hragm and shutter mechanismfor a camera. It is desirable in nodern,

ras to be able to choose from anong a number . 'of. aperture-shutter speed
conbi nations. One of the sinpler forns of exposure control in a stil
canera that provides a choice of aperture-shutter speed conbinations.is
disglosed in U S. Patent No. 4,160,828 In that canera, a di aphragm
assenbly includes two bl ades, each of which has a different dianeter 3
opening. The larger opening is fixed in the light path of the canmera |ens
to control the amount of light that can pass through such I ens. The bl ade
with the smaller opening is manually slidable to | ocate that opening behind

the | arger diameter opepin whi ch.staops_down_the |lens aperture fromf5.6
to f9. A shutter asseaniéEHBﬂﬁﬂLéﬂEﬁé%@ﬂEEﬂiﬂﬁggﬂéﬂlgﬂen|ng bl ade and a
closing bl ade, each of which has a simlar size opening. The cI05|ng bl ade
is normal ly |ocated ingan en o ponbl LN | h S openi ng
is aligned with the Ilaﬁ? ?ﬁeB }ngegiﬁgpa%F@ﬁé sc%ﬁv@r openi ng
bl ade is nornandyshntaerdmenhanismsédroa clameiniang position, blocking t he

l'ight path of the lens_ Upon . actuation of a shutter release, the opening
bl ade is spring-urged s 48 éséﬁfﬂ&ﬁ%|ﬂﬂ1mQQ9anﬁﬁﬂeQﬂﬁx§9rkﬁ 4hl¢|ght

e on oot |5 SHeRaE FuBe- e ecrumbers o4 ikt lceucepe g ot 10
p)c/)5| tion, cau§B§eflhE°ng§Fﬁg°BFade%P5 %?ﬁ%t‘tﬁ@' TlS 1Q+e period
-2- related texpbsukevebnttolicdneal sglill et tma:a provides a
choice of aperture-shutter speed combinations is
~disclosed in U.S. Patent No. 4,160,588. 1In that
camera, a diaphragm assembly includes two blades,
each of which has a different diameter opening. The
larger opening is fixed in the iight path of the
camera lens to control the amount of light that can
pass through such lens. The blade with the smaller
opening is manually slidable to locate that opening
behind the larger diameter opening, which stops down
the lens aperture from £5.6 to £f9. A shutter
assembly in the camera includes an opening blade and
a closing blade, each of which has a gimilar size
opening. The closing blade is normally located in an
open or nonblocking position in which its opening is
aligned with the light path of the camera lens.
Conversely, the opening blade is normally located in
a closed or blocking position, blocking the light
path of the lens. Upon actuation of a shutter
release, the opening blade is spring-urged to an open
position, no longer blocking the light path and
initiating an exposure interval. A timing circuit,
energized in synchronization with movement of the
opening blade from the closed position, causes the
closing blade to be unlatched after a time period

@DI APHRAGIVI AND SHUTTER MECHANI SM The present invention rel at 6%0%3203 :




cl osed position, blocking the Iight path of the Iens and termnating the
%xposure i nterval . AIthough providing several aperture-shutter speed
conbi nati ons, an exposuré control sucbh as t+@~one dlsclosed |n U S. Patent

No. 4,160, 588 '”‘i'e%‘i:%éwr&{f 18R Bedeediany
.assenblles whi ch, ow a o their co IeX|t$/Q#inc e ses t e reI

manuf act uri ng coPhado taor afche h@&ﬂﬁtter
aSseably in thi Sﬂsynq::qfn Etcmwtdr&sed hoPel oy wwaem§ the end of
0

possi bl y. caustng 1 Lo?oq‘ifeﬁge” A kAR s vthe “oFpERuTE) bl i

Fhe {eséltgngtigﬁgmevﬁaiJwﬂ|f|ed Eype .of shutter assenbly thﬁt usesyonly a
n ] t

cause. any camera shake duribehadEh SEpv il k4L FBEtIETalgERrY) o

Pat ent No. 4, 023,smd anmbiamtjama).nm emmtmntmbmhtm chetter

bl ade is spring- gn@ed (Nﬁéibﬂfﬂ ?f165e§8@o§ﬁélgaesthrough
an open position, to a flgﬁ' Iose p03|t|on !RA 1 camer a

shake caused by @eParnake rﬂhﬂﬁﬁeﬁiﬁﬁﬁﬁmhxﬂe%i its
travel occurs af Wi e i Wb uu&ﬁr\&-pléxi@ymmé@dastbwmer W th
thi's type of shutt senbl a secpnd or covgrin blade is included to
prevent |ight frJﬁ &QﬁQﬁqu{hﬁa?gﬂﬁe%f PR RXRRBVECof. t he
shut ter bl ade tochhtudtilaubuédu!niruiﬁhlthn shutter cagsemblyhint this
e L e s g T
end of its spting-urged travel to the open position
rebounds off a stop member, possibly causing camera
shake during the exposure interval. which may blur
the resulting image. .
A simplified type of shutter assembly that
uses only a single blade to uncover and cover the
lens aperture, and which does not cause any camera
shake during the exposure'interval. is disclosed in
U.S. Patent No. 4,023,192, Upon actuation of the
shutter release, the shutter blade is spring-urged
continuously from an initial closed position, through
an open position, to a final closed position. In
‘this example, any camera shake caused by the shutter
blade striking a stop member at the end of its travel
. .occurs after the exposure interval is terminated.
' Y, X However, with this type of shutter assembly, a second
. . or covering blade is included to prevent light from
| exposing film in the-camérafddting recocking of the
shutter blade to the init{al closed position.
Moreoevet, the shutter assembly is limited to a
single shutter speed. o
Another type of shutter assembly that uses
only a single blade, but which provides several

