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COMPLETE SPECIFICATION |
position any exposure-controlling member, * -

" We, EastMaN Kopak CoMpaNy, a Com-
pany organised under the Laws of the
State of New Jersey, United States “of
America of 343 State Street, Rochester,
New York 14650, United States of America
(Assignees of HUBERT NERWIN) do here-
by declare the invention for which we pray
that a patent may be granted to us. and
the method by which it is to be performed,
to be particularly described in ‘and by the

* following statement:—

" This invention relates to devices for con-
trolling exposure in ‘photographic cameras
and, more particularly, to a simple, ope-
piece _exposure-controlling structure. -

It is an object of this invention to pro-
vide a simple, economical one-piece struc-
ture for controlling exposure in cameras.

According to the present invention, there
is provided a unitary exposure controlling

- device, for use in apparatus having an axis

along which exposing light is received and
having a movable element positionable in
accordance with scene luminance, including
an exposure-regulating portion, a mount-
ing portion and a drive portion, the moun-
ting portion being attachable to the appara-
tus to; mount the unitary device therein

‘and to-support the exposure-regulating por-
tion for movement to any one of a plura-
lity of positions for controlling the amount
‘of light.passing along the axis,
‘portion being arranged to be coupled

with
the movable element for positioning the ex-
posure-regulating portion in :accordance
with the position of the element, and the

‘'unitary device further including a resi-

liently -flexible portion interposed between
the mounting and drive portions to permit

‘relative ‘miovement therebetween.

Although the subject invention ‘is des-
cribed. with particularity in terms of a
structure -including diaphragm-

forming vane portions, the novel one-piece

structure disclosed herein- may be used to

' (Price 45. 6d)

the drive -

e.g. diaphragm rings, shutter speed controls,
etc. - ’ ST

" The invention will be described further,
by way of examples, with' reference to the
accompanying drawings, in which:—

‘Fig." 1 illustrates one embodiment of a
one-piece exposure-controlling device ac-
cording to the present invention, as it might
appear when initially formed and prior to
actual assembly into a camera; .

se by the nenber

» 14, S edC e drive portion 66

N 360issportion 56 forns a part of its res- v

et C Upglicution anadbin United) 8tates vl Avianivg 048830 51 (Nprlep s 98
0

R i

H%}Ig tsgerc%icﬂzgx&nnééw

57 are
_ ~6Z27cooperate in overlapping
iPGBishdddeplein O 19 1oy, t he edges- of the
ignidodyl ate 29 66 to provide two

; .
g sttt eacor

strated’in Fig.

50

55

. Figs. 2 and 3 show the device illustrated '

in Fig. 1 as it might appear when operative-
ly assembled into a camera, Fig. 2 show-
ing aperture-forming vanes in an open posi-

tion, and Fig. 3 illustrating the vanes in a ©~

partially closed position;

Figs. 4, 5 and 6 illustrate a second em-
bodiment . of the one-piece exposure-con-
trolling device of the present invention,

60

65

Fig. 4 showing the device as initially for- : .

med, while Figs. 5 -and 6 illustrate this em-
bodiment ' of -the device as mounted
operationally in a camera in, respectively
an open and a partially closed position;

70

Figs. 7, 8 and 9 are similar illustrations

of a third embodiment of the one-piece
device of the present invention;

Figs. 10, 11 and 12 are similar drawings

of a fourth embodiment of. the device of

the present invention;
‘Figs. 13, 14 and 15
a fifth embodiment of the one-piece device

of the present invention; and

Figs. 16, 17 and 18 are similar views of
a sixth embodiment wherein two variable
apertures are simultancously formed by
the one-piece device of the present inven-
tion.

- In the drawings, reference numerals with
like suffixes refer to similar .parts. .

