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1 . 2202956 5 APPARATUS FOR DEFI NI NG THE SI ZE OF
AN | MAGE | N A CAMERA 10 Cenerally, the size of an image plﬁgingzasgsgﬁag;
i s standardi zed in accordance with a predeterm ned standard; N O
or JT'S (i.e., the Japanese:lndustrial Standard). The |argest size of an
ina@e plane for 35 mMmmfilmis as follows: 24.8 nm- 24.0 nm X (i.e., by)
36.8 mMmm - 36.0 mm The size of the image plane is restricted by the fixed
aperture in conventional caneras.  Such fixed apertures, 20 which cannot
be vari ed, have not been di sadvantageous in present caneras, even those
havi ng a zognrlens. This is due to the fact that |ens systens including a
zoom I'ens aTe desi gned suchJEEARAINS SO DRFINING /Filfe SHIZE\OFcannot be

i nfluenced by the exit pupil, even where the exit pupil nost 25 closely
approaches the__inmage pl ane. i i B [CAMERE o< the size of the.

I mage plane is restricted in the vertical direction by upper and | ower
inner rails which virtually cone into contact with upper and | ower edges of
the film and, in the lateral or horizontal direction, by an 30 aperture
formed in f&_aperture defining or restricting plane which lies in front of
t he i nner ils. The aperture defining plane is positioned in front of the
inner rails in order to mnimze damage whi ch woul d ot herw se be caused to
the filmby virtue of contact between 35 the filmand the inner rails.
The di stance between the aperture defining plane and the inner rails is
general | y about 0. 5Gemeraldyh thase sizé¢i ph @ranbragecpiaperiigt jancamepa is

\_/ standardized in accordance with a predetermined standargd,
15 ‘e.g., ISO or JIS (i.e., the Japanese Industrial Standard).
'The.largest size of an image plane for 35 mm film is as
' follows: - 24.8 mm ~ 24.0 mm X (i.e., by) 36.8 mm ~ 36.0 mm. -

‘The size of the image ?léne is restricted by the fixed

aperture in ccnventional cameras. Such fixed apertures,

20 which cannot be varied, have not been disadvantageous in

present cameras,; even those having a zoom lens. This is due
-to the fact that lens systems including a zoom lens are
| designed such that the size of the image plane cannot be
~ influenced by the exit pupil, even where the exit pupil most

25 closely approaches thé:'image piane. In conventional
. cameras, the size of the image plane is restricted in the
o ‘vertical direction by upper and lower inner rails which

virtually come into contact with upper and lower edges of

the film; and, in the lateral or horizontal direction, by an

30 aperture formed in an aperture defining or restricting plahe
" which lies in front of the inner rails. '

The aperture defining plane is positioned in front of

the inner rails in order to minimize damage which would

. otherwise be caused to the film by virtue of contact between

35 the film and the inner rails. The distance between the

' aperture defining plane and the inner rails is generally

" about 0.5 mm. Such type of £ilm plane size restriction



mechani smis not disadvantageous in conventional cameras, e.g., even those
having zoom | ens systens, and therefore is capable of satlsfyl ng
requirenents such as the JIS. 5 However, it has been found that the '
size ,of the i mage plane can be larger than the standard in a zoom/| ens .
devel oped by the present applicant. This Zoom | ens has an exit pupil whi chr
very cl osely approaches the filmplane at one extrene focal length, so tha
one or nore rays of light 10 wll defract outwardly through the aperture.

The apert ur emechrpdsm ci®d ndtondisadvantageausexre ncohyenﬂmeﬂalalddiné!fﬁém

have aperture et By ST e v gOrR nRRL e lnE) R Rhereiine L

have aperture L ni n% surfaces spa
serve to def FABaPLReCXpSALISEYING TamYxements Sl@é’c@ﬁsélhﬁ Jql$ separ atlon

or spacing of thHoﬁﬁ&é&Ur ewlexfxagl Bﬁeﬁurffdt‘ﬁﬂs ﬁﬁﬁnﬂﬁ@ é %g‘ BeaRfe age |
enl ar genent the i occur .in the |ateral direction JI‘—m

i|lustrates ﬁ'@ n&n ﬁ?&en@%t algqrgﬁg iR fibgestandardadar a2 diqamt Mms
In Fig. 1 d@zebpnedennys the ﬁﬁesaﬂer uypeléefnrtm norteik f 266m Reh8PHase S

the aperture, e ef| surfa e and represents:
the film plane Py@ﬁ@ tua:\‘&lg)rrgé g p(ﬁr g %ﬁag’éh?offieﬂ aneg rﬁt

pl ane F, mewexextpspel fodad I]@nﬂf&m a0 ptisatlmeLqramdrEheayacblfall;n
plane size ofifD ag&eecftormﬂuiyleazéuﬁha%ﬁeF t p’:‘ ef| Eed’%t}g"wed