. H . \
photocel | in the-timng circuit The unlatched blade is spring-urged to a @



sgenbly conmmonly enpl oys a single pivoted bl ade having a circular opening. 6
on actuation of the shutter release, the shutter blade 5 is struck by a °
i-gh- speed i npact nmenber and noves froma normally closed position to an
open position. The tine during whick.the shutter blade-remains in the open
- position is varied by changing the location of an adjustable rebound stop. *
At the end of its 10 travel in the open position, the shutter blade - -

rebounds of ft t ers gAeh ¢ At G rfiesk t1al hehwtoeed posi tion.e’
Such rebou‘napﬁgieﬁo&@\%rsgn&; c%gltfsgm?g ra shak durié‘ug t he_exposure

interval . A¥bdsdityget 6ft BbULteTe ASSERANE | GAPMQNLY LRR*AYE 3 ovi ded a canera
di aphr agm aagnglmt ?qwmhmim tEwing e e ftculanopecingd bUpdes di sposed
el ogat
op

i th b d behind, the ot hery.on 1 he,car is, and
Sach havi ngasEuREHon Gfo tho SAE S, aAdAs e EHE HRFFEQF BYede™ ! 71 O

oper ati ng; nage situdki by ahhigh-aipesd impact! mEnter dend opYese as di aphragm
and shutter bl ades_re | V8l ' firs - lue, and a -
second oper 5F%%8§$§%FW%%W§"% se%%nopﬁggégigigéat'e as
shutter andThieagimegdur ing whisalpshe \shytter hladeremaing dexposure

val ue, and r ald ¥ Pole | £ 1] A& S nYlogge®eA oOperating
nodes. Acco?ﬁi n%ﬂe%gﬁﬁﬁeffgﬁf&mﬁf%ﬁ t. {eﬁ%réehgnﬁé' vention, the
second bl adefi anoadiustatde mtb@mﬂotﬁ°m+ acAt (theiepdso si frode) by novi ng

Conti”U§2F|¥ﬂd%%1‘fﬂ“ﬂﬁ%(3§éﬁﬂﬂd§ﬁﬁibﬁirﬁﬁetiﬁwweérBBladd then cover an
aperturéin the fi

t he canera Ifmu'é?it&gszﬂfﬁ t{]flip P&é@@gﬁr S-*é'@ggg%#ga*ggdi th;hgﬁgrm
bl ade (in t e losed it thomoyiSyuck onebounding, i howaeegsan®alirection to
first uncovery 3R UnhediC Bl e dV AL EhY ExpOsbiPé ThEQEYaR A0 Chat
' . Acdbrding to the present invention, there is
15 providedf'a'camefémaiépﬁ;égm and shutter meChanism'
comprising first and second blades disposed with one blade
located behind the other on the camera expdsure axis, and
each having at least one'aperfure therein, the mechanism
- having a first operating mode in which: the first and second
20 blades operate as diaphragm and shutter blades 1_
respectively, to provide a first eprsure'vaiue, and
a second operating mode in which the first and second
blades operate as.shutteraand'diaphragm-bladés respectively
to provide a second exposure value, and operating means
o5 for selecting the first and second operating-mddes.'
According to a preferred embodiment of the
 present invention, the second blade is operated as
_the shutter blade (in the first mode) by moving
continuously in a single direction to first uncover
30 and then cover an aperture in the first blade that’
has been positioned in the light path of the camera
lens. Conversely, the first blade is operated as the
- shutter blade (in the second mode) by moving
continuously in the same-ditection to first uncpvef
35 and then cover an aperture in the second blade that
has been positioned in such light path. After

"<:;; shutter speeds, is the inpact or inertial shutter. This type of shutter



hads™ been positioned in such l'ight path. After -4- whi chever one of th :
first and second bl ades that is operated as the shutter blade re-covers ;
°open|ng in the other blade, the other blade is moved in the sane directi
to bl ock the Ilght path ‘during recocking of the two blades. The two bl ades
are recocked at the sane tine to di spgse either one for operation as the
.shutter bl-ade and the other one for GpE€ration as the di aphragm bl ade.
Accordingly., with the present invention, only two bl ades are enpl oyed
~wWhieh function as the diaphragm and the shutter respectively, and effect a

plurality of !ﬁ:ﬂﬁé’\‘@f Soné L 6f eﬁeeﬁfeﬁbaﬂat beEondhblades thatsifay canera

- shake during sure_jinterval gi H sent |nventbon wi | I, now be
descri bed, by°9%®‘Eﬂ Asnthe shvhterrbla Eer96c9ﬁér205 SRR ani ngs i n
Whlﬁh_j Fi g. ﬂnIshenoeu@&dﬁﬁddeerspecbtuervbmudef ishmodiedplinagmeand shutter

. mechani smin accordanc t present
I nventi on, sk&ﬁ?ﬂdgfﬁﬁg¥€%nb?gdgigﬁ? éﬁgegggﬁg EFQ§ aLﬁEB% 2 is an expl oded
perspective wecockinglaf theFtwo BladesughThrotiwogbliadeswarie ades cocked

in first p08|4+65@k%¢e€€e£ﬁée‘#ﬂ n%ﬁﬁedtgphiﬁgﬁhéngiitht ep#%qﬁatlon

-respectively, Tor e aper tter sg
having a rel aopmgiomvmprgusbuvaeuebllrlg apd ¢henosnerosae F@Tspect i ve

view simlar é#F{QQiOA §hgqgh Hgmtﬁiaaﬁo bl ades cocked in second

‘posi tions to operate thema di a hra%B m bl .ades, .respectively,
i

f or effectlng a secondﬁéﬁeFéﬁﬂs EhuﬁﬂEh thecores n&FWGPtﬁﬁm'ng a
only two blades are employed which function as the

diaphragm and the shutter, respectively, and effect a
plurality of aperture-shutter speed combinations
whilst minimising camera -shake during the exposure
interval.

