ER O 555 224 Bl Description FIELD OF THE I'NVENTI ON 5 This i nvention
rel ates generally to film projectorsEPoasareaBtand |i ke apparatus having a
filmtransport nechani smof the type which has become known as the "rolling
| oop” mechanpedBripfé-KGROUND OF THE | NVENTI ON 10- United States Patent
No. 3,494,524 (Jones) di scl oses the principle of a rolling loop film
transport neElEED ORTABINVENTIONEChani sm i ncl udes a curved stator and a rotor
whi ch_co-operate to define a filmpassage. The rotor has gaps in which
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decays progr BAGKGROUND-QF THEINVENTION avel s from the aperture to a driven

out put sprocket. 15 Successive portions of the film(frames) are held
stationar® at tuﬂ@d Siatas Patent No 349,524 (denes) diacleses th pringiple of a rellingidap fildtenaspati methe-
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requi r ement dligbtrag theiggimovés somss thaeesturecqui r ement s i mpose practical limts on
the design criteria for the projector or canera itself, for exanple in
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can be oférated. In the case of a projector, it is generally desirable to
operate at hi gfin ehieghes the Rresent igyention i to ProwieR jmeroyrd filne dagdleretingfrieansk er *  and t o
reduce the teﬁmﬂl'wgﬁd&?dttbe ia'@n'i'qwewaesmfll ﬁ@zcelpra itfox aprojentpr, c#mﬁg@d lkeaege
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I n advance of the aperture for decelerating the filmas it approaches the

aperture. The unit includes deceleratlonzpln means rel easably engageable in
margi nal perforations in the film and neans for driving the pin neans In a
cycle of novenent in which the pin neans is noved into the filmpath at a
filmengaging position, in the direction of filmtravel to a film

di sengagi ng position while decelerating the film is withdrawn fromthe
filmpath and then returned in a direction against the direction of film
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By positively retracting the deceleration' pin nmeans fromthe filmlnstead
of waiting forthe filmto be lifted EPoss55844 B3 555 224 Bl off the pins as in
the prior art, novenent of the pin means can be made to take place in a

much nore | %#f%x‘dr Xs:i. @1§ P 5k, mbbelnid t%ﬂﬂé HMEJRL EJn%Q Hﬁ&dt&’& gefﬁ\%%‘éﬁ rb Ridurely
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mearer one @ rediftbclth thésdeadlériiof Bils i EheldRECkie &P R thavéllafd GRREHLEMEdirebtor atithe dlher he
di recti on ofof whidhiediproaates th&pisk tetwesi siid ddeantdiahd @tractdipbsitions @tCant bt ofthéd il padh).
whi'ch reci procates the pins between said advanced and retracted positions
(into and oRRIEFDESCBIPTIONORBRAWINGSRI EF DESCRI PTI ON OF DRAW NGS | n order

that thet nvention nmay be nore clearly understood, reference will now be
made to the acdbowmgrdhatthe inwention raayiba moregleariyuniidrstend: refgteace wilk now be made tpthe ecomead
enbodi ment s nyiha drawings whieh Hitmte portiguey preferrediambpdimentayet thejitventiad byway pf example, jaad ig

di agr ammat | ® }Sl‘an vi ew of a cam uni t of the formdisclosed in the Shaw
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Fig and, Fhgs .Z:aaawﬂse noaaue-.eﬁaﬁ; oMiné‘é"ﬁﬁrﬂ%th\SGW on lines 7-7
and 8-8 of Fig. 5 DESCRI PTI ON OF ART 25 Referring first to Fig. 1, a

cam unit 20 pESCRIPTION OFRRIGFEARN t he stator 22 of a rolling |oop proj ector '
which al s has a rotor 24. The stator and rotor together define a film path
26 and a fi | m Réfening fisst Ry, 1) @icae uiial is shbwn rhicuhied (rethdstatar 2D vf serallingiigab projeptorwhich t
30. As is daisohasdzordtor 24. Thetstaior andmotoriapetBbradef inac fitm path 26dnd ia2ilin 265is stawe beigFediifito
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arm 48 that proj ects froma cam housi ng 50 A cam wheel (not shown) inside

the housing drives the armand hence the3decel eration so pins. The cam
action is described in detail in the Shaw patent but for present purposes
It is sufficient to note
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t,hat tthe camis designed to cause arm48 and, with it, the pins 46, to
sinply reciprocate back and forth i reptoiss5s2a4lBn path I n synchronismw th the
rotation of rotor 24. In Fig. 1, arm48 is shown in a position just prior