to-a position S closer tqg film plane F 0Si are
rays of |ightS (%?SBHHCFS? algggedtsy¥eyticad §é§§ﬁnfinb¥ | gnner, relid sacthiath
jvlh ze of Ehe dmelﬁtanedrﬂzddﬁ gﬁ[tli f’tﬂ{etf‘fllﬁrﬁxéﬁ&'n%?ggggﬁ?@rélzﬁlﬁcﬁ:ef@
Ttheei(!s apt ndenc;ngF qajhcg’ozﬂfa BeFtPSenﬁsﬁﬁ&i&@eIV%‘f%ﬁcﬁp?gFa} Fﬁrﬁﬂ‘y
F when the Zdsm Ife-dsn i @d-laaﬁsesandgrwmdat iservandtohede £ ire sitdee ohplelrdurens
B?/zt)?gqml §f men argene ofrBt/ %éc)? qgl{ﬁg aé)?é‘éyégfoga%not sggl:\{,e,gt héé the
aperture - deflnlng surfaces from the film plane, enlargement
of the image plane WJ.ll occur in the lateral direction.
- Fig. 1~ 1llustrates the enlargement. of the image plane
in the lateral direction. 1In Fig. 1L, Q represents the
20 aperture defining surface, R represents the aperture formed
in the aperture - defining surface Q, and F represents the
film plane. The actual image plane size of an image formed
on film plane F, when exit pupil E is located at position L,
~and the actual image plane size of an_image fo_fmed on film
25 plane F when exit pupil E is moved to a position S closer tc_
film plane F’than position L, are defined by rays of light
(a) and (b), respectively. . As seen in Fig. 1 , the actual
size of the image plane is larger than the maximum standard
size 36.8 mm when exit- pupil E is in a position § which is
30 closer to film plane F. There is a tendency for the exit
‘pupil to more closely approach film plane F when the zoom
~ lens increases magnification and when the size of the lens
 system is minimized.  Conventional fixed _apertures cannot
solve this problem of enlargement of the actual image plane
35 which arises when the e'x'it_-'pupil so closely approaches the
film plane.



35 which arises when the exit pupil so closely approaches the fil m pl ane.
3 The filmand, accordingly, filmplane F, nove wthin a tunnel-Ilike space
défrned by and between a pressure plate 10, which ensures that the film
plane will be flat, and 5 .inner rails 12, which restrict/abut the upper
and“lower edges of filmplate F, as shown 3 n Fig. 2 In.Fig. 2 outer
rails 14 are provided which restrict the position of pressure plate 10,
which plate is pressed against the filmvia spring 10a. As seen and
understood in Fig. The filn 1&nderaccardinghy, hdddmapdanef tF,haavecdgcthind a

filmplane F ahg gLy %Eéet ge%,}h%cqoa}maﬁa %%ﬁ‘e f'p'r@s e plate

pressed agai nst pressure p pressing force-app

ri ght and IefﬂQ%ﬂﬁhéFBeﬁﬁﬁﬂﬁeﬁfthﬂﬁn?ﬂ%nﬁlﬁmsP%%ﬁPIW%&ith@tfbﬁty taned
right and lsef tlrﬁf&esrﬁiﬂ.?.@qyeswﬁ&ciﬁ réé‘@ribltmamtﬁf‘etﬁée L\?{ﬁé’f’naﬂd R

separating from pressure, 8 ate 3iS a S|n1 ar bei t enlaraed)
repr esent at i ofdgRSarP$ nfig mmn%ﬁ;erthS|§ma%n Wy EdG-on2  ASRSEEE |

Fi-g. 3 . an apgtley erdicfd nlﬂgaﬁhaPﬁ.olﬁdédS wﬁiwtfeéeézaﬁ thaV ik i¥ion of

aperture 17'. Film Ia ' IS ho respect to the position, of
aperture def i RERS %@suﬂﬁ R ﬁggqﬁm}%oﬁﬁgﬁ?% |ﬁﬁ§énﬁ%a$§%ﬂﬁ$}

recei ves 100%wrifa téprings ]ﬂfal | gAL \di!enh aaas tﬂmiaai-eﬂeodyshembé th2 ‘camms a
S ereac e veRkTB* M dhe e Y 108! RERTLALES! BR0%:3 hAR ¥ Shke
and whi ch reaoitt isatfiidahed e & f,omwhxch papse thej flllacaxcedbeatpressed
ES?&LE?Q A 3RdinkY HRees 3T WIS 1at MRS Ofady Pedbidlfifdied Mppliea
to -the right and left hand side edges of film plane F is
small, so that only the right and left edges themselves of
15 the film plane are prevented from separatlng from pressure
olate 10. ’ _ ' '
Fig. 3 is a similar'(albeit enlarged) representation
of an image plane in the lateral direction. As shown in
Fig. 3 . an aperture defining'plane 16' is illustrated
20 having an aperture 17'. Film plane F' is also shown with
respect to the oosition of aperture defining plane 16°'.
Assuming that the complete image plane area receives 100% of
the rays of light which pass the lens system of the camera
and reach the film plane F', and that the incomplete image
(] 25 plane area receives only part of the rays of light which
- pass through the lens system'and which reach the film plane
F', when exit pupil ?"is_located'at position A'; and,
further, assuming that rays of light a' define the complete
image plane area and thatlrays of light b' define the
30 incomplete image plane area, the actual image plane size
(i.e., the actual image plane area) can then be defined by
rays of light which correspond to a bisector of light rays
a' and b'. The actual image plane size defined by rays of
light c' can then be larger than the standard, as noted
35 above. This tendency, resulting from the rearward motion of
exit pupil P', i.e., towards film plane F', increases as the
zoom lens increases magnification and as the size of the