The present invention will now be-described,
by way of example with reference to the accompanying
drawings in whichs:- -

' Fig. 1 is an exploded perspective view of
the diaphragm and shutter mechanism in accordance
with a preferred embodiment of the present 1nventlon,
showing the two blades at a rest position;

Fig. 2 is an exploded perspective view,
similar to Fig. 1, though showing the two blades

| ~ cocked in first positions to operate them as diaphragm
. " and shutter blades, respectively, for effecting a
first aperture-shutter Speed combination having a
relatively low exposure value;

- Fig. 3 is an exploded perspective view
similar to Fig. 1, though showing the two blades
cocked in second positions to operate them as shutter
and diaphragm blades, respectively, for effecting a
second aperture-shutter speed combination haVing a
relatively high exposure value; and :

Fig. 4 is an enlargement of a portion of the
mechanism fllustrated in Eigs._l -3.
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gehatively high exposure value; and Fig. 4 is an enlargenent of a portion
he nmechanismillustrated in Figs. 1-3. . -5- A di aphragm and.
t er-mechani smaccording to the preferred enbodiment is incorporated in- e

Still camera. Because still caneras are well known, this description
mﬁll be directed in particular to el ements forming part of or cooperating
directly with apparatus enbodyi ng tﬁg “present .invention. It is to be t
under st ood, however, that canera el enents not shown or descri bed may t ake-
various forms known to those skilled in the camera arts. The term' exposurej
val ue" as used in-t ha ddaphraigm and atlim:qsrefmclmhﬁsunmm:mﬂingfers to a

nunber t hat |n r & satisfact
picture wi t f° q*‘ lt%%%;eg |e?mb%§\%ﬂp%egﬁf%é&é osure vaI ue in ef 19rez:/t
i s a nmeasur etdfllt cameriaual Beicgiuser m&lng:qmarsmembkﬁsewne of the
conbi nat i on g SRRBHBAN) VU %ﬂﬁ%w@% %at e1GuBkr L £6 eXpOSUre

val ue renuni ns

osur the |ight
passed thr osénmtené%éﬁémtﬂﬁrm“%ro T rkQ O‘H‘?ﬁ%ﬁr ggﬁt i nS 9
exposures, hb@abhtﬁbt@hﬁdﬂyﬁﬂgﬂﬁﬁﬁ gggxhtﬁtﬁwgﬁamm@d Iheihlgber t he

B aphr agnPenSnSREEEI0dr DRNRVER 1 DAk TR (F1ERERES FF | "Canera. The.
ﬁECh?inir:T gihwsﬂgggﬁd desicriibed aayn rtaice harsious fm;msr'knwréahd conpri ses:
ot shutt or theRgeav il 3 FIY CahgREARE, 0 7 1S aper re shatter
speed combi nation havhey mmr&xmmrvlm leas used in t :
description of the preferred embodiment refers to a
number that indicates the_camerq exposure necessary
. to get a satisfactory picture with a film material of
given speed. _The'éxposure value in effect is a-
measure of the actual light reaching the film,
irrespectivé of the combination of aperture and
shutter speed used (as long as the exposure value
. remains_the same). The higher the exposure value,
the less the light passed through the camera lens;
or, from the point of view of setting exposures, the
brighter the subject to be photographed, the higher
the exposure value that must be set. |
~ Referring now to Figs.-1-3, there is shown a
~diaphragm and shutter mechanism for exposing film in
“a still camera. The mechanism is mounted within the
camera housing, not shown, and comprises:
(a) first and second blades 1 and 3 operable
in a first mode as diaphragm and shutter blades,
respectively, for effecting a first aperturé-shutter
speed combination having a first exposure value,
e.g., £2.8-1/125 sec., which has an EV of 10, and
operable in a gecond mode as shutter and diaphragm
blades, respectively, for effecting a second
aperture-shutter speed combination.having a second
exposure value, e.g., £8-1/250 sec., which has an EV



e.g- f2. 8-1/125 sec., which has an EV of 10, and operable in a second néé%é;)

as shutter and- dlaphragn1blades respectively, for effecting a second

. @perture- shutter speed conbination having a second exposure val ue, e.g.
f8-1/250 sec., which has an EV -6- of 14; and (b) operating neans

I ncl uding a nanual slider 5 and a bl ade Iatch 7 for operating the first and
second' bl ades selectively in the two des. Appropriate known neans, such
as guide tracks or guide pins, not shown, support the first and second
bhgdgs 1 and 3 for sliding novenent (independent of one another) in
opposite directions, indicated by the arrows R and L, along respective
pat hs perpendicular to the optical axis X of a canera lens 9. The two

bl ades are opaqﬂelﬁb gndvent |ight rays entering an opening in the camera

housing from passing al ooy $HEr@eihg dhedithSinbhasal hNBafERY' d11a8s ONtO

a filmplane i rcul ar enln |rst

al ternatively 5sa%ﬁd#55%? dgntateh %aﬁ?ﬁgoﬂﬁr? %Bﬁbtheofl?§t83§ﬁd5§§°§d

abutter openi ngla@es pgeligctigey st the tweedodés]/ 250 sec. The second
bl ade 3 includes a- rectangulariogenln 13, larger than the cjrcular opening
8

11, which is used as a SRBTOPF thﬂQWﬂpﬂséa§nng“$th§tGﬂﬁdﬁpeed of 1/125
sec., and incl geggxg Strguhaé BEﬁB' Nfot>shoWhl,! ehptpb%rt 'ehe G i@l ar opening

11, which t nb f f8. In Fi 1,
e e S esind afcand) BLadas 1 canh i Fop i ldinte movament o oy | O

posi tions, urgéindgpendent ofooneeahothéﬁ)bxlnroppbeiw idigectdony, 19.