to engagi g nbGanfabihdimpact.Ernb At thét mdvbs WilhGnd fitRvikds teSpbrivid BidcR G & vhigRp L
is laid ontgnd &&?ﬁ&l&ﬂ ERIRLTHE Pindd6temehfin SadetiontwitPihe FillFR¥ Be Filnt 1I0)34 1818 oritdRe fixed
aperture pl adgRtratfdh Piné'd4 dt the aperturePArmU8 T RN I 1he pbliieibshomiviin bhddCoutiifle aldGerR@idiin thion
it occupi es paditich BRIl the REXE loBpI&bpRaches. Thé Ml aPthe feadinY ehd BINAR B8P liftedt oFQfie deceleration
respgindi Bg [pM6 ks héldop Wvels BE AS Edofed RO AN Has Aibéhagel bW the dedgleRGdn piris 46, iR 486 rd- .
Ref eMri ng t durhduao theifull line positidn@EFi. i1@nd 1hé trallingleddof tRSamelbay is (31 ofto theipinsles t 0
rotate, arm 4&igaisavelbeity piofile tustatdg tilemayémdnt dftheidealemtiorgiins 46 dypiegchelcarspietd dyala
the fil m al lobthe cegn within chm junit 200Thisei¢ alép theptinoe thét passes du@ngetheiregibtiation amd projectiop bftme 46
t 0 engage t Hilnfoamef thezeleciiyprofils hal beep dividedlinto ehgular sggime(ts gehoePAtoBandiapheresefeiovey

i mpact . Phe mentef the cam dusing:thospisedments @refas followsbwar ds t he aperture bl ock at
decreasing velocity and decelerates the film The pins 46 remain in
engagenment with the filmas the filmloop is laid onto the fixed
registration pins 44 at the aperture. Arm48 is then in the position shown
in ghost outline and remains in this position until the next |oop
approachgg. The filmat the leading end of that loop Is |ifted off the
decel eration 5 pins as the loop travels by. As soon as the fil mhas

di sengaged fromthe deceleration pins 46, arm48 is re- turned to the ful
line position of Fig. 1 and the trailing end of the sane loop is laid onto

the pinsg Fig. 2 is a velocity profile illustrating the novenent of the
decel eration pins 46 during one conplete cycle of the camw thin cam unit
20. isis also the tinme that passes during the registration and

projection of one filnfranme. Thevelocity profile has been divided into
angul arsegnents denoted Ato J and the phases of nove- 10 nent of the cam
during tkoose segnents are as follows: 15 20 25 30 35 40 45 50 55 4 EP O

555 224 Bl Angul ar Segnent Phase A - Dwnell - cam
pins stationary during image projection and 5 flicker shutter passing
aperture. B Accelerate cam pins . forward 10
(direction of filmtravel). Decelerate campins to dwell - to 15
clear pifls fromperforation edges to allow | oop to pass. C
‘Dwnel | - during passage of |eading 20 _ portion of
| oop. D Accel erate campins in reverse. 25 E
Decel erate campins to stop. F Accel erate cam pins forward,
up 3 :
N

45

50

55



30 to approximately 70% of filmvelocity. 35 ' G

Move cam pins forward at constant veEpoissg224Bthi | € pi ns engage
perforations. 40 H Decel erate campins and filmto a | ow
velocity forward. 45 | Move cam pins and filmforward at
| ow const ant \ARgikax Segmamdnge fil m a§R@8€t register pins. 50 J

Decel erate campins txp dwell. 55 't owelllbe Ungemst iths I Rdtibrd3eg0i ng
t hat angul ar segments D, E, F and part ,of .G of 1he decel es%t#on pin tion

f
must joecus within the width of the fil PFSBY 1a9e  nREP #38 b
lifted off the decel eration pi ns. Accofdinkey shittearpebeingiapertiute.
decel eration forces on the conponents of the camunit are high and the cam
foll ower bearing (not shown) is heavily stressed. 5 EP 0 555 224 B1
DESCRI PTI ON OF PREFERRED EMBODI MENTS RéFEFéﬁEétW | [C3%bw Bénfaddaryandys. 3
to 8 in déscribing a camunit in accor gangecvioh dphefiwepiawal) whi ch has
been designed with the aimof aneliorating these difficulties and/or
al l owi ng higher frame rates and/or 5 smal l er rotor gaps for higher
shutter efficiency. The camunit of thPecelenetercampins tabdwellitedof or

the priorgart camunit 20 shown in Fi geldarVpinld¢rohhSerfiSrhd XBn %’dg’é'sfi cant

nodi fi catiron of the projector. Accordi nﬂlg ref- erence wll be nmade to
Fig. | in describing the operation of FRe2Lla¥ }HPPRftQ RASwention. Figs. 3
and 4 illustrate the velocity profiles that may be achieved with two

al ternative cam confjgurations in the @gg}%n_i_ hurfﬂgi %%éa gnogtnre;%?aiggggmt o

later. 1Qp Referring first to Fig. e camu

by nrefierence nuneral 52 and is shown neentEen oof pkeePof the stator 22' of a
rolling |loop projector having a rotor 24'. The projector is essentially the
sanme as the projectog disclosed in the, Sh tent_supra, except for the
camunit. In Fig. 5, E)part of a top CO\/%‘FC#%’F%‘%HH é)’rﬂf c?:f’m’iﬁ%ﬂetrsrﬁrs been
broken a®ay to show internal conponents. In this enbodinent, the camunit
has upper and | owercgns 56 and 58 res i [ %f cam arm
assenbly 60 which i ncel udes foll owers ?géé%lcl)ér%%%éesfﬁv\% é:%r?sa%i)n I'ch is
shown separately in Fig. 6. The two cans are arranged in superposed
positions and are roFatabl e about a coxceE@lerite COamayins Aférvaes, F{lg. 8)
parallel ®o the rotational axis of rotor 24' . Referrin g@gto Fig, .5,
assenbly 60 includes upper and | ower arfrs b 7.8 "&Fqlggp tiv8lfy, difer end
portions of which project fromthe camekgcitypusi ng as best shown in Fig.