i mage plane area and that rays of light b' define the 30 inconplete inage
pl ane *area, the actual inmage plane size (i.e., the actual inmage plane area)
can then be defined by rays of light which correspond to a bisector of

lifght rays a' and b’ The actual inmage pl ane size defined by rays of I|ight
c;’ can then be Iarger than the standard, as noted 35 above. This ja;
tendency, resulting fromthe rearward notion of exit pupil P, i.e.,

towards fil nlé}ismsyétem nSseﬁQﬁﬁ%édle Z Qufivetts oriddr eaﬁagerr&ﬂraﬁé cgiizan
and as the size of the lLens, system-{is mnim nve ti,onal 1 nage

pl ane S|zer%%???&?ﬁi?%e@ﬁ&h%ﬂ%s PedFR BSQ aﬁﬁ?§#1§mé%%§° M¥?QNEBF§m
of enl argenqmomfemi‘ﬁaenhargeme pEatke &ctual ﬁlagerpltan;.obj ect of the

"mge ol dhe si zo BT HCIEET akTart RE (CHbRrdPaRE ShORE LR, ERRERADLS)S

zoon]lens syist eto i provide am aeppanampis for |cantsokl ingl jmagerphahet Bézki | m

b ih e pr i ﬁ%gﬁ?ehgtﬁ?ﬂ%?‘%?g%%f?%?%ﬁiﬁ%ﬁ@‘ g oRoRgeace

of the apertlsrsf aystemi cindahichtaa ap¥iturpuplt Heidpervery dXosedy

pl ane | ocat %ﬂ%g@?%ﬂ@%ypﬂ%lé\ﬂg | ower inner rails will at. least 15
partially project_or extend towards .the inner rails. Ezéthe I ght ang§

| ef.t - harkP peri phehifal RXRJBE oFOt RERHEVEYr EREy aHRONESR eStSuar
the inner raidcordmuseseithe o upreseat tireveritoidren thieed fit«handsand

i o ang, JEe-ARRU S RELURRLLNCoAOYS 7 Hd BRAURLE SHanlhiEy
pl ane towanneﬁﬂnefthe1pp@m¢ure in the aperture defining plane located
between the upper and lower inner rails will at least

15 partlally project or extend towards the inner ralls.;

Oonly the right and left-hand peripheral edges of the
'aperture frame need-to- project towards. the inner rails,
because the solutlon of the problem noted above lies in .
decreaslng the dlstance between the aperture defining plane

20 and the fllm plane,_l e., it will be necessary to displace
the aperture deflnlng plane towards the f£film plane.
Yowever, dlsplacement of the entlrety of the aperture
defining plane towards the inner ralls would decrease the

_ passage area of film between the inner rails and the

25 aperture defining plane, thereby resulting in an increase in
the pOSSlbilltY of damage to the film plane. Accordingly,\vj
it has not been adv1sab1e, nor practicable, to move the
entire aperture deflnlng plane towards the inner rails.
Under such circumstances, only a portion of the aperture.

30 defining plane, i.e., the aperture frame, projects towards

' the inner rails; and such structure aléne is capable of
restrictiné the actual'inage plane size within a
predeternineﬁFStandard or range.

35
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However, displacenent of the entirety of the aperture defining plane
towards the inner rails would decrease the passage area of film between the
ianer rails and the 25 aperture defining plane, thereby resulting in an
increase in the possibility of damage to the filmplane. Accordingly, it
hasi.iyot been advi sable, nor practicable, tgo nove the entire aperture
defining plane towards the inner rails. Under such circunstances, .only a

portion of the apertpeeo2didgf | 8bNOcHt affrederft . {RRNHIVN UkBekbaNgs
projects towards the inner rails; and such structure alone is capabl e of

restricting thepgevided sBgameratavins ai tapparatisedercasiEnndngt endar d or
range. 35 5 According to the present invention there is provided a
canera havi ng asiappafit an fimageefomi fdlmhaddpedf tan beragesbhibnéd
-adapted to be positioned along a plane in the canera, said apparatus
conpri sing an apéengra plane ikfihe camerazpestidr appsratuspeemprisingne
conprising at least first and second oppositely di sposed transverse: :
surfaces whi chanapperiprgnfsameodefhaing; an apertureuppeid apertvrein the
canera to define a fil mguide channel along which_the filmis adapted to

t ransport throuSﬁaﬁﬁec9&254§?nﬂhéFeiﬁaFﬁeng§Faﬂ€§ $REARE oPRRSiEak¥ver se

from each of t hSTHBORERr o SARBYSRRS: ARRAGT JUFH ol 2T (RETAPORE

transport di rechlgns,gad, dLreat o AVEYoLERE LEraRE" LH" éne FOBRELATES ©f

the the present Fon—wil
\~/ define a film guide channel along which the film is

adapted to transport through the camera, wherein the
distance between the transverse surfades of the
aperture frame and the support surface increase§
proceeding from each of the aperture edges in a
direction parallel to the film transport directions
and directed away from the aperture.