Voo Lneorie PAREERaPed HE"HRL ¥rPBUS R Bnb"L, "w1BHE HdaBeedVe NN FIO- 1

rest or origin
paths perpend1cular to the optical axis X of a camera

lens 9. The two blades are opaque to prevent light
rajs entering an opening in the camera housing from
passing along the optical axis, through the camera
1lens, onto a film'plane P. A circular opening 11 in
the first blade 1 serves alternat1ve1y as a diaphragm
. stop having an £-number of f2 8 and as a shutter
opening for producing a shutter speed of 1/250 sec.
The second blade 3 includes a rectangular opening 13,
larger than the circular opening 11, which is used as
a shutter slot for producing a shutter speed of 1/125
sec., and includes a circular opening 15, smaller
than the circular opening 11, which is used as a
diaphragm stop having an f-number of f8. In Fig. 1,
- . the two blades 1 and 3 are depicted in respective
rest or original positions. urged against a stop
member 16. by return springs 17 and 19. When the
two blades are manually moved in the direction R
from. their Fig. 1l rest or original positions
to respective first positions, depicted in Fig. 2,
the circular opening 11 extends across the optical
axis X to serve as a diaphragm stop and the rectangular
opening 13 is located rightward of the optical
axis to serve as a shutter slot. An opagque



y-Y.espective first positions, depicted in Fig. 2, the circular opening 11
nds across the optical axis X to serve as a dlaphragn1stop and the
tangul ar opening 13 is located rightward of the optical axis to serve as ®
a shutter slot. An opaque -7- portion of the second bl ade 3 covers
the circul ar opening 11, blocking the light path of the canera lens 9. To
take a picture, the second blade 3 is noved in the direction L fromlts :
first position by the return spring7k9, w thout noving the first blade 1;- -
wher eupon, the rectangul ar opening 13 nonentarily scans the circular A -
opening 11 to allow fil mexposure for 1/125 sec. at f2. 8 i.e., at an EV of

10. Wen the_{irst e 1 ved in the

di rection Rp?FgﬁPf'hg q’ﬁi S%%Q st%ci%r%eorsf%‘{% posSiti ons %lé}gnd the first-

posi tions topenipgcilvebiecbdngp&h&|Lﬁ8bt(Pﬂﬁhﬂﬁiiﬁhﬁlﬂ&?etﬂ the circul ar
openi ng 15 §ghengs a%O%%f%h% Bictide Vvt BéQrEHEdE R € aphragm st op
and thé circular “openi ng

ocated ri of the, optical axis to
serve as a vavedednogbei ﬂé‘-’ecﬁri"@p Oﬂbg‘ﬁ%\ﬁriﬁﬁsq ROs1ti9n P¥de 1 covers

{hﬁ circul f‘th@pQEtGGnlierh‘gﬂlmgwtihmdu@ﬁomgl tHe thirersladéens 9. To
ake a pic

direction L{ﬁrBHFngplggcon te?%%%ﬁa&%%r{ rs?&’%tl)’lef hﬁ?@ﬁ#iwtﬂgut
movi ng the scsnsdthbaddr&uluheopqnin. tile tw rallow Oikmiexpddurenentarily |
PO L CaniRl 12PN Ak £ U 4R RO 8, e 000, O 1S
and is suppbhEe&ibytappdoplacmd Ibd@desmiam;l s‘tmesnwaiblYm |'s, not
shown, for ShLdENIn TR A elct i B FFOPIMSIE Fil ! Fli&we &and L as

original positions beyond the first positions to

respective second positions, depicted in Fig. 3, the.

circular opening 15 extends across the optical axis X

to serve as a diaphragm.stop and_the.circular opening

11 is located rightward of the optical axis to serve

as a shutter opening. An opaque portion of the first

blade 1 covers the circular opening 15, blocking the

light path of the camera lens 9. To tske a picture,

in this instance, the first blade 1 is moved in the

direction L from its second position by the return

spring 17, without moving the second blade 3;

whereupon, the circular opening 11 momentarily scans

the circular opening 15 to allow film exposure for

1/250 sec. at 8, i.e., at an EV of 14.

The manual slider 5 includes a knurled

finger grip 21 and is supported_by appropriste known

.means, such as guide rails, not shown, for sliding

movement in the same opposite directions R and L as

the first and second blades 1 snd 3. As the slider 5

is manually moved in the direction R in Fig. 1, a

pointer 23, fixed to the finger grip 21, is



theifirst and second blades 1 and 3. As the.slider 5 is nmanually noved

t@e directionnRin Fig. 1, a pointer 23, fixed to the finger grip 21, is{ -
-8- sequentially aligned with various indicator nmeans which consist of
first and second dots 25 and 27, a cloud synbol 29, and a sun synbol 31,

| ocated on the outside of the camera housing. The first dot 25 indicates a
sfartlng position of the slider, depicte8=in Fig. 1. The second dot 27

i ndi cates a-bl ade pi ck- upkﬁ)smlon of the slider; &}shovvn in which a
pus nber 33 @equentsi ali Mcﬁ#?ﬂo"@bﬁ?'&%ti CAtPRCDLARSt and

;econcli blTﬁdesl lﬁfﬁzb c?ﬁbg{egf rsﬁs@r-gla?aga;dposthi?aandew;;t ad I]p th'
ig e clou 0 icates a firs ing _Rosi-tion o e
stider, depicted 913/ b4° 2 #un Sym ﬂbs} °ﬁﬁg ﬁo?@d ffle two
bl ades 1 andh3 I&ﬁdﬁdldﬁdhamﬁéromommgtes'ghpoﬂrsundotozshel rofi rst
positions. The n ng