5. A pair of deceleration pins project fromthe outer end of each arm and
the pinsg n each paif are denoted respectively 66 and 68. The pairs of pins
20 engage in adjacefit ones of the rediR¥] CAE BHRR LOFNATD AL CPRGEaRE
perforations (not shown) in the film ivekddityAt < hﬂiwil'ennpﬁ,nendénéggéhi n
the camunit housing) the two arns are%%m({itoqla vertical shaft 70. Also
pinned to shaft 70, between the two armns, 1S a Collar 72. Collar 72 is
carkied s one end of an arm 74 and a camfollower 76 is nounted at the
opposite end of the arm In the assenti&bi@atdlidan (giss fohd {m Bol i des
on the top cam56 of the two cams within the gam.unit. As can best be seen
fromFig. 5 when the armassenbly is %ﬁ@fﬂed’q&r?%y Foxwargd-m 74 projects
generally at right angles wth respect to a conmon vertical plane

containi fig the two ns 62, 64. Since l t o] n
shaft 70, they in effect forma |ever I%:d&%ngs\?\if?gﬁgr%d;ﬁsg‘ ?ﬁ%{}gﬁgvﬁnt of
the camfollower 76 radially with respgci Qnstantborelamity cer rergageli ng
reci procatory novenment of the outer erfidndlagalifsr ﬁgﬁgtggdpﬁﬁs(carryi ng
the regigtration pins 66 and 68) in the direction of "and counter to the
direction of filmtravel. This reciprocatory novenent is indicated in Fig.
5 by a double- 30 Hheaded solid arrowDieederdatéScamhpinsr tosgaeadlng
actuating novenent of camfollower 76 is indicated by a

55 . It will be understood from the foregoing that angular segments D, E, F and part of G of the deceleration
pin motion must occur within the width of the film loop, after the film has been lifted off the deceleration pins.
Accordingly, the acceleration and deceleration forces on the components of the cam unit are high and the cam
follower bearing (not shown) is heavily stressed.



sjmlgr arrow denoted 80. In addition to this reciprocatory notion, the
p| ns 66 and 68 can be reciprocated igpossagzapaut of the film path (bet ween
advanced and retracted positions) under the control of the second cam 58 of

the cam uni tyEEPTIoNoF PREFERKED EM tion is indicated by the

doubl e- head he correspondi ng nove- 35 nent of

cam fol | ower  Serdrbhcs Wil ASHAIEHALe 15F %ﬁsm dBorbR§ EoahfthfEih hocbrtarich HkHLRS iR@ntio¥, which
simlar arr ggs §an desigRbWith!thetair eﬁd?atﬁb thesdiffibditie¥bridlor BRWRE Ribhek frarhe @@B and/or
fol | gwer 584 smallefioF §apsifortigher ¥hut Bkfifldncy) TRESAT Uit FItHB ifvBntiok MGy taDRBIuted fof thE pidk
whi chi s pi \aitleah it 20 Sivivh BEi. 0, withaaf the rided foPsigniTREnt MB@ficANGH of A8 projedtsr. Acbngly, 0R
the shaft. lefoncdwilkte nviidé 1 Fig. LinddsériBing the oprtitn df the santlunfl 4f theckiventid . Figs. 3a0d 4 ifustrate d
to shaft 70.theMaleciy podfileothitinap bodchiavedmwdibtwa ditetativet catn@orsigaritions/it) the sam unitf ad will be
bi furcat ed aestribediéatanpper and | ower portions 86a and 86b respectively, each
of whi chfecar r | Referdr@ firshto Figt & the gereunitdsgénenally dérioted by refaten¢eiumerali52 Bivdyis shownmaeudted n
shaft 70. Tloa parbéfitherstatan 22’ plecrollingiesp proiseter havinggoratoni24’. Ahenreiectar is egrentiallvtie ge as
whi | e the cdierrsajosiondisaingectip the Shaw patent stpra) exgrnt fopiharasbunit; 1o Filg; 5 parted g tapodpplatat
their ends ﬁéﬁtﬁt‘%ﬁf"r"aﬁ'rﬂsn@"tbwbewr t&rs@“et}efaﬂmwm%@ “I'Wba‘?"i‘??'ﬁé'i'etqaﬁﬁg'”ﬁsa

and 86b ar e YpesF apd Pegively g FSREO!Y 60 whighiipclud
Fig. 7 5@ HEEIS . gfaggag;q “ ged er%az;.g r.es
pinis pOSIt rrI no H ? qﬁges p| andlo @ r ey ou ren
axis B-B pargt1 T w(:(a lg j’{;'%f o
and 58. 1t ] hase F& he pins L& &‘gﬁ T§
92a L hat of S anislinSejedet rtswgfpé rAﬁs(ét ). gl épln
ext S UPWaHk (el infier bridd h’ﬁﬁ:%%ﬁ dithbus ﬁBt@:g
86b nd I ©S RR4H FoVibtvdeR the Bebanis)is 3l arerzrsrcefvs dnelend sfhpaa ﬂaﬁtﬂl damauarhr
that arm 86 76RincitdPdt the kit oA it thelafii RS askémbidd Bardunlt, tREfoRiwerWeddsn HieGop cam
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in which the {RE¥ATPRALEYGRa Mpcbanism ﬁF'ﬁ%‘?sP%Wét“F%’rﬁa‘esl Rategiin, #839%:358 (reprie. doetat)-
that, while reference has been made specifically to the application of the
pr esent 3044 Bﬁ on to a rolling | oop nechanismof the formdisclosed in

t he Shaw paten '? 3,600,073), thereis no limtation in thls respect and

that the invegti of roII|
A e Anﬁ'exﬂﬂlnim g&a ?c(%f Qr\é’h gagiﬂ?’éehsrgy raca tr lfn rt:::::
L, NO. ?d?s £L) .HEa.d ﬁan( ’?51‘} t fb-

