -mgtﬂaﬁlﬂ%téha heos¥sbeMbitaling andceonied i rcunt 7.controlling
the m*- crofiche carriage position control means 18. The desired frarme.

of- thq\erﬁs:rém&ta? hot (R aneard 23 'SebetbRerbyhepaieds on of keys of a.

- keyboard 17 which cause the‘control- circuit 7 to operate the ntcroflche
'Carrwskrduﬁﬂzz(Hb(nnﬁmpltheabﬁtéﬁmedihtéOf11mobe&m@aﬁ the systemtimng
and control: circuit. 7, a fllash lifting sol enoid 48 raises the flash hou3|ng '

. 48 agmheﬁbankingnpa&tb@ a@d thebaetengfetheeﬂEnEOshxdm&ered by the
'backlng ‘el enent nov-

22. A document rece1v1ng platforn 28 is next

1llum1nated by flash lamps 30 apd 32 energrzed by
the exposure pulser 34 on command from]the.systeml;'
t1m1ng and control c1rcu1t 7, the 'ﬁage of:the--
10 '-platform and 1ts contents belng relayed to. the
| ’.prOJectlon lens 21 by two m1rror° 36 and 38. On
}command, the pad-llft;ng soleno;d 24 drops the;
tpresstre pad 26, and the”lens shroud woving meahs
21' lifts the lens. shroud 22, thereby relea51ng
| lSh rthe fFilm. The fllm head 1 is.now moved to a demff
| veloplng statlon 12, where a shoe llftlng solen01d
;_40 controlled by the system t1n1ng and control
.c1rcu1t 7 raises a hot shoe 42 (see Flg..7B) aga:nst o
'the 1magmg area 9 (see F1g. 2) of the fllm strip
:_ 20 i'71 for a predetermined length of txme set by the L
o -system tlnlng and control c1rcu1t 7, wheteupon the _
shoe l1ft1nq solen01d .40 drops the hOt shoe. The L
”fllm head 1 1s then moved to a p031t10n wh1ch o
'dplaces the 1nag1ng area 9 of the frlm strlp over a.

25 . flash prlsm 14 onfa-frashlhoue;ng 46._ A selected



ikng. neans 51" so as to press the inmaging area of .15 the intermediate fil '
strip i nto intimte contact with the m-crofiche filmcard 20 and.a. backln '

el ement 50 (see Fig. 76). Image transfer is achieved hy triggering the
flash t ube (not shomn)
20;_.timng and control circuit 7 operatlngaghrough a.flash pul'ser circuit

52o~ Innedlately after ex- .posure, the lifting sol enoi d 48 drops the flash L

in.the flash hou3|ng 46 by -a command from the system

“housing 46, and the backi ng el enent noving neans..51 raises the el ement 50,
t ker eby rel easing the 25 two -films. The pad I|ft|ng sol enoid 24 and a -

projection - light source 11 are- nDunted on an image station carriage 13. e
A station carr e position copntrol fns 15 commanded by .t he system -
. timng and co%ﬁéﬁ flﬁuwlﬁEPikg??|5h i TAEE ?ﬂeoﬁaa PHFES dc§e sol enoi d

24 or the prOJect on

updating a n1é?BT S

carriage p05|tél
prOJectlon 10

h

L Aq P4 B8 BdvaRUTRLbNEpbeBrShee BRGAeRN O o
£ Andreay sﬁ%esggaoagtwehueﬂsr sydftehens 2L, and the

source I S. NOV (0] p03|t|on eI ow- it SO as to.

proj ect. the 'Wﬁr@‘ ddee éBﬁEPéi C@fré@% ?néenwsm!@ﬁgrr%t macei vi ng.

_platforn128 for

1 n-

5 croflche carr1age p051t10n control means 18. The_

desxred frame of the mlcroflche fllm card 20 lo _

__selected by operatlon of keys of a keyboard 17

hlch cause the control c1rcu1t 7 to operate the

mlcroflche car1a1ge p051tlon control means 18. On

10 _command of the system timing and control c1rcu1t

'7, a flash_lrftlng solenoid 48 ralses the flash

'*housing 46 against a limﬁt stop 49; A backing

element 50 is lowered by the backlng element mov-'

1ng means 51 S0 as to press the 1mag1ng area of

- 15 "tht 1ntermedlate fllm strlp 1nto 1nr1mate contact

with the m1crof1che fllm card 20 and a backlng

 element 50 (see Flg. 7C) Image transfer is achleved.

by triggering ¢t he flash tube (not shown) in the

~flash hou51ng 46 by a command £rom the systan

20  timing and control c1rcu1t 7 operatlng through a

- flash ptlser clrcult 52. Immedlately after ex-

posure, the 11ft1ng solenold 48 drops the flash -

hou51ng 46, and the backlng element mcv1ng means

51 raises the element 50, thereoy relea51ng the

25 . two rrlms,

The

pad 1lifting solenoid 24 and a projection



ecti.on and, where an-add-on of information is to be made on-the frane ofrci
‘microfiche card in- 15 -volved, an overlay of the added .information: |
' be properly positioned over the projection image. The recordlng system
.systemtimng and con-.trol .c ‘ﬁ£U|t 7 commands the i mediate advance of -
preset nunber of franes of. i"hte diate filmevery 20 time the power
tch 53 is turned on. This is acconpllshed by prograntbranchlng enploylngi

. a.routine mcroprocessor feature ‘a mcroprocessor formng part of the

- systemtimng and control crrcurt 7 responds to the onset .of - 25

- electrical power f th . B
its prld@mm%ﬂf:ﬂegol(m&%e Wite $“§fi dn: 59nBYe@UkQt jon MaLI Cally steer| ng

- mMenory unit c S s | W Y trol 1
Thi s §F%€H4ﬁ§Mi§ref r? %thg éagr g?%e 2 gagpﬁup reégP“ ?Sgct?onCIaﬁglls
comon to vifrll e C h as the Zil Z- 80 .
andt t H@alnrﬁ ell B;g'lﬁéymﬂ{l—%m@? thq gg?géﬁegﬁﬁﬁg@l s?s‘lsaﬁovm .out boalr dogf t he
syste [ bel ed 10 - oo

éPol rtglfzgg foﬂdmgésﬂisﬂ £ifneP Ehe pha andiimn 5 t%a ele pov.ver'l__ i

. up se S g rnean ver, It _should be understoo at the actual
| -_Cng“'stolﬁé%ﬁﬂ?a el &@fth@fptageérsbaﬁutlgmnoo@rt@ecqmrol ‘circuit. The .