_the slider, depf#{rheﬁég?]q: g%wmﬁiﬁﬁ&? gghkﬁgnﬁg?hﬁ& %&Z&EFQ

bl ades in the minuiigx1l¥txﬂh#mbe¢nﬂd dot527pﬁndicoh08tl bhede second
p03|t|ons A na C a ortion
37 in which is Iﬂ%ﬁ?@am I-S and @éé h&?&éf n?E %Hgggl’n |ﬂ§1 Gﬁ grg best
shown in Fig. 4.Ppuyshsmenhe re|%3re¢n the ah%%re&smovqé inko| spaﬁacsg
extends from opRAYY eI dBi Lt t4id Cﬂ%éﬁd@ﬂaé&bslaﬂﬁﬂay yial Eﬂﬂﬂ'he

e S A Feas e e EAST poelElans, 1debbopel B FEEncl-calthe oo Bhe
49 of the channealouﬂwehﬁm 291t£ﬂui7camUdesmi)ecwaaetﬁbtaﬂngabs 51 and
53 for engagi ng resﬁeicott{ Voef &Ck'srﬁfd esdepicted in Fig. 2, in which
the push member 33 has moved the two blades 1 and 3
in the direction R from their rest positions to their
‘first positions. The sun symbol 31 indicates a
‘second blade-setting position of the slider, depicted
"~ in Fig. 3, in which the push member has moved the two
'blades,in themdiréctfpn,k beyond their first
positions to their second positions. A narrow
channel 35 cut in the slider includes a widened
| portion 37 in which is located a cam island 39.
Details of the cam island are best shown in Fig. 4.
A spring element 41, anchored to the cam island 39,
- extends from opposite énds of the cam island
: substantially along the channel 35 and has two free
- : .ends 43 and 45 which, in Fig. 1, are turned up and
turned down, respectiVély; to'rest against upper and
lower walls 47 and 49 of the channel.

: The blade latch 7 includes spaced latching
-;tabs 51 and 53 for engaging respective locking edges
55 and 57 of a right-hand pair of bent-over ears 59

and 61 on the first and second blades 1 and 3, in
order to hold the two blades in their first positions
against the contrary urging of the return springs 17
and 19, as in Fig. 2, and for engaging respective
locking edges 63 and 65 of a left-hand pair of



phis agai nst the contrary urging of the return springs 17 and 19, as
g. 2. and for engagi ng respective | ocking edges 83 and 65 of a

| eft - hand pair of -9- bent-over ears 67 and 69 on the first and second
bl ades, in order to hold the two bladeg_in their second positions agai nst
the contrary urglng of the two sprlngs as in Fig. 3. Wen the first and

! ol g 9?@5?%? T8 cniog" Sy she FisRt SRECALARN [fons bV Lhen
61 or 67 ancdbbedés ex mherdatchbngoidbShsltunde-adfelsoriﬂt It@qia‘th of the ears
1o all oW eacy dghd ﬁos?t‘iénﬁOaéaiﬂﬁtbthEh‘éoh%trﬁg'yn%r ?.?Cm@&fethe

i nclined edges ears have. cl eared”the ng tabs, the
t abs automat#%l#?fgﬁﬁu ghschnoliigand-cnlhgr the fissthdndigecand sych

CU Mt thomiEids 10end2chtgonbabd, B BRALE farat omedctntiouon L0
are rigid edﬂﬁbﬁ tiops; bRsF ﬁdeHHaar§i§§°6f Phé°P§FﬁFﬁ BFﬁagg%ﬁfand 19 in
an opposite @ngstwnonﬁéiohent pattyofaeans- myrahldln@?. Ioervu&?g ag;d gtlurnd -
spring, not a | S an
fgr p?votlndéﬂyrﬂ%%nﬁﬁﬁliﬂgégiég ga§§ §§33?8 P? ?g?mtﬁg gﬁ%ﬁa?? Gpﬁlng of
the return fATHdo 19llow each pain-ofi-etvs ‘bouplidg B$ thapmat&hﬁ,h bI ade
atch 7 Tor EpeL “.%?gwesﬁat 1hE1SARESBigel 700 bhogS patt gty N
has a free dmveicl Gﬁ%ﬁésﬁhemléﬁFhiﬂsetéh§nn& eSGabﬁ t he manual
automatically straighten-out and engage the locking

‘edges of such ears. Preferably. the latching tabs 51
and 53 are flexible enough to permit them to be
displaced in one direction by the inclined edges 71,
but are rigid enough to withstand the urging of the
return springs 17 and 19 in an opposite direction.
Alternatively. a one-way hinge having a return
spring, not shown, may be provided to support the
latching tabs 51 and 53 for pivoting by the inclined
edges 71 and to resist the contrary urging of the
return springs 17 and 19. ' P

A pin-in-slot coupling 73 supports the blade
latch 7 for sliding movement in opposite directions,
indicated by the arrows D and U in Figs. 2 and 3. &
‘follower pin 79 on the blade latch 7 has a free end
81, disposed within the channel 35 in the manual
slider 5, for cooperation with the cam island 39 to
move the.blade'latch'in the oppositetdirections D and
U. When the manual slider 5 is initially moved in
the direction L from its first blade-setting
position. depicted in Fig. 2, the follower pin 79 is
restrained by (and between) the spring element 41 and
the channel wall.49. As the slider 5 is moved past
the stop member 16 to a first blade-releasing’
position, depicted by a broken line 5' in Fig. 2, a
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sli der 6, for cooberatibn with the camisland 39 to nove the blade |atch i
the opposite directions D and U Wen the manual slider 5 is initially

ved in'the direction L fromits first blade-setting position, depicted i
Fig. 2, the follower pin 79 i's restrained by (and between) the spring
el errent 41 and the channel wall 49. As -ihe slider 5 is noved past the stop
meénber 16 to a first bl ade-rel easing position, depi cted by a broken line 5