‘ (42) 2 @RI Poriolctsf ﬁmré‘ﬁteﬁtt é?.t &?Af.g"m By 1o,
having a rol i ng.sdrame:pwiiuthmpteﬁ:i}aﬁép{atd msdmné;:@m |f nel udi ng a 'tét "{ a%'"feg'

and a rotor (24, 24" )deeslrtios fin imdasqe6) prejagdable imdndrgiidNbérPRitiorsiimOMm (58} | i ng

| oops (L) in said fitheang@8)4,20158,84B6)ferdsieing sapheahis(B6) ih oy s adlenhOMghich the pin
filmpath which wesns®6)is moved in thedilestionafifilotayel trorea {ilkhBhgeaging pdsition(78)ucLramlisuiRyaging
portions dof the Rdskien serae to decalaratp the Sim (26) andbatk it filweagaging positieg- i strati on
with the aperture (@Eb" cydet ol mavementbeingeyndiranised withseld Siinntransportsiechanisense thaB64 film is
engageabl e in ma Beifafdcﬂ"bft‘?adﬁ@"l 99ch Wée?f'l"tﬁfﬂ'@sy brovs@hlnseg(sselowrtme aperture
58, 84, 86) for dr | d PI n neans 7(,466) nmovenent in which

the pin nmggns ( AR ? Jétﬁseﬁstifmf’"wnm# ew/e?anp (G§lareanrangeg further
engagi ng p05| t |f e %%;d'“ opktransversely Q) P diregtion offilmdrayel into the
itio

decel h 9 f"t ﬁ"@r?athéfat"dhecf de
e G A %m%;“' ey t*qjﬁ% tgtfgmft i

of novenent bei

the filmis dece‘tp n )

br ought |r35reg|strat|on W|tht eaperture arac rlse gtp £\ RS

means (56, 74, 2.6; A6 d8ckleRfidn dnd s claiined .mgaus;amqerairrsam&aﬁs (6@@76;58%4 ac)t@amﬁ the pin
further so reans){66)ds syhahropised withalesilrh frénsportmezBantbms tHa€ aldiach §a14_Y6M) the pin means
transversely to (B§ds maveeivtoiseid fim pdth arahirts engegementtvath tectilt d8)ratzait iint 6r@BJiRYy position
starting position to the fil mengaging position and out of the filmpath
fromthe filmdis- engaging position to a Tetracted position and then In a
direction opposite to the direction of filmtravel back to the starting
position so that said pin nmeans (66)renmain out of the filmpath during the
novenent opposite to the direction of filmtravel fromsaid retracted
position back to the starting position. 55 2. A filmdeceleration unit as
clal rred |n cIa|m1 V\/nereln sald means (56 74 76 58 84 86) for dI‘IVI ng the



EP 0 555 224 Bl while the filmis stationary andb“ Im of the
next succeeding filmloop at the | ocesosss224B1 he ff mﬁu‘lmmww Ilrreans
3. Afilmdeceleration unit as clainmed in claim 1, WheFel'n dhi & neéans for

driving the pi :n:mﬁ

transport rrechamﬁhﬁgfwﬁlm(@ IO::ac")atpleac ﬂs’%ﬁ“ﬁ“’:ﬁc e9|Q*t§|%ge étﬁlr'?tegbﬁs?t i{' %%}aﬂ?nsmhe
nmoved into the film pa ds I nto engagenent with the f| I mafter arrival of
a | eadi ng edge mmub@mraﬂén uhit 8dldimetd it Elaiin Dherdlin saidindarisifér iArvinadieCpin vaeapoO@b)tis syn-.
4. A.fil ng decelcbroaisadmith tha film teepspoit mechanism so thdt,at exctisaidicynld, the pin means (66)5is moved intbam
uni t \(‘52) adapttiafiln gath aptinto ertgagein@nt with the §ilm aftepariivaimt aleading@dge rartibn ofaitsaid with loop
reciprocatory rﬁ)saldfﬂmemymawsm ch the pin nmeans (66) is m)ved bet ween t he

advanced pos+1t|0ﬂ in he fil ath an E retrac d pos t of tH>
fil th d Afle it @
(56) 1< mbved bl E%f' Soprosir fﬁt T? o%%h k%h?*wee
100,
p

between said f I j E;;} ?gg! ved| t el%asgomdﬁf:ald
_ lto %
achi eve said cyf i %Q‘%& @Jeas td elb'i‘tn vefh ' e