) under the lens 21. For readlng or updat;no a
mlcroflche the flche card carrtage 16 is moved by
the flche carrlage pos1tlon control means 18 to a r
p051t1on under the lens 21, and the pro:ectlon -
10 lloht source 11 1s moved 1nto p051t10n below it so
o as to pro:ect the 1mage on the mlcroflche back |
~onto the document rece1v1na platform 28 for in-
-spectlon and, - where an add-on of 1nformatxon 1s-to_
be made on the frame of the mlcroflche.card in- |
| 15 'volved, an overlay of the added 1nformatlon can:beh
| ~proper1y 9051t10ned over the progectlon 1mage.
The recordlng system, the system t1m1ng and con— r'
-.trol c1rcu1t 7 commands the 1mmed1ate advance of a:"
' fpreset number of frames of 1ntermedlate f11m every;
E:h 20 time the power sw1tch 53 is turned on.' o
| _ ThlS 1s accompllshed by program branchlng
employlng a routlne m1croprocessor feature._ a
'-mlcroprocessor formlng part of the system tln g

.and control c1rcu1t 7 responds to the onseL of

25 'electr1ca1 nower from the power supply 55 by auto—

i-on routlne stored I n-a."read- onlyig:fr



K,;tlallzatlon routlne commands the i rmedi ate advance of a preset nunber
sfranes of inter- 15 - mediate film and is shown functionally in Fig. 1 as

{36

Lmultiframe feed effecting means 56." This routine alters the progran1flow_s_

so as to cause nornal- signal sequencing of e supply means E, the takeup
~means F, and the clanping neans B to 200 . rétycle:a preset nunber of times
- béker e nornal programflow is resumed. A simlar fogging problen1ar|ses
during the loading of a fresh filmdispenser, since nornal roomlight is
nueh nore -intense than the anbient 25 light in the system. A sinilar
filmadvance i's- -initiated by nounting-a normally closed inter |ock

switch 57 to magjiehdlyastess idgorn tEngr cgiram cou@ten g tare Hobs to repl ace
t he intermedi ate filmdispenser disconnects power fromthe system Upon 5

" startup after tieddzagithe rbultinad sdored dm iand read-roroket memery or e. Ref er B B

now to Figs. 2 and 3 which show the details of an exenplary filmhead 1.

Fi'g: 3 shows nnetnruhepthSfaﬂﬁph@@atiOEéﬁﬁwamxﬁhﬁmnﬁkmnms 3y 10 screﬁs_e '

63 on-the carriage 2 guided for horizontal, novenment_ on guide rods 61 Fig. -

2 'shows. t he fFPR ﬁ@édcé6§Pﬂ¢one@héﬁ sﬁeqnﬁaﬁrﬁrsﬁqﬁqﬁﬁﬁQLﬁo qﬁe

5 the “power—up feset" functlon, and is common to-
._virtually_all aavanced mlcxoprpcesso;s, chnias'
..ﬁhelzilog z-80 and the Intel 8085. Functionally,

this feature is shown outboard of fhe sjstem tim-
ing and control ci:éuit.7 in Fig. 1, andfis labeled
.10 "power up sensing meanS'Si:“.howevef;'i+'sh6uld5b°j
understood that the actual circuit means are part
'_.of the system ‘timing and control CIrCUIt. -”he
'.-1n1t1allzat10n routlne commands the lmmedlate”
advance of-a-preset.numbe:.of frames or.lpter—
o 15_? mediete'film; aﬁdiis Shewn-fuhceionally in Fig. 1
as "multiframe feed effecting meansrss,F"Th;s -
" routine alters the'proétem flow sbias ﬁo cadse
normal signal sequencing of the supply;meaSS'E,
ﬁhe takeué meaﬁs F, and ﬁhe'clémping'meansfn'tb'
20 srecycle a preset number of tlmes before normai
 'program flow is resuned. | |
| A szmllar foggzng problem ar1ses durlng the
- léad;ng of a fresh £ilm dlspenser, 81nce=no:ma1 -
sdom_light.is much more:ihteﬁse_than the ambient

25  light in the-system.- A similar filmfadvanCe is



king pad 26, the hot shoe 42, the flash prism44, and the projéction - ¢
ht source 11 are also 15 "~ shown. The filmhead is shown as including a
m suppl y- section 1A i-ncludi.ng a renovabl e filmdis- pensirig cassette 62
nted on a filmhead frame 64 and héld -in position by a cassette support
Tedge 66. The internediate. fllnwstkbp 71 exits 20 - the cassette through a-
slot 74 in-a top | edge 70, passing next .around an i'dler. roller 76 which -;%Jf.g
pl aces a drag force on the film and thence t hrough an end-of-fil m.sensor-
unit- 80. The filmstrip 71 then passes around an encoder roIIer 82 and’
~.back 25 ~ over a filmclanp liftér 84, then over a clanping ‘bl ock 86
wher e |tlﬁhemaeﬁﬂtbvtheuhthmgsupﬂqrmaiiytolns&ﬁﬂwm%&raoohyout li'p pad 88" -
and a pad (not shown) nounted on a fil'mhead cover. 89 and over a payout I|p
.88, wher swibbehf Bankowkd sl sdlent e desdsmd®or stndtp. shkownbesed for external s
processing at what nmay be called an i mging area of the filmhead. In thls_”;
“enbodi ne@perkbngf Ehem Hordi & GﬁﬂﬂﬁﬂﬁatHQu}W ?Qﬁﬁ?% S&dMeved by a short
- clanp bl ade. (not shown) mounted inside the cover: Wen the 10 . cover - :
89 is cl@iSRengRE ﬁP&&@nﬁF€§§e§9¥ﬁﬁ1ﬂﬁ?qfﬁ??l?YﬁEﬁmrp YRORo piniit tothe - :

Clamplngsb;gEEPSthggel%%é%%g the éffk“éﬁbé%éﬁ”?b@ la Igadlng sprlng

N

1nvoked as before.
| Refer now to Flgs. 2°and 3. Whlch show the
. details of an exemplary fi lm head l Flg. 3 shows
'the travellng £ilm head l remOVably mounted as by d
' ,lQ' _screws 63 on the carrlage 2 gulded for horlzontal h;

o movement on gulde.rods 61. Flg. 2. shows the- frlm
head_pQSitioned at the imaoing statlon 10.. The.
.backihg-pad 26;'the'hot shoe 42, the-flash_prismlf—
'44;;and the projection liéht'sourcé_ll are also :

15 "shown. ’The'film;head_is‘sh0wn as-including'a f£ilm
supply Sectlonfla includingla-removable'Eilm disf' -
pensing cassette362 nounted onta5film head frane.
64 and held in pos.tlon by a cassette support N

n:_ledge 66. The 1ntermedlate fllm strlp 71 exits

ZO'I-the cassette through a slot 74.in & top ledge 70,

” '-pa551ng next around an 1dler roller 76 whxch places
a drag force on the fllm, -and thence through an -
end-of-rllm sensor unlt 80., The £ilm strlp 71-