Embodiments of the the present invention will now
be described by'way of example, with reference to the
following drawings, whefein: |

- | Fig. 1 is a graph illustrating the disadvantages
| of the prior art:

Fig. 2 is a longitudinal sectional view of a
pressure plate and inner rails in a known camera;

Fig. 3 is an enlarged view of an image plane of
a camera illustrating a disadvantage of the. image
plane Sizelin a known device;

Fig. 4 is a rear view of a die case camera body



be descri bed by way of exanple, with reference to the foll ow ng draw ngs,
wherein:.Fig. 1 is a graph illustrating the disadvantages of the prior art;
Fig. 2 is a longitudinal sectional view of a pressure plate and inner rails «
in a known canera; Fig. 3 is an enlarged view of an inmage plane of a canera
illustrating a disadvantage of the image plane size in a known device; Fixgi
4 is arear view of a die case canera bodyb 6 formed in accordance with
an enbodi nent of._ the invention; Fig. 5 is a sectional view of the die cast
canera body t aformedodn BegordancExwith Engembodfimgntcofsthesdoveotdonsi ew
taken along line XXl I- XXII of. Fig. 4, and Fig.. 7_is an enlarged view of
“the image plane of Eifanet al§| pusechional: Heleiperfit the sile Heastngamgrane

size control device of Fi - - enbodi ment

giﬁ 4-?. .10 . .n an

of the presentPPA¥RBKER ahANGnline; FREsERLtef Fiori gy 4-7 filmis
charged into a patrgpne c er ‘511 and i s wound by a w ndin ool 513 in a
wi ndi ng spool chanb 2951. t Re &F Y#émbggkgﬂléiﬁW£if S Adthg
spool 15 cha 512 are pr,ovided respective pairs of upper and |ower .

out er raiIs_5n2§£ﬁd°%nﬁé9'r3flgn 15, respectively, having

' Fig. 7 is an enlarged view of the image plane of a
camera illustrating the operation of the image plane size
‘control device of Figs. 4-6.

~/



the front elevational shapes which are illustrated in Fig. 4 .

Speacifically, outer rails 514 are adapted toycontact a pressure plate (not
illustrated in Fig. 4) on t he back 20 cover of a canera in order to °
restrict and define the position of outer rails 514. ‘Inner rails 515 are
adapted to abut the upper and | ower edaes of a front face or emul sion
surface of the film The distance between outer rails 514 and inner rails
515, as neasured along the optical .axis 25 direction, is usually about 0.2

mm As a result, a tunnel- |like space or gap is formed between the inner
rails and the pressure plate. The filmis adapted to nove in the
tunnel -1i ke space created between the pressure plate and rails 514 and 515.

Upper and | o®er inner rails 515 define 30 between thema film defining

pl ane 516 which is provided, along its center, with.an aperture 517 which
serves to determ ne the image pl ane size. According to one main feature of
this enbodinent, the right and | eft-hand peri pheral edge portions of the
aperture 35 frame which defines aperture 517 are inciined so as to project
towards inner rails 515. Fig. 7 illustrates an enlarged view of a .
portion of aperture 517. Projections 518 8 are provided al ong right-hand

and | eft-haal edges Th l&ie aperture_ dehbbdidithepleaE %Obr%ﬁﬂ”fnfréﬂﬁon,
550, which defi erturi 517, 3e pr.oj-ections 51 eterm ne
i mage plane si $5bé ﬁ“ﬁﬁeaFP&h Ny kd diser #=Rand §g&§slﬁm 4ﬂgﬁdo$nFﬁea

proj ections (se;mtEu'cme 7c&a15ﬁ8rl S1hsandbls Wouid@Ssy M erirkdindaépdbErs19i bh a
bexqg substant%gugﬁﬂﬁ?qﬂgﬁg %ﬁ#éf %%Fthe i mge plane. Projections 518
re nDotth and T t to film defining plane 516 via

Between patrone chamber 511 and film winding spool

15 chamber 512 are provided respective pairs of upper and lower

outer rails 514 and lnner *az-s 515, respectively, having

the front elevatlonal shanes wnlcn are illustrated in Fig.