said reci procat&t
‘claim4, wherein sal cam anit conprises T1rst an second (56)
rotary cdfs shiAtiimascelemitonianas aimm@mlma?emnhmnw(stycbmﬂsém [58) dnd second
mechani sm and \(b6)edtariicaws whieh ars friver in syaclpenisin with daidiilmtranspbrivoehanisiremp ehith haee ream
follower means spéfiye/@dfilesircam mgadest espective cam follbwer nieains (84476) arfangeido follomchaideam sur-
(70, 72, 74, 86, 8Gaw®6 afdneans (70.72.74;86:48i906,92) soupfing| shid vam folpwaraeaiB(84, 78 pndsaid pinanedns
pi n neans,, 20  (66)sqth@irstramKng) dajiqes saidfinst (eSigrpcatanymation @almhénlwmana(éﬁﬂmsedaqcemw
not |\r(n (82) of qen@%msmaﬁsecem?c-wyamomeﬁaemame(nwp) causes said
.secomd reci p& ocC OGEO g 31 J: the NS, léo R mmél e ar-
%decel eration ﬁéé raémléo;tﬁn;ga& 1;rero hngn%ﬁ ﬁrés Frﬁr)rtlml: 1?& %a 'é?l@ the axis
||

rotary cans (58!’a fﬁeﬂftor

rﬁs rfaces are
rotat abl asaboutfoﬁ\ & f: 6’:} h 3B) sﬁgﬁ d t
rotation of thegbgh miﬁg%'é)éé hrap L&mé%tomd)@&yoﬁaﬁna?ﬁ éf‘%%eaef
sai d profiled CalcasHingihis BAIR a%épted o trah idTRAH raie) Ak drha! (80,68 o

" eSpect | Ve Camead fafnbfbmbinking it 878 doink fpoBaid ot (aﬂts)%ngesln iéar (e 01

sai d edges and nove radiallywth respect to the comon axis (A

rotation %f T.heAfmuiscelefBorbfit as daimel iv daipl6l wtgpmim:dsmthnﬂngtgpawuptdedleteocmnk means
transl at e sai d hevitd afirstany 62that extérge ganerally radially ith respectiathe wtoe(24’) Qfm,fmﬁ}raﬂsmrb
correspondi ng gpachanismagd a sepend sEr(EA) whishexiepdsgenaraly Sangentally with resgezt to gjd cgms (55,86),

pi n means (66) .sagdevercrankbeing tyinghie Withspepedt A River ghakt £70% Mhish g disnoppd betypen sgid arms
wherein sgid c%ﬁ) PREglighn.3id rqtattematﬁe& ALafibe 0%5%%%@%\1? “'d'"$ ?ﬁ"’sﬂ“ '%ﬁat‘ﬁ

(62) that”exte éﬂ%‘ﬁﬁ?‘i"%\?'{‘%ﬁ“’?‘ ‘é\?ﬂ‘ "E’ ig%‘: H‘“‘t° ‘?"‘t“S T:gg?‘ﬂ ':I'"at the

filmtransport ( )@ c,p? 8(? 7t¢|?:é'}ﬂem
h |

general | yt angen |
pwo s
.115 p‘? y
(9 Y thecams

bei ng turnabl e m ’e

sai d_ar sy ( 62, ...mmlm a' °’§t

(58,56), said figsd, vﬁ.&.@% m&i%ﬁu&&ik Iltmep( g& ding
outer end ther erﬁéve.amoﬁﬁu Plvobha® [76) towdas(afd aw %Mﬁeﬂ&oaﬁmha i8in seiaqlnrst rBipeOf
sai d cam f ol | ovRftorynidtibn {82Yof hapil meaie@sdyl cam (56) so that radi al nmovenent
(80) of the camfollower (76) causes oscillation of the |ever crank about

i ts pivot#sh&f tAfiindipceterating unit a$ ¢laimedin gaiind. wherainadid fiest arpm(8R} ofttherlgvencnank ésrduglic@syd
of the pin nmeartyase®nd similgl agy(64)thahis cantied by sajdnivot$haft (70) and pxtends pasallelitesepid first arm
adj acent an end63pfthe Ipyeresankeand wiieael) sajdipintmes s (BG) camnries pnen(66)iand lowss (65) naiss & film
sai d cam f ol | oveerforatipnp nsfeains RINFCP W@P“%W('B‘BP"“@EFWWU@”&F W@%eremw@rnt
pivotal ly 40 inper W@H“qmmmﬁ%fa'qff'@ sai d ends about a pivot axis (92)

paral l el ¥o gai al;,&tﬁt RS Ebro ;&?ha%'l gﬁﬁ |Iﬂ(t§!§$p§ oIS iy 8 Btk
novement (86§ iﬁfﬁ%ﬁ fd§ ﬁjﬁ 'fﬁq tﬁ?ﬁgntﬁ ﬂ&? %jrﬁsand fil 28)
cor r espondi ng ﬁonmﬁev&tauaeaf o A e