" then passes around an encoder roller 82 and back

25 over. a f11m clamp 11£ter 84, then over a clamplng



(a0t shown) .’ Clanplng rel ease i s achieved by a sol enoid. (not shomn)
~drawi ng down the exterior end 15 - of ‘a. plvoted lift bar 114, thus raisin
the in- ‘terior end of the lift bar carrying the filmclanp lifter 84 so a
‘to force the lifter into contact with the interior face of the cover 89 .
against the force of. the loading sprlng.--Thf§ rai ses.the 20 cover 89
sutficiently to raise the clanp blade out of its fil mengaging position, .
t her eby reIeaS|ng the filmstrip 71. The franme 64 has ‘a | arge open reglon'
9%-be- tween the filmsupply section 1k and the film 25 t akeup section 1B .
of. the filmhead. This open  region receives the backing pad 26, hot. _
‘'shoe 42 and f ldsizkh@6s iwhe 46 idt tﬁen|ex@ﬁmgthdeﬂelmpsugpamd=Pu&ge transfer -
~stations 10, 12 and 14. The filmthen passes over a takeup lip 90 on the.
take- 5  up siigdm dfetween rm@ayput chiprpad @' pandesdpadvénok danci ng
~roller 94 carried on an arm 95 tensjoned by a spring 93 which forces the

rol l.er away fﬁ@@NMHemQﬂaﬁﬁﬂIQQ)delkmmh%@gv@@VQb &gepnﬂhévﬁrlﬁlunder _
tension. The filmthen wi.nds on a notor 10 - driven_ takeup.reel 98 driven:
by a takeup n@tadpwtndtler%ﬁ/m)wfmmwtﬁ ofF AR vidke @f. tn¢h§1tmkeup reel 98

|s nDunteg on a drive shaft 9% ch
e strip is expoqed for externa’ proce551ng at what

may be called an imaging area of the film head.
In thlS embodlment the fllm holdlng or clamp;
'1ng functlor is achleved by a short clamp bladt
(not shown) mounted inside the cover 895 When . the.7
_10-"cover 89 1s Cland, the blade pLes=e° down. 01 the
£ilm strlp 71 to pln 1t to the clamplng block 86
'The ﬂover 89 is tenszoned down by a loadtng sprlng
(not ghown). Clamplng;release.ls ach;eved by a |
solenoid (not Shown) drewihg do#n the exterior end.
lS_' of a pivoted 11ft bar 114 thus ralslng ‘the in-
ter1or end of the lift bar carrylng ‘the film clemp '
. 11fter 84 so as to force the llfter into contact
w1th Lhe interior tace of the cover 89 acelnst the
_force of the loadlng spzlng. ThJs .alses the'
_ 20 -':over 89 suff1c1ently to. ralse the clamp blade ou*j.-
| of its fllm engaglng posztlon, thereby releaSLng |
the f£ilm .,tnp 71. N
The frame 64 hag a large open reglon 2l be-.-;

rtween the fllm supply sectlon lA.ahd the f11m

B S ]
s

_ takeup oectlor 1B of the fllm head ' Th1s-open



&

kes. connection to the notor in any suitable way, such as by a pu1|ey bel t

-~ Actuation of a filmadvancing means 340 in the systemtiming and control.

ling:so that the 15 entire filmhead |- can be renoved fromthe car- ~
‘“ade 2, as by renoving the screws 63-63 and rai s- ing the fi1mhead
'_therefron1 Wwher e the filmcan be threaded through the filmhead _
eniently away fromthe carrlagelﬁQO - Pig. 9 shows detalls of an .
ternediate. filmfeed control neans |ncorporated into the filmhead 1.

" circuit .7 causes the internediate filmto advance under. tension over 25 '§j=~

- the encoder roller 82 as previously described, " causi ng .t he encoder

=_roIIemdgnannﬁeep1véhethdvhack1nggpaéaﬁ§,3h0tc@MQaM%2the sequenci ng of thef -

'supply means E, the takeup neans F, ‘and the clanplng means B in Fig. 1.

The r @na i Hrash hows tng oder at. thﬁoﬂ-méglazn deyetlenid® by a |ight sensi ng”- o

..unit 126 mpunted. on the frame 64, which nonitors the pas- sage of . opaque

i nt erranst cimageceransten atatinss pAver? 8Aoddr WIS 130 attached to the:{iu

'outboard end of the encoder roller shaft 132, the mheel 10 shaft, and.

rol | erf dkik fghen GPaFSEF nP¥EREoRnbekeHP AP 8Qs§§g§ akgte 128_|nterrupts ah'j

ot LSUHISVE 'égﬂﬁaéi’}{écgréga% %h%%"tp%%%te% Lo
| "a danczng roller 94 carrled on an arm 95 tenaloned
by a_sptlng 93 whlch-forees thet:ollet-away £rom..
hthe'takehp lip.QO,hahd.serVes'tegkeep:the £ilm
under tensioh; iTheﬁfilmtthen wih&s.oh'a~m6tot
10 ‘ a;iveh;takeup reel ngariveh by-ahtateup:motot :
'l(not °hoWhl néunted 61 the'frame'64'. TheﬁtakeﬁP j'
reel 98 is mcunred on a drlve shaft 98'hwh1ch .
':makes connectlon to the motor 1n any Sthaole wayf'l
._such as. by a. pulley belt coup11ng so that the _ |
15 eutlte fllm head 1 can be removed f*om the car-
rlage 2, as-bj remov1ng the screws-63-63 and rals-:“
1ng tne fllm head theretrom, where the film can be
threaded through the f11m head convenlently away
-.from the ‘carriage. |
20".h o Flg. 9 shows detalls of an 1ntermed1ate £1lm |
Sifeed control means 1ncorporated 1nto the f im head'
_1. Aqtuathn of a fllm advanc;ng means 340 1n;the.
eystem tihing ahd.control-circuit”7_causes:theh
intermediate-film'to advance uhderitehsiph over a

-_25e'ethe enceaer réllere821as previously'de5cribed,;



The series of light pulses detected by the Iight sensing unit is
’transn1tted to the systemtimng 15 and control circuit 7 as the S
intermediate film pays out over the encoder roller.82 during filmadvance.
lhe pul ses are counted by the systemtining and control circuit 7. ~WWen

. the_count reaches a predetern1ned val ue the 3 yFten1t|n1ng 20 and. control
ci%eguit 7 terminates power to the’ fil m advance® not or ('not- shomn) -whi ch
‘drives the takeup reel 98. Fi-lm breakage during the fil madvance process
causes |loss of tension in the internmediate film71, resulting in |oss of
friction contact 25 between the fil m-and the encoder roller 82. The

: d A d t Q.. bul se: I t.
Failure to goRgisin e sfifas q}%eﬁe% %%&%é%ﬁﬁ%ég vBReScr Thed time
interval is |gh§rRE§5%d3%% %duéfgt%ry  § conp Hitéfhgh gu glgurther

cont-ains the relFated control circul ore gin bLock .

di-agram f or Mpeankhe,f idHE 3@ RIS | o nd 'tlfl?eazjf %hﬁg automati-c
C

sequenci ng operations carried 10, out in t e mcro ording system

is gov- ernednBndl & AR 9998SA. SRR Ofor? &f OERE! PhesaeE i n read-only.
nennry, both the m croproces-- _