7

are similar views of

5

Referring now to. Fig. 1, a generally in-

verted bell-shaped one-piece exposure-con-

trolling device is shown as it might appear
‘immediately “following fabrication. and-
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Particularly polymeric matenals formed

of long-chain linear molecules having sub-
stantially no side chains or cross-linkin

- between them are. preferred. Such materials
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are well known: and- include synthetic cry-
stalline polymeric ‘materials such as poly-
amides, polycarbonates, polyesters, and
polyolefins. In selecting materials for de-
vices which ‘are to be used ‘in cameras
wherein the exposure regulating member -is
in close proximity to the film, the material
from which such member is formed should
also be substantially photographxcally inert.
Further, in some instances it may be. desir-'
able that such material be substantially
free of susceptibility to fungus growth, and
it should retain its desired properties with-
in- temperature - limits encountered in- nor-
mal photographic usage, ie., in the appro-
ximate range from -—20°F.: "to 180°F. The
material should. be readily formable by
cuiting, stamping, moulding etc.- into- the
desired configuration at minimum- expense.
The - preferred material is polypropylene

since it combines the  properties of good

memory (required for spring-like bias) -as
well as -extremely high resistance to- ﬂexmg
fatigue.

Referring now to Flgs 2 and 3, the one-
piece device illustrated in Fig.-1 is shown
attached by means' of a screw 14" to a

-camera mounting plate 29 which is pro-

vided with a lens 10 aligned with a picture-

‘taking axis of the camera. The camera also

includes a sensing member 19 which is
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of camera operation, the’ sensmg member :
19-is moved upwardly. in response to in-
creased scene luminance, it catries the’ dnve '
portion: 16 upwardly, - and this motion is -
translated to the vane portions 11 by means
of . the flexible interconnectifiy portions 18
causing the vane portions 11 to move into
a more - overlapped relatlonshlp as shown

n.Fig. 3. : .

In between settmgs of the sensmg mem- . -
ber 19, the resiliently flexible - portions’ 15 105
act as-springs to bias the vane portions 11
back to. the- fully open: limiting position
illustrated in Fig. 2, and’ also to return .the
drive. portion 16 to its  initial ﬂlmltmg
positions: by means of  the. interconnecting 110
action of the flexible portions 18. The bias- -
ing action of the resilient portions.’15 is
sufficiently fast to permit usc..of.the one-
.pxece vane structure in. cmematographlc_
cameras as well as in still cameras.:Namely,
-this biasing action is fast enough”‘”tﬂ return
the structure to its initial position-shown in
F1g. 2 following each frame of: exposure
in~ a- cinematographic _camera,....the. vane
structure : being reset in accordance “‘with
the lighting conditions prior tothe éxposure
of the:next succeeding frames:. . . -~ - .

- As was_stated above, . aﬁhougb,/l;lie n-.
ventlon herein .is not necessar '
any particular  material, the
.operation .of - the device "o
periods requires the use of a matenal which
combines the essential propertles of : good

s

120

125

‘memory (required for. spring-like -bias) as

well as extremely high res1stance to ﬂexmg 130
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exéeed)the ehastid liveiabf thi
ming the narrowed portions 11 thus ‘as-
suring that portions 11 will maintain their
resilient property .and provide. the desired
bias referred to above. As to the narrowed,
“necked-down™ portions 18, the movement

- of drive portions- 16 relative to vane

portions. :111 . may be such as to
exceed the elastic limit of the -mater-
ial forming portions 18. However, one of
the properties of the materials having long-
chain, linear molecules referred to: above is
the ability to ‘be: subjected to just such re-
peated. excessive flexture over extremely
long periods without evidence of fatigue
and, specifically, without rupture or severe
weakness in the region of maximum
flexure. -As stated earlier, the synthetic
polymeric ‘materials have the various pro-
perties required for satisfactory operation

of the one-piece devices disclosed herein,

and, in tests.of the invention herein, poly-
propylene has been found to'be a preferred
material. '
- It should be understood that the remarks
which have -just been made concerning
selection of materials apply equally to the
other embodiments of the invention which
will- now be discussed in detail

Fig. 4 illustrates: a generally invented
pear-shaped "one-piece exposure-controlling