rotor (24') andpol’-tﬁoﬁstﬂfih‘é fuInPar&ﬂte FnittdnfiyHeld sRBonaFydn registhalibn it tlelap&tuketad), titfa béﬂ&us
pi N meansgy (66) . fufiver comprish t.lmedaaaloﬁﬁrmtabdaﬂmgwahyaaaaﬁ.l; PioBRAatbdIn sdvaticBvr the aper-
wherein sa| d f|ﬁ.ﬁt(4zarnme(£3a.orp¢fffim‘(gs)lt.emr crank 1s duplicated by a second
simlar arm(64) that is carried by said pivot shaft (70) and extends
parallel to said first arm(62) of the |lever crank, and wherein said pin
means (66) conprises upper (66) and |ower (68) pairs of filmperforation
engagi ng pins projecting outwardly from dhds of the respective arns (62, 64)
for engagenent in perforations along both margins of said film 50 9. An
apparatus like a projectorora canera having a rolling l.oop filmtransport
mechani smincluding a stator (22,22) and a rotor (24,24') adapted to
co-operate to formcontinuous rolling loops (L) in said film(28) and to
cause transportatlon thereof aI ong a f| I m path V\hl ch |ncI udes an aperture

: ﬂ

O



ture (42) in the direction of film(28) travel. 9 EP0555 224 B1 Patspr
Ache 1. Filmverzogerungseinheit (20ep@)ssizaB1si ne Vor r|

Proj ekt or oder eine Kanera, di einen Laufschleifenfil mT

auf wei st , | Stator (22, 22) und ei nem Rotor: (24, °5 L

ver sehen i stsatgﬂé"‘i"ﬁc usanmenar bel t zur Ausbil dung konti nuierl i cher

Lauf achl ei f e (ByhwdrPbgbiahds Itﬂeﬂfozﬁ RSN Heung Wil SinentBilekih 8dér oifl¥arara, die einen
Transport ent! aRGsdhleli&i heh iy duRWbIsE 463k eindi tatr (29, 331 ikl eirfein/ RRISA R4,
(42) cauf wei st, Gvéiﬂhm&rduﬁ& als&ﬁﬁéiﬂfbéipiugﬁﬂ Rum RS RIARbridHSr \S@Schlaifor{E) in dem Film
Intermttier enctzs)taaagelegl Bihd, Uit dARR; bérér M rakiaorl ntlang @hesFillmiedes Bivegan(adséh, decdil BilgN
wer den, wobei beﬁurﬁl(mw\ireuﬂ,lahwuﬁ' aufeinafideffoligefids AbygKhitte AGSHEi ks fritermittidfehC tationey in
(66), die in Ramdiipatuhgrhibier Bifdafinung (4d)iahditen werdenByobeii divr Birhlibaufweistt ; 10 -
si ne Ei nri cht ung- (einé VerZaperurigsstifbEinricBtdng (88)) diezin Rankipérforatitined iardeSEilnd (28)ieinfiickiat istn g
(66) | n epnem Beveie Bpdchtuny (56,74, 76i 58, 84c86} emAntrieb d&iStifteingicitunigd$8) nreipert B&Yegungs-
der Richtung der Riusbewelghemgiieifteinichtung (6) inrder Richiutrdep Biimbeweayng vod piner Filmeine r
Fi | mausr ui ckposi t irskpdsEionl@) 2upine Filnaysrickpesition beweghwird, gin so denRiim 2524 verzogeryy und
zur Cck zur Fi | mel #erdeka S‘Pfﬂfﬂl@ﬁﬂﬂsm"'\/\obel der Bewegungezyklus mit dem

Film ranzport mec haiqbel Aes Sewagng Pﬁ"%‘W@F‘tF"'PE"!“sP“E‘S‘e‘E!‘&F'S'HE syneprpnigiertist, so daB der Film

durch di €®Stiftei HP‘F"&F!? ﬁW 'Xffn "%@H@%”Nﬂ daﬂ%lYﬂﬁzaG%T‘ﬁ'ﬁ' anp eif;Fin-Eingelbild inAugrich-
Fil m Ei nzel bi 1 d I ung, enf:' %’r??b"ﬂfgtr“’"& I doffnung (42) gebracht wird;
dadurch gekennz %4”565 cn %ﬁf cht 8 84 b ge??st 5a"l&se
éﬂtl’l eb der stifd 'Epgﬁhc u e Be '%bﬁiﬁ' r';?; ngu é denF,lmwe'g
tifteinrjcht urlﬂ ﬁ.h, Ilmausrlckpo-
Fi | %ewegung ' rklt e ePos|t| d%h QE el R@n Ji} éget o@r Rlchtung der
Fi l nri ckposig ,,h,g ripbkitio ‘36% ld @ﬁﬁanr\‘.ﬂﬂng Fiifavdyes bleibt,
sition in eine yfehd def eaieg&@@&gé’ge esdtﬂgurme giﬁmmswe@uda%ﬂep nerea,zogenen Po-
ent gegengeset zts,tﬁgﬁu,ﬁkg iStHAgosfliBN. nmbewegung zurfick zur Startposition, so

daB die Ssifteinrichtung (66) auSerhaI b des Fil mveges bl eibt, wahrend der
Bewegung ent e driimyergigerngseinheit RhchAnspngh dler F| i nbewegung von der