-5  roller 82 1s detected by a llght sen31ng unit 126

mounted on the frame 64, whlch monltors the pas- |
sage of opaque 1nterruptor 11nes 128 on a trans-
parent encoder wheel 130 attached to the outboard'
.end of the encoder roller shaft 132, the wheel,-
i0 fshaft, and roller be1ng rlg1dly 1nterconnected
The passage of a dzne 128 1nterrupts a llght beam f
ffrom a llght source 127 to a. pnotodelector 129.
"The serles of llght pulses detected by the llght
'.sen51ng unlt is transmltted to the syeten tlmlng
:_ 15 .and control 01rcu1t 7 as the 1ntermed1ate fllm
| pays out over the encoaer roller 82 durlng fllm
_-advance.' The pulses are coun ed by the system
'_tlmlng and control c1rcu1t 7. When Lhe count
reaches a predeternxned value the system t1m1ng
dznl and control c1rcu1t 7 termlnates power to the film
'._advance motor (not shown), whlch drlves the takeup
 reel 98. Fllm breakage durlng the fllm advance -
process causes loss of ten510n 1n the 1ntermed1ate".
film 71, resultlng in loss of frlctlon contact

-'25_ between the fllm and the encoder loller_sz.. The



'”-334.pr

~Nand the nmenory being integral ‘to the systemtinmng and control-circuit.
JThe l'ight source 15 127 is energlzed by the systemtining and contral
Bﬁc it 7 prior to filmadvance. ~A-pulse froma filmadvance control -
ctCuit 330 within the systenttlntnggggd contr ol CIFCUIt 7 clears . a pulse-“
- counter 332, ‘preferably of the sinplé ripple type. - The 20 - pul se counter
332 receives the output pul ses from'the photodetector 129 ‘and . proceeds to s ;-
store the pulse count. During this ‘period-the stored pro- gram executes. a " ..
.conventional "tining |oop . of dura- ‘tion somewhat in ‘excess of that- necessarygj :

-to ad- 25 . vance.one frane I yrogram flow branching at - regul ar
i nt er vBRSOFEESE &erhgq@ﬁﬁ: ﬁf‘ﬁér'thelg%u%?%rs%%i By activating:

peri odéﬁg%gél & %%lénta%r cg,%%q qsoga.t'gleﬁi&sﬁ%?) % ggﬁ'grﬁpuntﬁé conpari-son neaﬁé e

“consists current pll se count. in.the A
‘regi st Re M b%rOEHQQEﬁ a h. a preset stored
nunber?égggﬁato fhe numnber S'Qirwotool"etector %%?ses characterizing one °

frame. ¢ Wign shRe rvaquiss s tetiptledca ded astechhi biragvagge ceases, and the 10
program branches out.of the timng | oop and normal. progranthOM/contlnues '

U fg hoa@ggbn the fllntbreaks and the pulses cease, the reqU|5|te pulse

R

w1g.' 9 furtncr conta:ns Lhe reJateJ control
r:ClYCL{trY to accomplleh the fore901ng 1ﬂ blocx"'
dlagram Fornat. The fllm adv@nce operat:on, llke
: 11 other automatlc seqtenc1ng operatlons carrled
lor out in the mlcroflcne recordlng system, is gov--
-_erned by mlcroprocessor executlon ot a stored |
'-program in read-only memory, both the mrcroproces-:
_sor and the menory belrg =ntegral to the systen :
'tlmlno and control-crrcult 7. Tue 11gh+ sou'ce
1'15 ";127 is ener01zed by the system tlmlng and cowtror
| Cchult 7 prlor to £film advance. A pulse from a.
'fllm advance control c1rcu1t 330 W1th1n the system_
t1m1ng and control c1rcu1t 7 clears a pulae counter i
332, preferably of the-srnple rlpple type.. The o
i320 ptlse counter 332 recelves the output pu;ses frome
'rthe photode*ector 129 and proceeds to sto e_the |
.pulse count. Durlng thls perlod the stored pro-:
gram executes a convent10na1 t1m1ng 100p of dura-
tion somewhat 1n excess of that necessary to ad-'i'..

'25 hvance 01e frame, the progtam flow branchlng at

-



count is never attalned and the timng Ioop runs Its fuII cycl e, whereupog ., |
e progranlproceeds to 15 ° actuate an abort. neans 336 which preferably (-
Lcon- sists of term nating progran1sequen0|ng by - enter- ing a program ™ hal
_state and actuating the filmbreak warnin ans 26. . The. tlnlng loop. is
~shown. functional ly as "t|n1ng means" 338 %% Fig. 9. ZO ' Figs. 7A _
,th_pugh 7C show plan views of. the filmhead | in the region of the |nag|ng
area: of : the filmhead during i mage exposure (Fig. 7A)., devel opnent (Flg

AB), and |nage transfer (Fig.. 7C) Since he internediate film71 is

crigidly 25 cl anped |nternaII on the p out side,. the filmis - fixed in
-position at tﬁ@gggﬁéuﬂnFFﬁV qu?Qﬂﬁﬁﬁ?%uﬁftE%%lonlng of the

fiim by, the sping gooater el ng éﬁuier1q%§e@;é?%§“«zgsg«%§mﬁeg; T
et 8o RO JO AP SRS Sl 1
e By SIS I S 0 soping s Lon o
'_f099|n9 agso 8999@§“b5uthhEde@ @%i¥Hé‘H1f3§1éEb* of the mi- S
o cvo o seor and comparlng it with a preset stoted
nunber equal to the number of pho*odetecto"peleeejum
icha;acterlzlng one frame, hen the requ1sxte.:-'
. count is_deteeted £ilm advance ceases, and the
'10"7pro§ram branches;odt”ef-the'timing loopdapd'normali
| _program fio&”ccntinues.'.If;gﬁewever,dthe.film'
“Sreaks ahd‘the puiSes ceaSe,-the requisite'pUiqe
count is never attalned and the t1m1ng 1oop runs
“its full cvcle,_whereupon the ploqram proceeds to '
15 actuate an abort means 336 Whlch p;eferably con-
| . sists of terminatihg.ptogramVeequencihg by enter-
| ing.a_pfogram "halt" state and a&tuatiﬁg the film
| bfeak'warnihg“means'zsd. The lelng loop 1s shown':
.-functlonally as "tlmlng neans“ 338 in F-g 9.
.'._ Zb_p" Figs: 7A tbrough 7C show plan views of the'
'ffllm head 1 in the’ reglon ot the lmaglng area of
the-fllm head dur1ng-1mage-expo*ure Fig. 7A),
development (Flg. B), and image transfer (Plg.
7C) . Slnce the’ 1nte;med1ate txl@ 71 is rlgldly

25 clamped. internally on the ‘payout side, the film is



i heg transfer operation F|g 4 shoms t he. rela- thﬂShIp of the fi1{m head
r-croflche filmcard 15 20, flash housing 46, and backing el enent 50
pOSItloned at .the transfer. station 14. Fig. 5 shows a partidlly .