4. Specificaily, outer :alls 514 are adapted to contact a

pressure plate (not illustrated in Fig. 4) on the back

20 cover of a camera in order to restrict and define the
position of cuter radils 514. 1Inner rails 515 are adapted to

abut the upper and lower edges of a Iront Zace or emulsion

surface of the f£ilm. The distance between outer rails 514

and inner rails 515, as measured along the optlcal axis

k,) 25 direction, is usually about 0.2 mm. As a result, a tunnel-
like space or gap is £formed between the inner rails and

- the pressure plate. The £iilm is adapted to move in the
tunnel-like space created between the pressure plate and
rails 514 and 515. Upper and lower inner rails 515 define

30 between them a film defining plane 516 which is provided,
along 4its center, with an aperture 517 which serves .tq
determine the image plane size."

According to one main feature of this embodiment, the
right and left-hand peripheral edge portions of the aperture

35 frame which defines aperture 517 are inclined so as to

- project towards inner rails 515. Fig. 7 illustrates an
enlarged v1ew of a por tion of apertu:e 517. Projections 518



10 inclined surfaces 551. The projecting length of projections 518 from
film *defining plane 516 can be determ ned in accordance with the position
and size of the exit pupil when the zooml|ens systemnoves into its

rearnost position. The projecting |engt 8 of proj ectjons 518 towards inner .
rails 515 15 wll now be illustrated by way of a specific exanple. In vl
Fig. 7, the position or positions of the exit pupil when the zoom | ens

system coneg felr f&ﬁae?lt het drd nhga@-wﬁﬁ& thea | gRFeSKALEM & dcﬁ%é@"‘é? the

farthest awa respeCti vel have been assune

represent ed,_m @9fé§é§9) Ba?-rﬁi‘q_ ?ﬂért%s?}’eﬁﬁ'ﬁec??wy55°Thé~'1we¢lE|al
sizes of thQdeyage Qbéfeuﬁéefsmhe esuhdwppi-ojéc&m eslat deteriavie i©né S.
and L are defined by rays,of nd. cL, ecti,v The radll of
the exit upMags ] ﬁﬁiesa&g&%%&@" r@"%nﬂlg Pﬁgpgﬁ%ltv@%f‘d Aides,
The val ue of;iightt (&)Sioahel britladbrid (e eid ) QnS) Hig el dd |spd1i sas

determ ned in accordance wi th the di stance dS or and, bet ween the filmF

and poSiti o@%séblﬁosﬁq dhat there wild Je mo éﬂﬁ*@’t@é# Rhange zinp the

aperture si zgz@p.of ”tHéd%agQ iﬂtdzfé.y t??oﬁé&ﬁiéﬁgeslaohz@l%mlio‘ihl@ and
As one exanpl e, ,whe S

mn _and Ap coptigucusdyy RARNERES |g'1%n€%?'fl "W | fielgén@'a%tﬁ]aﬂ‘ng% éé'af O‘H-%V\B
= 0.44 - iBcl4n@d surTadsyvssl.t hahd i eeting m‘eztdth cbfmmﬁns he

P?{L{"Qﬁd"I adsf Fa3% AP, ol (HERRE? o3 WA N SeRhiren® "
mm the sizaecotdahee wdddh Hhene cantpm tamh siZent [the |dxife BpED wl'mmnd
36.16 M 9 re%%ecféﬁ/se lgystérnrx]exﬁgv¥§| {reo™ lU %%a@mtc@? :J%?.t%. q‘ndarﬂle \
- ' projecting length of pro:ections 518 towards inner rails 515
will now be lllustratea by way of a speczfic example.

In Fig. 7 ., the posltlon or positions of the exit pupzl
when the zoom lens system comes closest to the film, and
when the lens system is moved farthest away from the fllm,
respectively, have been assumed,to be represented by S
20 (closest) and L (farthest), respectively. The actual sizes
of the image plane- when the exit pupil is located at the
cositions. S anéd L are defined by rays of light cS and cL,
respectively. Thé radii of the exit pupll at positions s
and L are rS and *G, respectively. o

' The value of the distance 11 between the prcjections\;J
518 and film F is determined in accordance with the distancs
dS or dL and between the film F and position S or pesitiocn
L, radius rs or rL of the exit pupil, and aperture size Ap,
in order to satisfy the reqﬁirement of the JIS.

30 As one example, when dS = 20.2 mm, dL = 49.25 mm, rS =
0.79 mm, rL = 3.6 mm, and Ap = 35.9 - 36.0 mm, the distance .
11 will be calculated as follow 11 = 0.44 ~ 0.14 mm. In
view of the 1r*egular1ty of the dimensions of the portlons
of die cast camera bodies, lnflnences on the emulsion layers