_structure according to a -second embodi-

ment of the invention herein.. Vane por-
tions 21, with respective .aperture-forming
notches 22,-are formed in: respective legs
of the device and are inter-connected with
a mounting portion 23 by means of resi-
liently flexible portions 25 which provide
a spring force to bias the vane portions 21
towards the position illustrated in Fig. 4.
A pair -of :drive portions 26 are each for-

hwardlﬁltle Mp%@‘f th¢ hlteresicente
cplaqtf, onswe_ e
resultm in increa of the’ vane
J1Masl i Rhsathted th Fig. § 1sI ng e

atevial fost | CWhen used in either a cinematographic

camera or a still camera, prior to the ex-
posure of the next succeeding frame, the
sensing mémber 19 and the vane portions
21 are returned by the biasing force of the
resiliently flexible portions 25 to the posn-
tions as shown in Fig. 5.

. It should be noted it has been. found that
the device of the second embodiment pro-
vides a substantially linear relationship be-

tween the distance through which the pin -

19 and the drive portion 26 move and the

21,

Fxgs 7-9 and 10-12 1Ilustrate one-piece
exposure-controlling devices according to
third and fourth embodiments of the pre-
sent invention. In these multivane struc-
tures, each of the aperture-forming vane
members 31 and 41, respectively, is integral
with a vane mounting portion 33 and 43,
respectively, each of the vane portions. be-
ing individually mounted fo the camera
for movement. about pins 34, 44" received

_through respective holes 34, 44 as can be

seen in Figs. 8 and 9, and Figs. 10 and 11.
In each of these embodiments, a single
drive portion 36 and 46, respectively, re-
ceives a sensing member 19 and .drives the
,multl-vane structure to form an -aperture
of size varying as a function of the position
of the sensing member 19, and the operative
interconnections between the respective
.drive portions 36 and 46:and their corres-
pondmg vane portions are provided by res-
pectlve resiliently flexible portions 38 and

F1gs 13:15 111ustrate an approximately
U-shaped one-piece exposure-controlling
device in accordance with' the fifth em-
-bodiment of the present invention. In this

size of the aperture formed by the vanes _

n
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5. A device according to claim

l-astire—material s a
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an inverted pear ' a8l Respddfive slots OdragHd tive tnB@fthg screws 64, and
drive portion Cormrars @mvﬂ o recemb ‘alsepsing mem- the notches 62 cooperate in overlappmg
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is made is.essermgndiet y9 fig @elt’é)ﬁmwslmmmgeﬁb?r m@nw{gakmr knﬁgbe dryl thepgvent the- one:
i nt er connecti on light”) position, and the vane portions 51 piece device were being used in a “mill”

are biased by the resilient poruons 55 to type exposure control system). Stops 69 are

20 provide a maximum -aperture for the provided to arrest movement of the one- 85
camera lens 10. Prior to each exposure, the piece:structure ' in  the - respective - 11m1t1ng
sensing member. 19 is moved upwardly' to positions at which maximum -and minimum
a posmon indicative of the output of the apertures are formed.
camera’s photoresponsive system, thereby . As with the other embodlments des-

25 dnvmg the vanes 51 into' greater overlap- cribed above, the resiliently flexible - por- 90
ping relationship and reducing the- aperture tions 68 provide the necessary linkage uni-
masking the lens 10. Similar: to the. first fying the. operatlon of the mounting, vane,
and second - embodiments described above, - and drive .portions of this one-p1ece €xpo-
following the exposure of each: successive sure controllmg devnce

30 frame, the sensing member 19 is returned : HES
to its initial limiting position and.the vanes WHAT WE CLAIM IS:— ' 5
51 are b1ased to their fully open position 1. A unitary exposure controllmg devwe -
by the spring action” of " the connectmg for use in apparatus having an -axis along

. portions' 55, as illustrated in Fig, ‘14. which exposing: light is' received and having