2cl/i oned view of the i maging regl££I bet ween t he payout .lip 88 and the

aKeup 1ip 90 with the m.crofiche mcard 20 in place 20 belowthe = = _
backi ng el-ement 50. The flash prlsn144 IS l.ocat.ed |nned|ately bel ow the </
‘internediate flln1str|p 71. Fig. 6 shows the sane region during i mage = =
transfer, with the flash prlsn144 pressing the assenbly into contact. The \ /"

~ “enulsi y n e contact with the
'\photod€€x+§p?ﬁge§ﬁ§gfﬁa ngg?% 65%@%J%§éﬁ§g()‘§é%% 1 mcard 20. nght-g

- from tige féonpP1 PahEMEEASRBRIAY OF ueh gihen r@ﬁ%nﬂelgﬁt% 1258 to replicate
~ themin the imaging layer. - Afraction of thi's'5 - light”is trapped in the .
" cl ear pos@ed oianoexgosedlent gumed ahe fdkaumnslidy oseeds by tctal internal .- . -
“reftection into’the unexposed film as indi cated by the arrows. In the =
exenplmi ys f@r sl bfht hEilmvpayoart a;ol&akdoqﬂracﬁr oregtlon is creat ed in the :
internmediate film71 so as to interpose between the flash prlsn144 -and the-
pﬁyouttak$u§8536aeaasshownsbgnatmommﬂqn Flg»..7A, 1B, _

and 7C when the back:ng pad 26, hot-sgqe;4-,and;
flash hou51ng are raleed-lnto poeition., fhis: 
pLevents breakage of the 1nterﬂed1ate f11m 71
'under the forces 1nvolved |
100 In addltlon to-long-term eipoeure bf'the"
. 1ntermed1ate f11m strlp 71 to amblent llght, fllm:
fogglng also occurs by llght—plpxng actloﬂ durlnqa1'
:the Lranofer operat;on. Flg. 4 shows. the-re;a-w'
-tlonshlp of the £ilm head I, mlcroflche rllm cardiﬁ
15 _20, flash hou31ng 46, and backlnc element 50 when_
| p051ttoned,at the.traneﬁer statxon_l4.;:Flg,vS: |
shows a partially'eeqtioned view of the imaging
'region between the paYéut lip 88 and'the takeup'.
11p 20 w1th the mlcrcflche fllm card 20 in plaoe
.;éd”':below the backlng e]ement 50. The £lash prism 44°
| is located 1ﬂﬂed1ately below the 1nterned1ate f11m
-i'strlp 7] Flg. 6 shows the same reglon durlng
'Elmage transfer, w1th the flash prxsm 44 preSalng
“the assembly lnto contdct._ The emu151on layer of

'25 . the f1*m strip 71 1s in proxlmate contaﬁt with the

pract o



reducing this Ilght pi ping - “transm ssi on. In t he exenplary f or m of the /.
invention this barrier is 15 forned at the i-magi ng stat-jon 10 (Flg 1) by
gro- ducing a photographlcally bl ackened. band 260 (see Fig. 10) on the . \&
intermediate filmstrip 71. Fig. 8 shows erspectlve vi ew of. - the | ens
shreud 22, internediate film71 and backlngugad 26 in posi- 20 tion for'
_|mag|ng the archi-val record onto the film The. shroud 22 forns a
light-tight seal of the filmabout the i maging region 9 (see also Fig: 2)
Alstral | lanp 270 actuated by the.systemtim ing and control circuit
illunminates the film71 25. hbhetween the shroud 22 and the payout lip: 88.
Col- - limat phbtbaﬂaeﬂbp\ie@ Byhareiavys lofyer 1256 et orth@ #Ricd+er exposure of
the film71 to the i mage of the archival record, both |atent inmages are
devel oped by €hieheof idhoeat?, 26hi chuigij otam sitrhstia}faslalplylsn 44he entire
.wi dth of the imaging region between the payout I.ip 88 and the takeup |ip 90
to the de- vebsgsest throveds theFirgcord s dﬁﬁkt@@eﬁﬁ?li%&?ﬁ bearing -

record indicia 258 and the blackened band 260 10. . Fig. 11 shows the'

‘banded film st:hep in thepdgiaging flcﬁiqfrragé\ thrasiion of 'Flhl*Fl g: 6. The

band 260 now rs .the edge of, th %. rism .
5 t is trap ed in t areas of unexposed.

1ntervcdla 2 fllm, and procceds bv tctal 1aterna1
.reflect1on 1nto the unexposed film as. 1nd1cate8 by _'
tthe arrows.
: In the exemplary form of the 1nventlen a
_ ld barrler reglon is created in the 1ntermed1ate film .
-71 so as to 1nterpose between the flash prlsm 44
and the payout ltp 88 a means for slgnlflcantly
.reduc1na this llght-p1p1ng transm1551on. In the
1exemplary form of the 1nvent10n thls barrter is
.15"_formed at;the_zmaglng-statlonelo (F;g. 1) by pro-
rduciné a'phctqgraphtcally:élaskened-band 260 (see
Fig. 10) on the'intermediategfi;m strip 71. 'Fig._
8 shows a'perspective view of the-lensﬁshrbudfzz,-'.
:1ntermedrate f11m 71 and backlng pad G.ih posif:°
20 _tlon for 1maglng the arch1va1 record onto the
_' fllm. . The shroud 22 forms a llght tlght seal of
'the ‘11n about the imaglng reglon 9 (see also Flg.
2). A swall lamp 270 actuated by the. system tlm—“_'
-'.ing and contrul c1reu1t.1llum1nates_the-tllm_71

25 between the shroud 22 and the payout 1ip 88. Col-



'1nust reflect in- 15  ternally off of the band of bl ackened silver emul -
i"dbn 260 to enter the payout regi on 88, and suf-- * - fers $ignificant

'fa_sorptlve attenuation in d0|ng SO, tgeﬁgby ‘acconpl i shing one of the obj ects
the invention. 20 - Ot her for of transm ssion spoiling barrier .-
regi ons may be formed such as by spoiling:the local planarity of the . & -

~surface of the f|In1 as for exanple by a serrated roller timed to engage-

~and enboss the- f|In1IocaIIy in the desired region,.the 25 disturbance of‘Uf 3

_'the surface causing the trapped . light to escape_thfoughfthe.serrat!ons__
- on they fHlEy onAfseyaRREgeaf hRERIGE & hidmddek tygerrations 274 s
-shown |n Figs.” 13A and 13B. Al

f or meda gle £ ngxpbeuFBNBEALhEr € iQin tH1e Yo Ithd tiedde dhethel m may be exposed
to light in narrow-regions-and sinultaneously heated by a narrow hot shoe

to | ocattidavekoportic botbe latehir nevhgeFiare I ekopedop pl an vi ew of ap""

.strip-of internediate film71 10 . with pre-formed barrier stripes 262.