}nl Fig. 2, a 7cam1(%u:fﬁ8tét83‘&ﬁ:§ﬁfe;uﬁmm Madlﬂwesdt%ues Ehle .

o} fer  pin nove e latc o unt i e
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second bl ade 3dirﬂvaatelm,amﬂhe:tsemmm 5:Houxburs the latch tab 51°
remains in en t f € nd ear 59 on
the first bl agg%%ﬁ%/%wégk Sﬂftéf)‘i}fy f&?é‘ lgénifneg&{i] 61 ves he second

bl ade 3 rel ati second hdade 3. biThks Jreleam dl:hecucmd biadeecupon, the
rectangul ar oDgifiels, NP £t WP ddifs fd C1Y) engREGhENE lN1tE

|n|t|ateaf|Imexposure e, _secon re-c

en, St circul ar
opening 11 to therilegking, edge rﬁ%ﬂﬁ)sﬁh% fiﬁﬁﬂ?@ﬂ‘ﬂ h?%f gsre‘mcsh?l nued
novenment of theigigdtdylade r]_thqwllg qcégm% dp@ﬂ,ésygf ace 85 on

(he oam 1 a3 ST el L LR Pl Lok B e PR
posi tion, depi di dh then diraotridn 1} Wheéredpon, 2the rectangabar 87 on the
U 812 BT A el MR Ao a2 )
the right - hand tearirdtiate e filmtexposure. TThen; cthaseecon blade bl ade
1, which is 3 re.covers the circular opening 11 to terminate the
' film exposure. Du:ing'this time, continued movement
of the slider 5 in the direction L advances a dwell
. surface 85 on the cam island 39 across the follower
pin 79 to hold the blade latch 7 stationary. When
the slider 5 is moved to a second blade-releasing
position, -depicted by a broken line 5" in Fig. 2, a
cam surface 87 on the cam island 39 drives the
follower pin 79 to further move the blade latch 7 in
‘the direction D, until the latch tap 51 clears the
locking edge 55 of the right-hand ear 59 on the first
blade 1. This releases the first blade 1, which is
. moved by the return spring 17 in the direction L to
- ' . remove the circular opening 11 from the optical axis
X. When the slider 3 is moved back to its starting
position, depicted by a broken line 5"' in Fig. 2, a
‘cam section 49A on the channel wall 49 moves the
blade latch 7 via the follower pin 79 in the _
direction U, until the latch tabs 51 and 53 are again
disposed for engagement with either pair of the ears
59 and 61 or 67 and 69 on the first and second
blades. As shown in Fig. 1, the follower pin 79
comes to rest adjacent a channel end 88 and the two
blades 1 and 3 come to rest against the stop member
16. '



by the return spring 17 in the direction L to renove the circul ar

g 11 fromthe optical axis X. Wen the sllder 5 is noved back to
s”starting position, depkcted by a broken Iine 5"" in Fig. 2, a cam '
section 49A on the channel wall 49 noves the blade latch 7 via the fol l-ower
pin 79 in the direction U, until the tch tabs 51 and 53 are again

di sposed for engagenent with either Ppa*T of the ears 59 and 61 or 67 and 69
on the first and second - blades. As shown in Fig. 1, the follower pin 79
cones .to rest adj acenConveraely, a3 hmdndrmal vel idexleS dsand 3 cone to~
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Then, the first bla

locking edge 63 of tbe left-hand ear 67 on the first

blade 1. This releases the_fi;gt blade. However,

the latch tab 53 remains in engagement with the

locking edge 65 of the left-hand ear 69 on the second

blade 3. As a result, the return spring 17 moves the

first blade 1 telative to the second blade 3 in the

direction L; whereupon} the citcular 6pening 11 .

moméntarily scans the circular opening 15 to initiate

a film exposure. Then, the first bladé'l re-covers

the circular opening 15 to terminate the film

exposure. During this time, continued movement of

the slider 5 in the direction L advances a dwell

surface 91 on the cam island 39 across the follower

pin 79. This holds the blade 1atch 7 stationary with

" the latch tab 51 out of the way of the ear 59 on the

first blade 1. As the slider 5 is moved to its

second blade-releasing position. depicted by a broken

line 5" in Fig. 3, a cam surface 93 on the cam island

39 drives the follower pin 79 to further move the ,

blade latch 7 in the direction U, until the latch tab

53 clears the locking edge 65 of the left-hand ear 69

on the second blade 3. This releases the second

blade 3, which is moved by the_rétbrn'spting 19 in

the direction L to remove the circular opening 15

from the optical axis X. Continued movement of the



the circular opening 15 to ternminate the film exposure. During this tinme,

- continued novenent of the slider 5 in the direction L advances a dwel | -

: Qurface: 91 o6n the camisland 39 across the follower pin 79. This holds the
‘" blade latch 7 stationary with the latch tab 51 out of the way of the ear 59
on the first blade 1. As the slider 5 is noved to its second

bl ade-rel easing position, depicted by a byoken line 5" in Fig. 3, a cam
surface 93 on the camisland 39 drives i follower pin 79 to further nove
the bl ade latch 7 |n the direction U, until the latch tab 53 clears the
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% dwel | surface he cam i ross ower pirn 79. Th
hol ds the bl a&etpat &ab7 53 etuto hﬂ mstmaf@e;mratﬁb:prblﬁhef the way of
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until the | at ER2PRE Ufla-n& 5oy es éé‘(i ]tﬂiﬁ)\ce@eﬁﬂ?& iy theent with
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en the sli NDVe Q ids osition, de y the

br oken I'i ne SEabFnBildndB &ﬁﬁiﬂﬂ&iﬁ rﬁ%§§$§p7$% g he free

end 43 of theedphengpalieneft msow and té6l \ory 6 nand 6D ron ehehannel wal |

- 47, and Comsfﬁgs%eikda@eiﬁﬁ'at btﬂ%e@amli@e e"iﬂ)em)liilt ider tStié smg\e%ared to

select the firs ure val ! akln
back to {ts starting position, depicted by the broken

line 5" in Fig. 3, the follower pin 79 momentarily
flexes the free end 43 of the spring element 41 out
of its way, away from the channel wall 47.'and comes
to rest adjacent the channel end 88. |