35 of film, and the irreqularity in lens systems, if Ap = 35. 9
mm and 11 = 0.35 mm; the sizes of the image plane at
positions S and L will be 36.52 mm and 36.16 mnnm,
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val ues -of the JI'S. Wen the val ues nentioned above are selected, e.g., the
5 35 mam film (which usually has a thickness of 0.12 - 0.16 m) which has .
t He r elatively large resilient character®stics discussed above when the
filmhas directly emerged from patrons chanber 511 and is noving into the
rel a+rvely | arger space or gap defined between inner rails 515 and film 10

defining plate fddpbbeigely) avReEd NgiMude WAL birlthir et SeabidaPd

will contact fil é%éj f.0 ni pl ane 516. ©On the other hand, when the

filmclosely aﬁﬁT&féh ;ﬁﬁt 517, the flatness of the filmwll be

i Inc; eascig by outer midrs thel ?ngs lnertﬂwf "I 'xfedalram&!rruﬁel \seledties preasnyr &he

pl at e, a i_nn r ai : | t t

space or gag’dbg;%%/vé[g‘heqr ra‘ﬁyﬁk "bs}-’gﬁ‘&t#d %%&%%%ﬁ&ﬁg’eﬁgﬁf{@m}g

theI film : n a mifiaith'hvh];h;sl I'a?gelz;e]falta’hrqd.;wi flazge fésilient wharactearistics

emul si on ayer&(}[ e _film romcgnta 1.ng | ecti ofs . % ' ti%

ensures that 2 q%“#?ﬁﬁl |asb9‘FF atn&fe tb:fdj ggiﬁ{% ﬁf%&?llﬁs @1%6%1 gr n

a1 el - hand T L Boc oo ot AL S T oAt a oals OL e e
- i ions__W S ilize e

positFon ot nEPER ﬁggﬁ%fdg}ﬁgﬁﬁ%&n fe *‘fgiiiseﬁ?hgéf‘m

under st,00 0 i trayy ctssrenvild accordingdywbehnohe jddty

i nvention, eveg,uwhen;ihe | t [ aﬁpﬁﬁth bl th

i mage pl ane si %g% (r)}:r#gé]t%gf#e‘f?ign%m??%%?- and di ?eéts?%ﬁgﬁéhggﬁgsiogas' on

nai nt ai nabl e withiei rother etiands niwhan sthadfidn closeiyppppaecashes aperture

present | nvent gy Cahde rikhesd 'Sk ekeCHIMA YY1 NBed FACRAMS b Wiitdr

t hesi‘mage pl ané~si'ze " can be varie n accordance Wth the positiona

di spl acement otaiddseflé wug., sy theireengagepeas: wifhsthe pressure, plaksye
plane size)w t Qg MHPdehae® NOFilsmsas.  The f£ilm will pass through the
' narrow space or gap between inner rails 515 and projections
3518, while maintaining the film in a relatively largely flat
position. This will pravent the emulsion layer of the film
rom contacting projections 518 and since this ensures that
20 +he film is in an area adjacent to projections 518 (i.e.,
near the periphery of aperture 517), the image plane size
along the right and left-hand directions will become
stabilized, regardless of the position of the exit pupil of
the lens systemn.

: 25 As should be understood from the foregoing discussion, |
~ in accordance with the present invention, even when the exit
pupil approaches the rearmost position, the image plane size
along the left and right-hand directions should be

maintainable within a predetermined standard.

30 . N -

The apparatus of the present invention can be applied
to any camera having a zoom lens in which the image plane
size can be varied in accordance with the positional
displacement of an exit pupil of the lens in order teo

35 restrict the image plane size within predetermined limits,
and in order to take a properly sized photograph; the
embodiments of the invention need not necessarily be used



and in order to take a properly sized photograph; the enbodi nents of the

i nvention need not necessarily be used 10 with a zoom | ens, however. It
i s obvious to those of ordinary skill in the art that the above enbodinents ,
have been described as specific 5 representative exanples of the present .. -
invention, and that other features and ggrbodi ments within the scope of t hge
cl ai ns mould be within the skill of those of ordinary skill in the art to
which this |nvent|on pertains. UK Patent Application No. 9012776. 2

publ i shed und No UK Pat ent Application No. 9012777.0,
publ i shed r @%2%’3%413%" PEVE" " been divided out of this

appl i cati on antt dsusbvisus appl ittwseonof dosdingsy skilbr ingithe art
di scussed é‘{hé‘thbC%'Ho%@ éﬁbodl%l'?czsmngveaﬁden'\kaes 3:79&7)@%05 %@%bon'

is therefore drawn: application 9012776.
CLAI M5 15 repmha%% n§XaRPapHarch u%h¢ oPTREenE; igme %nd akhakage

on ﬂI{nad%%sértqé&t@@&sﬂaxwdeab@aiﬁeﬂtan@ﬂﬁhimeta@nﬁébpeagi the
apparatus conpyisin r gﬁi&l ni n a ure,. sai ure
frame conpr :H@sa‘t’g?g‘gs tr"gg‘g &%§e<,s lor?pr%sﬁ'tﬁé/) %# agggii
surfaces whirghtips eaxt riao ogwiticlogett ber invent bot | pertaips: t surface inthe
canera to define a fil mguide channel along which the filmis
UK Patent Application No. 9012776.2 published

under No. GB 2235542“ and UK Patent Application No.