zur uckgezogenenbepeeicher dig Eirrichtungf(F6 K4, 76:158 34 a86) pupsAntiieb ger Stiffeigrichtung (66) mit dem Film-
Fi | nver z8ger undtasnerimpchanismuy synahypnisipetist, 0 dafeln Jedemn dereriged ifydusidieStifteierightyng (68) in
74, 76; 58, 84, deeﬁymwqunﬁmrﬁfdn m Fily (28} a0;dag Filpping iow eweptwirdayahnend der Film
t r anspor t¥ec harﬁ“’éﬂ’i?é's%Wd'ﬂ"rdGM"é‘?'Etr“P' nagtisten folgepgen Fiimpchieite am Quisdekiimvejzogenigseins
die Stifteinri c’f‘?f' Py (88) in den Fil mveg und in Elngriff mt dem Film (28)

an der Fii rre&nr,i,h,g& tuhdsBineR AR Ahspiich §, wahrend der Film 30 stationar
| st, und vor I H&E@@Hﬁdﬁ@ﬁun@ thﬁéﬁ dgl%tlﬂﬁlﬁlﬂzﬁﬁ]nd:(bé)%ﬁm RilnftfangdBtrhicharitiius so
Fl | mver Zoger ung@ﬁdhfbmsishﬁm 4HRSh jedam derbitibdR 5 de BBt ShilioRnd/6D) ih ddhFiwe URPIh ERbHfL

be!l wei cher di emikdefVFilfibbwagtwirdl it WHidirifehes Pdrderintidbehnifts bér RilnsaBleife@R Her FilrheimiuRd
Fi | ntransport megpsiagh sSnmus so 35 synchronisiertwird, dal in jedem

derartigen Zykius die Stifteinrichtung (66) in den Filmweg und in Eingriff
mt dem Fi | mibekilyerzigerungseinkeit hachAkspnich 1.si nes Vor der endabschnitts der _
Fi l sghl ejpfe ardigjzusétzlich eipg Nnckeneipheit %)sﬂ"lﬂ!ﬂh diego auspehildal ist. dafiierdengfifielnrightiing (66)
nach Anspruch 1einegrste Higraind Herbewagugg %@‘P&éﬁbﬂ%@l"@ ' 0'251!!19\@) 75"(‘30'1?11 dar vprge-

bi | det t“ch pgren deny Fiilmweg ynd denzyrg twnrd
B Bevegung ( sviougare svrle Heyynd o 3‘3“ e erﬁ“i"e' 53"‘

d - h ?nﬁes
bosi Lo e eﬁ% i& A “% T R

Her bewegung ( 783 e| nf i chtung (66) In der Richtung der
Fi | mbewegungs. undmﬁa-&@ega@gﬁmudh Az.gbnd;h gser Richtung zw schen der

Fi i mei nrf ckposi bei wélcheindle KistkenBinheiti(52f Binen erstend(58) luhd éikep @fbifeh (58) [remidgden difwélst, die
wobei di e Hi n- syndhranienitaienvginaneportm8chanisiiiys angetridbsrawetian, uny die awels Bofiliérte Nuicketl-
um den Befegungabentlithes aufweisen,jdwglls alfadiockebetdReleintichiuag 36, J6) diespaageotiadt tst, daisie der
Anspruch 4, be!jewniligeniockenpkerfidolefdgicind eipe EinchbRig (20, 1274,86.5830, 925 Splcherdie Noickenn
zweiten (56) Dredfaleivtichiung (8#.#6) und dieditiftelnrichtutar (66) serkuppelicgal der erste Nocken (58) die erste
Fi i nt ranspor t neldibraungl Herbewegungdd2) des |Stifteingiehtens (66) hervemyfitcund dexaweits Noeken (56) dig zwsite
Nocken- qper f | i Wifrad Herpawepune i78) ?eémq"‘ﬂcfﬁqnﬂéﬁsmmhfét ol el ei nri cht ung

( 84, 76)1 die SOFﬂa &zggerqlng%teinﬁei nach nspruchg der

bei welcher der erste und zweite Drehnocken (58, 56) in {berlagerten Positionen angeordnet sind, und
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j ewei | j gen Nockenoberflache folgt, und sine Einrichtung m

88 90, 92) wel che di e Nocken- stogepesssepseid ung (84, .7 mgﬁ @ﬂi[ﬂ"l

Stifteinrichtung (66) so kuppelt, dal der erste Nocken: (58) Ell eL er

und Her bewegun f hi.un OJ (1; 4

e C e
Hafe

hervorruft. e
erste und ZWe Uiéw ﬁﬁﬂ 5 )kaﬁ ﬁ% gﬁ ﬂnn &ﬁé rgBﬁSInéé’%A&Hs@OﬁAb &Pﬁﬁﬂfn Q&t

sind, und; 1 Notke h, wobei die Kuppluhgsemrlchtung édl1deBis IR RARBWE un-
Vert |\"|’(a| ac hs € (gen 639 B&'Na@lensid%l (B, P6) A EhtSpRENSNES HEtS bw’ AeitsRiH- und Herbewegung
Fi | ntransport mgs% raamam&mﬁﬁqas)ﬂsnmdmgmbel die profilierten

‘Nockenober fl achen auf Unfangskanten des jeweiligen Nockens (58, 58)