- Fig. 128 theahotosheeeéauowwﬁoh(anhjautsﬁsubsﬁaﬂﬁﬁakhpmnng

: photographlcally formed barrier stripes 262. A- .
-5 the entire width of the 1mag1ng reglon between the__

o payout 119 88 and the takeup llp 90 to the de~
'velopment process. Flg. 10 shows a developed flln
71 bearing record 1nd1c1a 258 and the blackened .

~ band 260. L _
[f'iU'h h:" F1g. 11 shows the banded f11m snrlp 71 in h
e fpositlon for zmage-transﬁer, ds- in F193 Sf Thel
',.hand 260ln6w covers.the:edge.ofhthe'flash prism”:'
. 44, Light-enterihé"ﬁhe'bandediregion by'lighte-e
| 'p plnc from the flash lamp ﬁ4 must reflect in-
.'15v'_tefna¢ly off of the ‘band or blaeke"ed sx’ver emuie
.slon-260 to enter the payout_reglon 88,_and.suf—.
”[fefs.significanﬁ-ahsotptive attehuation ih doing'._'
”'so;.thereby accompIiShingaohe of'the'objeots of-
hthe 1nvent1on..ie_ o . |
.i?édzp'“ - Other forﬁs of transm1s31on sp0111ng barxler
lreglons may be formed such as by sp01lJng the .
hplocal planarlty of the surface of the film, as”fo;h
"example by -a serrated roller tlmed Lo engage and
emboss the film loca11y in the d651red reolon, the:“'

- 25"fdlseur3ance of.Lhe-surface eau31ng_phe_t:apped

nght enterlng t he. banded reglon by Ilght- pi pi ng froh1the flash lanp

»

ternatively, the-barrier strips may be pre-'SQ‘i



te/natlvely, "t he- optlcal propertles of the surface of the filmmay be :
~altered by painting:or other- 15 w se depositing a stripe which destroys
- ot al |nterna1 reflection by opti-cally coupling to the fil.mand Ieadlng th
.Ilght out into an absorbing region in the stripe. For |ncreased l'ight -
absorp--.tion efficiency such stripes may 555505|t|0ned in 20 opposing
pakes on opposite faces of the film Fig. 12C is a cross-sectional = = :
eIevatlon of Fig. 12A showing this alternative formof barrier stripe 262" .
, npl e strlpe of dark Iacquer of conven:- tional -variety will acconplish
-thls as will many 25 other substances... For. best efficiency the index

26 of refracthqgnaf (@ e A ndhau fheforsk bHathel the filmso as

to glve maxi mum-coupl i ng efficiency. Such pre-forned markings: may -al so be .
used in 5  ceRiiwct iagn e¥dnipiel SENEerndPifeENsing PRanstho regul ate film
advance. Fig.. 14 shows one enbodi- nent.of such a system - A light: source.
344, pre- feééb|r)étd@nls1f2f781- ried g e#igeg Wodendi 33Bvunted on the
f|In1head cover 89. A light pipe 10 346 conducts the enitted |ight to :
|Ilun1nate thAIEBkma$UWeay11thenhhmﬁxém'5th£pswmaYObehpredge of

-5 form d u;lng the manufacture of the fl’n ;uself.
- The film may_be_exposed tcgllght in narrow reglong
'énd simu1£aneous1§ heatéd b§:a_hérr6w hot.éhoe.tb
." . 1oca11y.develop.thé imége so-formed' ‘Fig. 12a is
a top plan view of a str1p of 1utermed1athlf lm 71 
.10 ‘with pre-ermed barrler stripes 262. Fig. 12B is.
a crésé-seﬂ*ional'eleﬁétion of Fig. -19A-éhowing.
_photogra h1ca1ly ;ormnd barrler strlpes 262, 'Al— _
ternatively, the optical p;opert;es,of_the.su:face )
| of the film may Be altered b§ péintiﬁé of oﬁhere"
| 15 ’wisé depos;ﬁing a-s£:i§e7which dest;oYs'total
internal ;efléction byqutiqéIIY'coupliné to the
f£ilm andlleading'the'light“out'into-én ébsofbifg
 teaioh ih ﬁhe ut*ipe. For 1nﬂreased llght abso:p-
“tion eff1c1ency such strlpeo may be p051tloned 1n
20_'.opp051ng palrc on oppoolue faces of the fllm. |
- Fig. 12C is a cross—sectzonal elevatlon of Flg.
j12A =how1ng this aiternatlve form of barrler str1pe
__262'1 A 51mple strlpe of dar? lacquer of conven- -
tlondi varlety w1ll accompllsh thza, as w111 mdny

25 other subs tances. ‘For best_efflc1ency-tne index



L

“J A payout lip 88. Light pa55|ng through t he fllntstrlp is collected by a
gnd 1 i ght plpe 348 and conducted to a phot odet ect or- 350, preferably a 15
otransistor. - Fil madvance i's controlled by a fil m advance contr ol
_ ns 352 in the systemtim I-ng_ amquontrol circuit 7, and is terninated
f[mhen an opaque barrier- stripe- 262 is: advanced-to |nter- rupt t-he |ight o~
. beam. . The film advance control 20 " neans 352 is under conirol of the R
. miniconputer in the systemtining and- control circuit 7. Innedlately prior . -
to actuating the filmad-- vance sequence of control signals. to the film~ uJ:‘
SUppIynﬁeaefrchuba'bTImhbab@mana&m&té?l%ﬁuﬁh¢mﬂ@5°duﬁilntclanplng nmeans B.
(see Fig. 1), the filmad- - :“vance control neans 352 actuates a power o
. means BEAttoapaherfnwmISCQWS ST S AR LR reReBLing Spe rlpheral f||p ropm.
‘356 responsive to out put si.g-" nal s from-the photodetector '350. . - T
' Functlgﬁﬁupyensyo t hts |s shOMh‘g§ an_interaction via a reset means 358 on'_f
- the circuit level thiss is sinply accom pljshed by sending a reset pulse to
~ the flip- fI§HchrEﬁPFﬁQrHQﬁ<ﬁﬁﬂih49° “Q¥m9}§?pb?l%§°$slﬁf the conventiona
sl ope-triggered bi ased ,10 to putp ' " si.gnal when it
ré%elvﬁgn “ttécnt“&ﬁﬁ i&ﬁ%ﬂﬁﬁﬁﬁ QHOH?%??§¢RQ me?hﬁsiothe_flkp=

'~ regulate f;lm advdnce,” Flg, 14 shows one embod’".