9012777 0, publ:.shed under GB 2235543 have been \_/ |

divided out of this application, and thus this |

application describes matter also discussed in

.application No. '9012776<2 and No. 9012777.0.

Attention is therefore drawn to application No.

'9012776.2 and No. 9012777.0



3.
L]

adapted to transport through the can’ a, wherein the distance between the
transverse surfaces of the aperture anme Epgﬂibgﬂguppek%~surface | NnCreases
pt oceedi ng from each of the aperture edges—Tn a direction rall el to t he
filmtransport direction, and directed away m iﬁ

canera according to claim1, wherein said ak&‘/ ‘\m ther corrprl ses
upper and lower rails, each of said tra ecset surfaces further

conprises a fir«s ge section spaced from said support surface, along an

optical axis of jthe gar@imerdynavRhgdeifrppefathst #oge dd¥ithingeenad
flange section |located directly adjacent to said aperture edge, said second

flange section BédrRg 9HcanedmagshgoBaifd laptadaptedi 0 he weeaisiraedi r st
fl ange section a r a|I 3 n to
" 326005°p PLERE 1 khd Ulierlt! Shua apontafATCAnBEEGIRYY

claim 2 wherein eac rf 'S su antT al
sai d support suahaeperture £ramecdefintngdangapertusem QaMeapenteaeh
second fl ange sect ion includes at | east ongrgorti n which is

S substantially frape cemprdsingjat peest firshcan §?€?ﬂdsﬁPH°§}tP%§st one
portion of sai ddi@ﬁ@ﬁ@dse@z‘d?i%dérs@ t %Qﬁ%é&é ang{h €dapE&CoaLrhh

portion to said first flange portion. 5. canera according to alm 4,
wher ei n one por togetberswithsac §4dmf sgpgorsesuréncesiat theheamepastdd first

fllange section BLe3natheTe it {hlag" cRahAeT®aTBh" \AALH S8 ' PLLNNLN TS

inclined with r
adapted to transport through the camera, wherein the

\__/ distance between the transverse surfaces of the
aperture frame and the support surface increases
proceeding from each of the aperture edges in a
direction parallel to the £1lm transport direction,
.and directed away from the aperture.

2. A camera according to claim 1, wherein said
' aperture frame ‘further comprises upper and lower
rails,‘ each of said transverse surfaces further
comprises a first“ f_léhge section spaced from said
support surface, along an optical axis of the camera,
by a prédetermined distance, and a second flange
section located directly adjace'n'_t to said aperture
edge, said second flange section being 1ocated .along
said optical ax.i.s,~ between said first flange section
and said upper and lower rails.

3. A camera according to claim 2 wherein each first
flange sect._idn is substantially parallel to said
support surface.

4. A camera according to claim 3 wherein each second

flange section includes at least one portion which is



to said optical axis. 6. - A camera aqeprdi ngbum lﬂﬂ l“ II laims 2 to 5,
wherei n sai-d second flange section corfi ses amyl ed surface

extendi ng towards said support surface fromsaid first flange section. 7.

A canera according to an
fl ange secti PSRN

said portion

fil mplane. &herein,sadid satodRakt « engnyPReleR O Agid tseCendiherein -

said frame i

one of claims 2 to 6 whergein each of said second

¥ pparabheldi r &6t | padd aSMPPORS d SyRFaGR e edge, wed

conprising neans for limting the size of an_inage on said

| ud t | east two.additional .nmenbe d f
support sur { RRECLRDAF Shtach bYl 3,pRgled geepnd £1Ange fochien

fl ange sectiqns._9 C ya accordi. to any one of clains . 2 to
wherein eachotoq %%if% %&%ﬁﬁ?%%ep%gtﬁ?’bhs i ncludes a projection defining

opposi te edg
wher ei n each
surf ace.

i ncludes a s

%, o paldhahel wborting AATEIGIACCR! Ol ittt A

of said projections i s rnclin h résp 0 sa

Fomesnr 37 Sofa 9RC0RE E2afbl) Spleithtid RARchal ¢

support surf agfid 1firdt CAIBRGe a_ﬁéé’éﬂbﬂgbgo aRBXhare poirtdlon B &d

wherein said second flange section is su

stantially narrower than

id
econd
81

91
support
ction
to said
11,
sai d

first flange siesdndnEldige decbiBGhawRLeRr dsndncained it irddpedt ecedi ng
clainms, wherein said aperture is substantially rectangular.

to said optical axis.

6. A camera according to any oné 6f'ciaims'2 to 5,

_whereih said second_flange section comprises at least

one angled surface extending towards said support
surface fromisaid first flange section.

7. _ A camera according to any one of claims 2 to 6

wherein each of said second flange sections includes .

a poftion_diréctly adjacent'said apeftufe edge, said
portion comprising'means$for limiting the size of an

image on said film plane.