“35 - Figs. 16- 18 illustrate a one-piece expo- 4, movable element positionable in accor- <% |
sure-controlling ‘device in accordance with dance. with scene luminance, including an 100
the sixth embodiment of the present inven: exposure-regulating portion, a mounting .
tion. This one-piece device is designed to portion and a drive portion; the mounting

_ provide two variable apertures which may portion being attachable to the apparatus

'40 be simultaneously controlled- by a single to mount the unitary device therein . and :3
movable member, and it has particular ap- to support the exposure-regulating portion 105
plication to stereo cameras or to cameras for movement to any one of a plurality of
having automatic exposure control systeéms -posmons for controlling the amount of light
of the “null” type wlnch are well - known passing. along tbe axis, the drive portion

45 in the art. . - being: arranged to be- coupled - with- the %

Accordmg to this s1xth embodlment the movable element for posmonmg the ex- 110
device is initially formed in a:-basic “S” posute-tegulating - portion - in --accerdance '
shape as illustrated in-Fig. 16. Vane mem- with the posmon of the element,. and the
bers 61, with their notches 62; are intégral unitary - device ' further 1ncludmg a

50 with respective mounting portions 63 and resiliently flexible -portion -interposed be-:: -
are formed at the outer ends of the “S”. tween the mounting and drive pottions to 115.
Drive portion 66 is formed in the. ceritral -permit  relative movement therebetween. -
section of the *S” and is attached to the =~ 2. A device according to-claim 1 where-
vane and ‘mounting portions by ‘means of in- the: exposure-regulating- pertion - com-

- 55 resiliently flexible portions 68. S ‘prises a vane member positionable in align- -

* When operatively connected. to a camera, ment with- the picture-taking- a%is and 120
as' shown in‘Figs: 17 and 18, the mounting movable to form a vanable aperture for
portions 63 of the- one-piece. ‘device -are at- the film-exposing light. ‘

‘tached to a mounting plate 29 by means .. 3. A device accordmg to clalm 1 orf 2,

160 of screws 64’ and the:drive. portlon 66-is wherein the res1hently flexible - -portion &
keyed to a movable member 19° which is’ biases the drive portion and the exposure- 125
"rotated  to an’ angular position which regulating- portlon towards predetermmed
“varies with the light intensity of -the scene limiting positions.” "

~ being photographed. ‘As similarly noted - 4. A device as olalmed in cla1m 1, 2 or

- '65 above in relation to sensing mémber 19, 3 : formed' from a lmear thermoplastlc £3
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iepts gigscribed above,
fo lov%%flg tile ex%%sure ﬁog,ﬁfach successive
frame, the sensing member 19 is returned
to its initial limiting position and the vanes
51 are biased to their fully open position
by the spring action of the connecting
portions 55, as illustrated in Fig. 14.

Figs. 16-18 illustrate a one-piece expo-
sure-controlling device in accordance with
the sixth embodiment of the present inven-
tion. This one-piece device is designed to
g;ovxde two variable apertures which may

simultaneously controlled by a single
movable member, and it has particular ap-
plication to stereo cameras or to cameras
having automatic exposure control systems
of the “null” type which are well known
in the art.

According to this sixth embodiment, the
device is initially formed in a basic “S”
shape as illustrated in Fig. 16. Vane mem-
bers 61, with their notches 62, are integral
with respective mounting portions 63 and
are formed at the outer ends of the “S”.

.. Drive portion 66 is formed in the ceritral

55

65

‘rotated to an angular
“varies with the light intensity of the scene

section of the “S™ and is attached to the
vane and mounting portions by means of
resiliently flexible portions 68.

" When operatively connected to a camera,
as shown in Figs. 17 and 18, the mounting
pottions 63 of the one-piece device are at-

. tached to a mounting plate 29 by means
60

of screws 64 and the drive portion 66 is
keyed to a movable member 19’ which is
position  which

being photographed. As similarly noted
above in relation to sensing member 19,

and drive portions of this one-piece expo-
sure controlling device.