When it is desired to select the first
'.ekposufe value, i.e., 10, for picture-taking, the
manual slider 5 is moved in the direction R to change
~ the location of the pointer 23 from alignment with .
the first dot 25, as in Fig. 1, to alignment with the
cloud symbol 29, as in Fig. 2. This-moves the first
and second blades 1 and 3 in the direction R from
their rest or original positions, depicted in Fig. 1,
_ ~ to their first positions, depicted in Fig. 2. To
. effect a film exposure and return the two blades to
their rest positions, the slider 5 is returned in the
direction. L until the pointer 25 is again aligned
with the first dot 25. .

Conversely, when it is desired to select the
higher exposure value, i.e., 14, for picture-taking,
the manual slider 5 is moved in the direction R to
change the location of the pointer 23 from alignment
with the first dot 25 to alignment with the sun
symbol 31, as in Fig. 3. This moves the first and
second blades 1 and 3 in the direction R from their



Phjnter 23

posi tions,

ﬁa:ual slider 5is noved in the direction Rto change the location of the

fromalignment with the first dot 25, as in Fig. 1, to

aj/i gnnment with the cloud symbol 29, as in Fig. 2. This noves the first
nd second blades 1 and 3 in the direction Rfromtheir rest or original
depicted in Fig. 1, to their first positions, depicted in Fig.

2. To effect a f|In1exposure and %&i rn the two blades to their rest

posi tions,
is again al
sel ect the

slider 5 is _noved in.he direction

23 fron1aI|§ﬁﬁghtQH%ﬁtqﬂﬁathQﬁ dde

31, as in FapeoRd Puisivinms, depldted andraecosd biddgpedopng 3 in the
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vari ations
i nvention.

al ong strai
two bl ades

ef fecting Oﬁbﬁﬂfi@atﬁshtsub‘énswet | nge%‘teéeddvﬁ%' "L b0 tehec:a.n‘.I Yhe l ades may

be adapt ed

the slider 5 is returne

smboddmenablytaMdﬂg hﬁcmuuenstdmﬂ.tMEﬂewariaﬁﬂbﬂsE

&8 gct a greater

vention. or example, instead of ‘moving the two
blades 1 and 3 manually along straight paths, motor-
driven means may be provided for moving the two blades

. automatically along arcuate paths. Moreover, instead

of effecting only two aperture-shutter speed combinations,
the two blades may be adapted to effect a greater number
of aperture-shutter speed combinations, some or all of
which have different exposure values. This can be done
by increasing the number of openings in the two blades.
In the preferred embodiment, the two aperture-
shutter speed combinations, £2.8-1/125 sec. and £8-1/250
sec.; have different exposure values, ‘EV 10 and EV 14,
Alternatively, the two aperture-shutter speed combinations

may be selected to provide reSpective depths of field or
some other exposure variable.

n the direction L until the pointer 25
igned with the first dot 25. Cbnversely, when it is desired tQ./
hi gher exposure: val ue, i,e., for picture-taking, the manual
Rto change the | ocation of the pointer

t!ifirﬁﬂ|Eﬂﬁﬁ#ionwttbtthe$nn synbol



--of aperture-shutter speed conbinations, sone or all-of which have di ff
exposure values. This can be done by increasi ngw ngs Yo
othe two blades. In the preferred enbodiment, the two apertu utter

speed conbi nations, f2.8-1/125 sec. and f8-1/.250 “ ““k i\ﬁnl rent
, exposureé values, EV 10 and EV 14. A-tRanatively, \m r=e- shutter
j'speed conbi nati ons nmay be selected to provide respbctlve depths of field or
- sonme ot her egpasMmpe vari abl e. - 14 - CLAIMS 1. A canera
di aphragm an@ snutt er mechani sm conpri si ng first and second bl ades di sposed
one bl afle | ocat edAbelamedtat ﬂdaphmagmo M@!ﬁ%@&%’t}r@ axis, and 5

each havi ng & e gﬁg IS aay

~operating mgémbﬁg&n%ﬂ?}%% flh#slat taelr? econd bl a oper at e - a;&%j?a%ﬁ&%m

and shutter B.Ioam&mfheuﬁx tdiey otherprqnnfd@ L£9MeTH m"e &t Ree,

second opera %glh dﬁnaﬁf"l“etast'ﬁ‘%ﬂér emﬁ@mﬁﬁ@ ﬂ@d@cmﬂﬂe as
Ia ragm e

shutter d S respectlvel to prOV|de a s cond ex osure
val ue, and OWM@ faRerAding mafe nat %‘b‘g
nmodes. 2. blades wperEtes ramcdimphmgm and ashutltame:hdes he fi r st and

S d bl ad t - 3.
* Zercrtce)(r:]hanl 2me§‘8??%§%&§%&?0 al %31 %d d\/\/rx%"rjzéil"nFﬁaﬁ?dslf| rstt‘ihb as one
aperture thereisecond operaddng m%émaé&% the finsk Mr%ﬁﬁ‘@n@f
» A TEChanjgm %&Cé& Hperate dsNshuttdeidnd Waph ra?@?'tiladbs nrédpedtivély