'vor gesehen si-ndlimygstfigerungiseinheibpdch Arspoich-®| (84, 76) so angeordnet sind, dail
'sie auf der Jevbeich@ﬁ'eKaMl@gsabMH%ﬂnwﬂbe'mhﬂqh %waq dbek‘argerﬁenkm@) a"f
genei nsane Aché’@' Aerﬁ}"héi'@zl“%f‘fb?'i'&h d'ﬂé’? be?:“g auf den Rior (24

wobel die Kup t“ cheq "’"Qi’f"é" 'Peaﬁﬁ“
(80, 868) der r&?&%ﬁislﬁ “;d S'Df;%ch é7ﬁ ez(;; é" !ﬁFh
‘Hi n- und Her be

¢ 4 E d
Fl | mver de,]er un ockens . r en ock éf g:g\l*g %%l | lbe)\:en selnego) de:re?:ckr;e
‘Kuppl ungsei nri c 96) 70) 'nﬁﬂét\ﬁé
Arm (62) auf- 755‘::\6\%%] chtﬁ Ee)&ﬁ e AR
(24') des Fil ménﬁé‘ EHB"S aftdrtist Sbr rfebenls eme'?xPé(?&g% é‘ﬁ &Gﬂteﬁﬂﬁdefdﬁrﬁ\ld%ﬁé?ihta-
(74), der,sich dewmfe}steﬁhweﬂ(ﬁdimw iddr§c g sei

ersyrec kt’) WO bngétilin duRl8BhRIEhdS (d25darllel HDrehaHSe (AGY) u&nk&eﬁ )maeb%mksbaa
let,~di e zwi schsrthsiRéRalatbewddiing(§62 des/MbrkenstoGuls!(8) firdeh ereler sa)é.&ea)spdafende
‘Noc ken (58, 56)Bewbging délSchwenkvielle (R0)2Gin RABF (2€) Kih EndAbINdiesarm)wed hervorruftflund zur ersten
'St | fteinricht urin-ubdhierseweguny (82)delSti@hadhtung (b6) fiiragt , und derzweite Arm (74)
:an sei nems| uBer en Ende den Nockenst8BeI (76) far den zvvelten Nocken (56)
tragt, so da® oﬁ"é“’%?’&l‘ﬂ&e‘ Bes Nocken stBBeI S eI ne

Oszill ation desPejwals gdgza

zur zwei- ten I-ﬁpﬂa“fﬂﬁ'ff ‘Héﬁ’ (7 éFh wigdeurid sk 8’5 f«;ﬂ( 2)des
wobel die Sch TI‘F en u:r: vo:
gehal t er t30i st 8?(' o %I\D gerg 'ﬁ’g gy

Bel (84)ffrden s@?"é’?’éﬁ“ ° ??wé'"‘ﬁar m (86)

schwenkbewegs,i Ofbrrichil ﬁabm BdeE&ﬁlﬁ&nidm & :ﬂi@en%ﬁmé&éﬂﬁﬁmﬂfﬂm(r&%borﬁ%ﬁhisﬁ&s
zur Drehachse (virsien®e Berdinertitor(22522') bk eiridh BEBH(2N; 2, aiifbist, HzumusaFimeifken aus-
Radi al bewegung defagt sindbo dafNickontinuienibifl LautécRidifenf (OVin dbRYFilM(28) Suabildes; kufddetdn Bpforiene
ent sprecH&nde  Benpgtiing ekles Filliabyse étatisten, deréhe BllESTInRl(42) aufwelst)an Weloher Bfeinander-

di esem weg her algendé Abschnitid das films intsimaittielehd statiant intAdsriokturgomitdyr Bid& nun(t2) gehalten
Sti ftei nri cht uneprde,odobéi dle Vorrichiing BarlibeFhihaoy einezfiigeereiggrungseihiwit nach aipbm derAnspriicte
7, bel wel cher ks 8 aufwdisth ditrvar de6BIldoffhung (4R)lineden Richtunader Bawegunp désFilfme (28) angenednet
zweiit en e,gtspreiﬁthenden Arnms (64) aufweist, der durch die Schwenkwelle (70)
gehaltert wird, und sich parallel zumersten Arm (62) des Hebel arns
erstreckt, vvobel die Stifteinrichtung (66) obere (66) und untere (68) Paare
von 30 ?'I"!ﬂ’atlons Ei nrackstiften aufwelst, die von Enden der

jevel | ;9.%2né “ﬁgéﬁfﬁ& B A B o e o

Pr oJekt or oder

Lauf schl ei fen {fies roujantes en gontin é;',) dans Iedltfl (ﬁ? et pour en
Jr &m\éﬁﬁ& eoﬂvdrtﬁ é; nivdall G &¥s parties
(22,22") und e'éﬁé‘d&s %htn%én nu Hm% esd f nﬁé‘%ﬁﬁ% Bydd'dstte ofl>
gel egt sind, soefas¢2 ﬁ,d M&Hb{gﬁ nk C e Lauf sc en (L) 1n demFi|Im(28)
ausbi | der® und der g eief raléhtissbrrsHB ( BGreRd &%an@lémﬁnyﬁé@ﬁﬂle%%ﬁﬁ%(zﬂer

ei ne Bil doffnung (4:!33m69¢f1é’\6857f4 76768, 8 s)fa&rre I 18X BRRE (66) dahRIEde AIRdudMent €
des Fi |l ms | nt erdihs lbquenenet (8} widégite Baris b sehssde labbiirse t filii 4 pafti? 8'urtdi positich teayagente)
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