“ment of'soch a sySten;' A 1ightisource.344( pre-_f
:_ferably an-infra—rEd.Jighc_emitting dicde;'is
mounted on thehfiin:head'cover”é9. A llgh“ plp
'10 346 conducts the em1t ted 119ht to 111um1nate tne':
- " film strlp 74~1mmed1ate1y_adjacent co_the,edge o;?’
'-the_payout 1ip”88;_fiight_passing-thfough-thenfilmu
etripfis'collecied by"a seeond'lighfhpipe 348 and
ducted to a pt oLoaeteﬂtor 350, preferably a
'lSHI'phototran51stor. Fllm aovance 1s con;rolled by a
C£ilm advance control means 352 1n the system tlm- -
'1ng and control c1rcu1t 7, and is termlnated when
~an opaque barrler strlpe 262 is advanced to inter-
'-rupt the llght beam. The f11m advance ccntrol |
: éo' -means 352 1s under controT of che mlnlcomputnx 1n
”fthe system ttmtng and corerol c1rcu1t 7._' |
Immedlately prlor to actuatlng the film:adr.
vance sequence of conrrol s1gnals to the fJJn |
' supnly means'E, the fllﬂ takeup means F, and the o

25 -tfllm clanlng ‘means B (aee Plg 1): the £ilm ad-



fil gp wi || output a 5|gnal onIy when the |ight bean1rece|ved by the
photodetector is undergoing a reduction in |nten5|ty i .e., when a barri
tripe 15 flrst nmoves across the- Ilght beam  The filmad- vance sequel
cont.inues until this condition occurs, at h time.the flip-flop output-
state changes from"0" to "1," ‘causing an i'nhibiting means 360 to term nate
'thg,flln1advance sequence. 20 In nore detail, during filmadvance the .
- stored program whi ch governs the fil'm advance sequence perlodlcally .
bkanches to interrogate the status of the flip-flop. Upon sensing a "1".
“the filmad- vance sequenC|ng is termnated b 0 ran1branch ing to-
‘continué the Y8REENFRYLEPSt BRASSes2Y (%:Stuate%% Fﬁﬂfﬁ %\%éenbl y need
not “ be’ posi- tioned at

aﬂy point in FﬂfeP‘PY"FFh ('E}‘Fc& étofé”:tcr‘?e%é;‘s'gafé@ag 5 r\'ﬁ%lr%llel%%/ ts)ter PLZEE?PEEI'_S
;lgoeggrgg?gg gﬂﬁr rg e%Z %ﬁrkpgéﬁhgg%&fgfpgﬁhqﬁhéyﬁggnsor1%0 shoanogn
Fig- 2 cannotﬁgg egs:opll thdg%%ft%ﬁ%%ctt%rs'ﬁlf“l %Hémg%%x%ni¥end of-film

condi ti on assa barrier Striipe. wou hterpreted as

l'LCepPZ?SQQE Othige EnghBRn 48 an ﬂﬂﬂ@ﬂQEQQHh vig“é;ﬂgégteﬁ@£ﬁ¥ be- solved

358, on the czrcu1t level thls is glmplj accom-'
’-_pllshed by senulng a reget pulee to the fllp—flop
' ‘from the mlnlcomputer.' The fllpeflop 1s of the
' convent10nal s1ope trlgaered type, and is oxased
10 :to output a “l" 51gnal when 1t recelves ‘a "1-0“'
| -trangltlon s1gna1 at its 1nput Thus, the fllp-
flop will output a 51gna1 only when the llght beam
trecelved by the_photodetector 1s_under901ng a
.teduction ih'ihten8£ty,.i.e;;.when-a'batrief'striée
15 first moves across the light beam. ?he'fiim'ad»
Qahce sequehce oohtihuee'hﬁtii this condition
~ occurs, at wh1ch tlme the fllp—flop output state
changes from_“O" to “1,“:cau51ng an 1ﬁh1b1t1rg
-ﬁeahs 360 to-terh1nate the £ilm advance -equence.'”'
20 In more detall durlng fllm advunce tht atored |
- program whlch governs the film advancc sequence
per10d1ca1 y bfanches to 1nterrcgatt the statUa of
the fllp-rlop ' Upon sen51ng a “1“ the fllm ad-
.vance sequenc1ng is termlnated by program bran h-"'

25 ing to.contlnue the remalnlng system operatxong.



_pa;lng t he |nterned|ate f|In1mnth a clear tralllng end mnthout barrler_
E%rlpes.' Fol'l owi ng the ap- proach previously descri bed using the encoder
, | -130. shown in Fig. 9, fallure of a barrier. 15 stripe . to pass.the
\J /|l m advance phot osensor unit. “durin preset tlne-interval_isﬁinterpreted'
by the systemtining and control . cirgthY'as a filmbreak or ‘end-of-film —
condition, resulting. in. .an automatic abort of nor mal systen1sequenC|ng x_,
and' 20 -~ actuation of a suitable operator warning nmeans. In such a systen1
the interval photosensor 80 is either dlspensed wi.th entirely, or: R
posi tioned: as- e bRH%é de §9rh§%@rr%'1(§' $RIET RS Bdepdsim advance -
phot osensor it’s 8 “A met hod of preventing fogging of.
‘unexposeds. Dghdd 0RE eﬁeanavbmsurxm mmiwmuﬁmg&ﬂtmehs den i maged by
. i-maging' radi ant energy and contained within an imaging radiant '
“ener gy- se3| £6e@0ati @AyOboanti lim thepdriub c immanist fwierehthe a |imted area:
~of the filmstrip-to. ge i maged i s exposed to ‘an.external inmaging radi ant
ener gy regaﬁﬁagGOGﬁrasbagrﬁemnsmgnpe(aignakSmthel¢m@¥gpn@F | east one

propagation barrier region between each such-limted area of the f|In1str|p
-and the adtaaeha:rharestr1pt from the pajout Tip 88._ It . _

- s-f should also be noted that the end-of £11m maxk 174:
..'and photosensor 80 snown in Fig. 2 cannot be em-'
ployed as shown to 51gnal an 1nc1p1ent end—of fllm_"
cond1tlon, s1nce the passage of a barrler strlpe
_would be- 1nterpreted as the passage of the end—oi—-'
10 'ﬂ-tllm marker. Thls problem may be solved by pre-'
paring the_intermeQLate ftlm-w1th_a_c,ear trailing
enafwithout bartiet stripes;_ Foliowing-tbe-ap-.
proach prev1ously descrlbed uslng the enc odor_
'wheel 130 shown in- Flg. 9 fa11ure of a barrleL
15 i strlpe to pass the fl‘ﬂ advance photose“sor unit
durlng'a preset t1me 1nterva1 15 Lnterpreted_by
the system tlmlng and control 01rcu1+ 7 as a fllm
break or end-of fllm condltlon,_resultlﬂg in_an
. _automatlc abo“t of normal system aequen01ng and L
'?0.'t actuat1on of a suitable nperator warnlug mean
| in such a system the 1nterva1 photosenso: 80 1s
elther dlspensed w1th entlrely,.or is p051t10ned
- as prev1ously desczlbed_and serves as_the £ilm

. = . £
advance photosensor itself.