8. A camera according to any'bne of claims 2 to 7,

‘wherein said frame includes at least two additional

memberé spacéd froﬁ'éaid_support'éurface; al¢ng éaid
optical axis; bétweqn said first and sgcbhd flange
sections.

Q. ‘A camera aécording~to any one of claims 2 to 8,
whérein.éach of said second flange sections includes
a projection defining.opposite edgeéﬁof said épettﬁre.
iO. A éameré adcdfding £o élaim 9, whefein”eéch of
said projedtions is inclined with respect to said

support surface.

¥
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14. A canera according to claim1, wh I n said

positioned at a predeterm ned angle w respect jmﬂgmﬁ““mﬂi“mi s of. said
‘canera, said aperture frane further conpri ses up Ll omers sur f aces:

adj acent said film and. each of said transverse surfaces conprises a
first section shhcedAf amexd dasoppdingsutdaceldim a9pr edbeéreimnazhah st ance,
and a second section |ocated adj acent said aperture edges, said second
section bei ng |poejectianhdinckudes Gosubsitaatiallyefhatnsynface iwhsichsecti on
and sai d upper and | ower surfaces. 15. A canera according to claim 14,
wherei n sai d prigicgenerably -paFaliehpkeseaid suppertngneface. A canera
according to claim 14, wherein at |east one of said sections is inclined

with respect toldai dAsCRHMRFT ACFIERENG 150 30X HRS aP%c,%’cﬁjd??ngz t%° i m 14,

wher ei n each of said. seconq secti ncl udes a st one porti| which is
inclined with r"é%?)’é%’tntﬁ %g rfiqflﬁ? afgct °n1 S|_suods antjé‘oli A
canera according to cl a %\A\}:ﬁg ﬁ-{ gt Jceast one f sai d sections
includes at le fﬂ'éef) <’iua)n ’F% 1"1 ?ﬁ’n%ds%yf l?éspect to said film

Second secti onet31 neh (§l87E SsRER on“'ai‘%éc??@a@%% T U ST Yy
gﬁges’ sald ROT4iMES CQRBELIhNY JHBRS 4f4rthfdt! Eﬂlt_%éét?&:&faﬁyi rage
rectangular.
. 14. A camera according to claim 1, wheiéin said
~ aperture frame ;s positioned.at a.predetermined angle
with respect to an optical axis of said camera, said
.aperture_ frame further comprises upper and 19wef
. surféces adjacent said film, and each of végid
tranéverse surfaces comprises a first section spaced
from said support surface by é:predetermined distance,
and a second section located adjacent said aperture
edges, said second section being-located,.along said
optical axis, between said first section and said
[ upper and lower surfaces.
15. A camera according to claim 14, wherein said
predetermined angle comprises a right—angle.
16. A éamera according to claim 14, whg:éin at least
one of said sections is inclined with respect to said
support surface. | N
17.. A camera according to claim 14, wherein each of
said second sectioné includés at least one portion

which is inclined with respect to said support

surface.



said film 20. A canera according ,to claim-1 wherein the aperture

frame has | ongitudinal surfaces faci he sup “ “"ﬂnf o
|l ongitudinally extending in parall to the fl 5 il ection, and
have | ongitudinally extending upper and |ower inner.rails for determning .

for the positioning of the film_21. A cgnera_gccording to.claim?20 whereig
in the apertdfe ﬁm#&m@é%ﬁ%ﬂ%&%g%eﬁ & dedFtext endi ﬁ'g‘ |

fromthe aperture gdge, .protruding out.-with respect to a fra mai n pl ane
and nerging ﬂﬂﬁr?ﬁegPFgm§%ﬁ§ﬁ? a.%°b¥g§§ ?Io&??ﬁ%t?ﬁﬁ.p§£%i’%anera_
accordi ng to _gl.:ahm 2. 2L D4t egk, . | QI ag i
substanti al | f/'%fiI@z?t %%ﬁ?g*?%l t;}F"(tj-'i:lt %Jeé %agr#e%r]%é% a%ggﬁz%spgﬁ%gner a
according to¥aee of the preceding clains in conbination with said film

19, A.cémera according to:éiaim 14, wherein each of

said second sections includes a portion directly
adjacent"to said apefture' edges, said portions
comprising means for limiting the size of an'imége on

said film.

20. A':cameré écéording to claim 1 wherein the i.)
apertuig fraﬁe has lonéitudinal surfaces facing the
sﬁpport su;facé 'éhd longitﬁﬁipally extending in
parallel to the film transport diréction, and have
'1ongi£udina11y extenaing upper and lower inner rails
for determining for the positioning of the £ilm.

21. A éaméra aééording to claim 20 whereih in the
aperture frame 'tiénsverSe surfaces having a peak
section extending fromhthe aperture édge; protruding
out with respéct to a frame ﬁaih plahe.and merging
into the frame main plane via a slope section. |

22. .A cémera éccording to cléim'21_wherein the peak
section has a surface being substantially flat and
' parallel to the frame main plane.

23. A camera accoiding to any one of the preceding

claims in combination with said film.

]
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