WHAT WE CLAIM IS:—

1. A unitary exposure controlling device
for use in apparatus having an axis along
which exposing light is received and having
a movable element positionable in accor-
dance with scene Iuminance, including an
exposure-regulating portion, a mountmg
portion and a drive portion, the mounting
portion being attachable to the apparatus

to mount the unitary device therein and : >

to support the exposure-regulating portion
for movement to any one of a plurality of
positions for controlling the amount of light
g:ssmg along the axis, the drive portion

95

inSod

-

100

105

ing arranged to be- coupled with the "

movable element for positioning the ex-
posure-regulating portion in accordance
with the position of the element, and the
unitary device further including a

resiliently flexible portion interposed be- =

tween the mounting and drive portions to

permit relative movement therebetween.
2. A device according to claim 1 where-

in the exposure-regulating portion com-

110

115

prises a vane member positionable in align- -~

ment with the picture-taking axis and
movable to form a variable aperture for
the film-exposing light.

3. A device according to claim 1 or 2,
wherein the
biases the drive portion and the exposure-
regulating portion towards predetermmed
limiting positions.

4. A device as claimed in claim 1, 2 or

120

resiliently flexible portion--

125

3 formed from a linear thermoplastic %3




13. A device according to claim 11l 40 wherein the light-regul ating aperture
Is ar- 19. A device according to claim1l ar- ranged to decrease as
the drive portion is ranged for use in an apparatus having at 100 noved

away fTom e TouTTt T 1Ty poT t 1 O1T. FEasT  TWO——axes daf Oy~ w cir T ght—Ts—
trans- mtted, wherein the

exposure regullati ng 14. A device according to claim 11 portion
compri.ses at |east two vanes each %E{ 'kn the light-regulating apefture
is-:ar-_ H"’ '. ar+anged—to—be—suppotted—n anged- - se as
the drive pefatdian is . the.apparatus: by _Ebeiilﬂigm%év\iﬂe BReMEH; wihéh hP3arive 5910Ved
t owar dg_t he-mpunting pottian. . . portimsmbesr aroveabeal im0 -avedhppimy ity of
posi tions '-f-?riﬁégierﬂeq FP‘PT Ssﬁéclﬂmm,éﬂ etesf relationships - A - device according to
claim 11 _ 1? e&. beé‘lgst ‘Hﬂ %? Bﬁdnaé% s_”gSp-efﬂt._l 'Kede%&cbrdin Wﬁfyedf @lalnﬂer € are
t\/\lj) aperture-formng and each nounting 106t 1406h H &%)Ias lis” formedV@RNES

di sposed on  ttheAl degise acording eénelaial § yherguansinwited beli-shape Sjre oloimtiag \tane60
110 50 U-ship8 RODASE fupdypropienanher ei n éﬁ%&gﬁl ) ?%%MO dhingstogmadpr i sed of
two opposi t el di Svice 2Qoralbe8\akiE 426 GR" Gnlhd SpertumtitOhmicy Waes beill SE0 MEMber s
eaCh integr &l whwdih tRe matrial Rl Vired- Sodplyddimsed batweenMiles @idimfilge
pective oneobplagtisgervane, each drive neniséd drivepetonsre forned;: respe@tively,

at:the free o Bej0g. {QLARd

S-shaped St gdint Wherein the materfdl of whic 11 to 14 wherein the device is formedLln032, 868
. device is made is substantially photo- -an inverted - pear-shape, and wherein the :
i graphically inert. : drive portion comprises a pair of drive