10 'to be exposed ar eas each such- barrler regi on having—the- preperty—ef
hﬁlbltlng the, propagatlon of said inmaging radiant e
.'iéldj acent, later to be exposed, areas. by internal ref m ﬂm MI leagl ng
. Tadi ant. energy between the opposite surfaces of the

met hod “according to claim 1, wherein. each- dg said barrier reglons I's formed
by defornming.the filmso it permanently has one or nore bends or deviations

from | ocal hggihéty t herein. 3. A net hod accordlng to claiml, wherein
each barri er Fegion.is forned by form ng a radiant -energy absorbing
region on or in the film. 4. A method according to any. preceding’ Cla|n1

-~ wherein the Enexposﬁdme%b'd%‘r gréd&tfidg”nfdggﬂ'n '6f hirgwposeat and
- produce opaque i maged areas when i naged sald / i ng_radi ant- energy
and ther eaf t BPTg&oBFOPEda Film s@@ﬁﬂﬂﬂ? cﬁWﬁﬁ?%?%%%é%hé@ BYherein-
fgclhogalr [}{/glr\l/igggéfegp Slfngrgi&@ b?adieﬁwwemsamn& @o«pmmedohthsncansen |
rre?hod accor 4MAEIPE 3 ﬁ@@&%&cgsﬁoﬁoﬁ%&pﬁoﬁl oflgéa(r)irol{%{r?t egﬂgor%
- forned d&ringeahs fromf stiiche sofl isdHitéd idmeastof pthe filmostrip to b rret hod
_accordlng Loy anéegngsogxgoﬁégstb1ah5%xternal imaging radiant energy
T - region, compr151ng forming in or on the film: ‘strip ‘at
least one propagation barrier region between each such
_1imited area of the film strip and the adjacent later :
103'to be exposed areas each such barrier region hav1ng the
property of inhibiting the propagation of said inaging
 radiant energy into said adjacent, later to. be exposed,
‘areas by internal reflection of said imaging radiant
- energy between the opp051te surfaces of the film. _
15 - 2. A method according to claim 1, wherein each of
h said barrier regions is formed by deforming the film so
it permanently has one or more bends or. deviations from
-local planarity therein. ' _ '
. 3. A method according to claim 1, wherein each barrier.
20 region is formed by forming a radiant energy absorbing
| region on or in the film.
4. A method according to any preceding -claim, wherein o
"the unexposed portions of the film strip are transparent
_ and produce opaque imaged areas when imaged by said
25 imaging radiant energy and thereafter developed
5. ' A method according to claim 3, wherein each barrier:
'.region is formed by the photographic exposure of the :
chosen’ region involved followed by a local photographic o
”'_-development. ' e _ Tt _
30 6. A method according to any preceding claim wherein
| said barrier regions are formed during the manufacture of

. 'said film strip.



_Ahepei n—sard TIIﬁ]StrIp TS an internediate f|In1haV|ng at Ieast one |naged R,

opagjue p cent unexposed transparent portion-.with one of -
‘ barmmljﬁ“'“' yﬂl |merebetween and serving to inhibit the: > .~ . - o
_ | fagt ng radi ant energy into said unexposed portion :‘T
dut i ng transfer of the | mage. f r om-sabd-i naged opaque’ portion to anot her S
",fllﬁ\by subjectlng Sai d i nraged opaque portion:to said |nag|ng radlant : gm;’
energy. 10-8., f n [ ener gy, having-..
- at sp?ced |nt erv %%I%#l&’ts%{ﬁgt?‘lgpah&oégﬁagfogaga&% ér roeg’t’ons each havinge -
. the pmbp@ﬁww(ﬁamdﬂﬂiﬁm|s@r1Melpr@pagateomedﬁaSaldlﬂma@mwgn@adlant energy -
-al-ong ghg oSl et PESosCRAaLAd rrier 15 region, by__
'|nterﬁal FEf ecgﬁﬁn meen tﬁF@ lg‘{)os“f{;?e surf%@e?g§P% ﬁe strip. 9. | A -
f|In1EFFKEQQQQnﬁfqﬂfR%FQHQN99E¢1¢%rwh§€ Pﬂea°ﬁ1§ﬁéﬂ|@ﬁ€rﬂ@6brdlng system .

: MhﬁrerEghbﬁsS&Md&éﬁé%ﬁbéﬁK&&@eErw&nhamsr1ﬁﬁiglgu&5§cgrb %%?% | east
over gld 20, greas,. each said area be #%g% gosable to a . Il mage to form
a

an inf Fﬁgrégﬁ'3ﬂﬁ(ﬁFq#ﬁﬂﬁa?%?r$¥ 1d PBeﬁP8§SP|€ﬂ§qﬁqqncard by
~‘subj edtxrliggsa'.lnlarmm tof. Stfhei imw ngrasmdsana emaged. opque A filmstrip . .
- accor a| ein ‘sa arrier regions conprise . - .
pernaﬁg % 3: |at| 9¥0 @%%ﬁln%|3ﬁ§8 ?Vagﬁgt I'p. 1Tp A
: .f|In1sbrtpoac¢0r@aﬁ§tﬂmagxngnfadﬁamiesmmﬁgyhere|n sai.d barrler regi ons ,J
- Cqpprise ref heghhtn SR iuhd AU EPPLhSLiAQ AhakgARl eaem,urface of the

strip.
' hav1ng at spaced intervals along the strip propagation

_barrier regions each having the property of inhibiting a

the propagation of said imaging radiant energy along the
_ 'strip between adjacent .areas separated by a barrier o
is region, by internal reflection between the opposite o

surfaces of the strip.- R S
°. A film strip according to claim 8 for use in a

'i microfiche recording system, wherein the strip has a
_photoactive layer on a surface thereof at least over said
20 areas, each said area being_exposable to_a light.image to. . -
'.form an image - thereon, which image“is transferable to |
microfiche £ilm card by subjecting said area to sa1d
B imaging radiant energy. ' '
©10. - A film strip according to claim 8 or claim 9
'-255 wherein said barrier regions: comprise permanent bends or
.dev1ations from local planarity in the strip._ '
11. - A film strip according to claim 8 or claim 9
. wherein said barrier regions comprise reflection spoiling
:h layers applied to at least one surface of the strip. W
' 30' 12. A film strip according to claim. 9, wherein said
barrier regions comprise locally exposed ‘and developed
areas in said photoactive layer on the strip. .
13. A film: strip substantially as hereinbefore |
- described with reference to, ‘and as_illustrated.in,.;,f_.
35 Figures 12A to 12C, or 13A and 13B of the drawings.



.30 }} Afllmstrlp accerding to claim?9, whefé&in. “said barrle reglo@)

corrprl se | 6cal | y exposed and devel.oped ‘areas in sai ﬂm“mi“

Ehe strip. 13.. A film strip substantlally ‘as he bed - |
With reference to, and as illustrated in, 35 Fi gur e$ 12A %o 120 or 13A: . -
and~ 13B of ‘the drawi ngs. - - 31- 14. - =A3@ethod of preventing fogglng of

: \cklnlstrlp substantlally as: herelnbefore descrlbed mnth reference to the-e"
"dramnngs : -
RS 14. . A method of preventing fogglng of a f11m strlp,_
B substantlally as herelnbefore descrlbed with reference to

the drawings.'-