' members formed at one end of the device, 70
9. A device according to any preceding the mounting portion being arranged at
15 claim- whetein: the - material ‘of which ' the . the other end' of the device, each drive
. device is miadé is essentially free of sus- ~miember being arranged for interconnection
. ceptibility to fungus. " "with the movable element, the aperture-
) : forming vane portions being oppositely 75
: 10. A device according to any preced- disposed along the two sides of the device
ing claim wherein the material of which intermediate each drive member and the
. 20 the device is made retains its flexibility, mounting portion.
semi-rigidity, and high resistance to fatigue
failure on flexing within temperature limits 18. A device according to claim 11
from —20°F. to 180°F. wherein there are a plurality of the mount- 80
_ ing portions and a single one of the drive
, 11. A device as claimed in any preced- portions, each mounting portion being con-
25 ing claim wherein there are a plurality of tiguous to a respective one of the vane
exposure regulating portions each compris- members and being attached to the camera
. ing an aperture-forming vane positioned to mount the device therein and to support 85
. to regulate light passing along said axis. the vane members in alignment with the
. : ' picture-taking axis to provide a variable
12. A device as claimed in claim 11 aperture for said film-exposing light, ‘the
30 further including a plurality of the drive portion being arranged to be coupled
resiliently flexible portions for biasing the with the movable element for movement 90
vanes toward a predetermined limiting responsive thereto, and the device further
position, the vanes being driven against the including a plurality of the resiliently
bias to any one of a plurality of positions flexible portions interposed between the
. 35 in response to the movement of the drive drive portion and the mounting portions to
portion whereby the light regulating aper- permit relative movement therebetween for 95
ture formed by the vanes varies as a func- controlling the size of the aperture formed
. tion of scene luminance. by the vanes as a function of the move-
_, ~ ment of the drive portion. '
: 13. A device according to claim 11 :
: 40 wherein the light-regulating aperture is ar- 19. A device according to claim 11 ar-
ranged to decrease as the drive portion i ranged for use in an apparatus having at 100
moved away from the mounting portion. least two -axes along which light is trans-
. : . mitted, wherein the exposure regulating
; 14. A device according to claim 11 portion comprises at least two vanes each
wherein the light-regulating aperture is ar- of which is arranged to be supported in
' 45 ranged to decrease as the drive portion is the apparatus by a respective mounting 105
moved towards the mounting portion. portion for movement to a plurality of
- ) . positions for controlling the amount of
15. A’ device according to claim 11 J]ight passing along each respective axis,
wherein there are two aperture-forming and each mounting portion being conti-
vanes disposed on the legs of a generally guous with its respective vane. 110
50 U-shaped structure, and wherein the drive . '
portion is comprised of two oppositely dis- 20. A device according to claim 19 of
posed members each integral with a res- generally S-shaped form and wherein the
Vones pective one of the »ane, each drive member vanes are formed, respectively, at the free

being formed with a slot therein for re-

it
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21. A unitary exposure regulating de- regulate the exposure of a

phot osensi tive vi ce substantially as herei nbefore described material
within the canera in accordance with reference to and as illustrated in
Fi —Hh—secene—tumratices 20 —t+—to 3ot JI:l‘gb 4 tO
6or_Figs. 7to 9 or 5 Figs. 1_0to-12 or Figs. 13 to 15 or Figs. 16 tot
18 of the acconpanying draw ngs. 22. A phot ographic or BN
ci nemat ogr aphi c camer a corrprl Si n_ . EH cture takl ng I ens on L E. T =«
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portion coy &3 - 4 106 iber whereby, in-use, to
Sheerness tlgffh gco n?:ﬁ% tationery Ofice, by Smiths Printers .
and Dupl i cators - N ub |shed -at-:the Patent . O‘f1ce 25 Sout harrpton
C i
E;;l glenggt :_q%gg%oglﬁgﬁf?a p1c(lfrumr'g‘g€:£]a lens on COF}. eg T BRANCH BSc FRIQ -{
' 18 an exposure axis, a movable element posi- o Patent Agent _ -

~ ‘tionable - in " response - to :scene luminance ::ii i
- and a unitary exposute: regulating - device
as claimed in any preoedlng claim mounted . : E _ i
by its mounting portion within the camera . .un s cocn Tl e 0
15 and having ‘its drive -portion coupled with . O L oo
the movable member whereby, m use, _to
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