:)Ihgget IhZ oﬂt er ﬁ@?‘{] onea{ ?quot%t\ae%agerturesdélthe se&ond bl @33 but sgr‘al | er
accordi ng to fory selecting ahs firstv\andisecdnd tﬂpzieasb.’mg: mmies.ed for
rectilinear rg)verrent A mechanism according to Claim 1 wherein the
first and second blades are disposed substantially
15 parallel to each other,
3. A mechanism according to Claim 1 or 2 wherein
the first blade has one aperture therein and the second
"blade has two apertures therein. : :
4, A mechanism according to Claim. 3 wherein the
20 aperture in the first blade is larger than one of the
apertures in the second blade but smaller than the other
aperture in the second blade. :
5. A mechanism according to any one of Claims 1-4
wherein the blades are mounted for rectilinear movement
25 across the camera exposure axis.
6. A mechanism according to any one of the preceding
- claims wherein the operating means includes cocking
means for cocking the first ,a_nd second blades and wherein
- -+~ the.first and second blades include ears for engagement
30 Dby a latching means in the cocked position.
7. A mechanism according to Claim 3 or any claim
appendant thereto and Claim 6 wherein, in the first
operating mode the cocking means moves the first and
second blades to a first cocked position in which the



across the canmera exposure axis. 6. A mechani sm accordi ng to any
of the precedi ng clainms wherein the operating neans i ncludes cooking

tans for cocking the first and second bl ades a;dé&?ngLg_Lhe_i++sf and é
second bl ades include ears for engagenent 30 b atching neans i-n the
cocked position. 7. A mechani sm accordi ng mmm‘m claim '
appendant thereto and Caim6 wherein, =1p=the fir “ E“ t he 1
cocki ng neans noves-the first and second bl ades to+a ¢i rst "cotked pOSItIQﬁ

i n which the aperture in the first blade is aligned with the exposure

axis to act as.a diaphragm whil st the second blade is maintained in a

bl ocking relationship with respect to the aperture in the first blade. 8.

A mechani sm apevturaeginotirafirstoblade dsamtigppdnuith ther exposmared ai m 6
wherein, in S£40 oper gt C g e first
and second bla gs€§oggts§§o§ aag §9§§m02?§l§§ Fﬁgwﬁg%aﬂahgqégglﬁgr aperture
in the secoﬂ@aﬁnﬁﬁénﬁg &Fl3nb&°ﬁk§ﬁgtH81§%58§§PéPaWﬂ§ht€e§P@° stQ di aphr agm

Mh||8tttPe Ithétaﬁ%?ﬂﬁréSiﬁatnbame?ﬁlBlgdb|OCkIng relatlonshlpA:/\nthh
respect to the snall er ,aper n_the mechani sm
according tc®d ai m7 whePEF han?ﬁ@ 5888H§§B$a§8 hgaigigaggdappon1the first
cocked p03|tcbaimoappendant thegetoaandtGla1mn6thherednndihl&ue scans the

aperture I bBgony SheRk@tfs! floBbyCtAR BLBRIHECHAbnEholiesSnR POSUr °

val u accorl erein the first bl ade
i s rel eased fisﬁttﬁédséﬁﬁﬂadcbéﬁééspﬁglPl§ﬁ°§6dtﬁQPkﬁﬁepﬁﬁéﬁﬁﬁneiPhereln

'scans the srghigh BRErbMa%led hﬁewae-eninbltﬁéesteeoaavelaaeeieosure at the
aﬁgfgﬁneXposulf nguﬁitﬁ the exposureCQ%EES%La%%%r g dlap %%Ehf or 8

"whilst the first blade is maintained in a blocking
relationship with respect to thefsmaller aperture in
the second blade.
9. - A mechanism according to. Claim 7 wherein,
the second blade is released from the first cocked -
position so that the larger aperture in the second
blade scans the aperture in the first blade to give
an exposure at the first exposure value.
10. A mechanism according to Claim 8 wherein the
first blade is released from the second cocked position
so that the aperture therein scans the smaller aperture
in the second blade to give an exposure ‘at the second
exposure value.
11. - A mechanism according to Claim 7 or 8 wherein
the cocking means is arranged to cock the first and
second blades as a pair without relatiVe movement -
therebetween. '
12, A mechanism according to Claim 9 or 10 wherein
that blade acting as the shutter blade is arranged to

- move continuously in a_single direction_tolscan the
aperture acting as the diaphragm to initiate and
terminate the exposure. |




the cocki ng neans is arranged to cock the first and second bl ades as a p@
wi t hout reI ative novenent therebetween. 12. ‘A-mechani sm accor di ng

2 Claim.9 or*10 wherein that blade acting as the shutter blade is arranged to
nmove conti nuously in a single direction to scan‘t—he-—apeH—&r—e%ci_mg as t he
’dl aphragmtoinitiate and term nate the exposure.
mechani sm according to any one of C aiyg.6-12 Wne’ m E!’d’ HJ rreans
-corrprl ses a slider, having a cam surface therein, atchl ng
ns, the |l atching means having tabs thereon for engagl ng the ears on the
first and second bl ades. 14. A mechani sm according to Caim 13

wherein the | atching neans includes a pin which cooperates with the cam
surface to prdd.de noverdemecHariiem |latcdrdingreeon sany tdne explaims t he first

cars on the ?’??1 s’*‘?ﬁ%@@#ﬁ%ﬁﬁ%ﬁ%ﬁ ﬁﬁ%ﬁfg 2 anﬁfgﬁggﬁha”y the
exposure val udaving a cam eq tidre ke

substanti al | y g %ﬁé)%ﬂf&zﬂfgs Qﬂééiﬂéj Hwihg eﬁ@d@“ﬂ%ﬁ@on aftsir as

'ITustrated in ”;egi%‘?gc%rﬁ’ o N W' Pirst ana second blades.

| . ' 14, A mechanism according to Claim 13 wherein the
latching means includes a pin which cooperates with
- the cam surface to provide movement of the latching
means with respect to the first and second blades
such that the tabs selectively disengage sequentially
the ears on the first and second blades to provide
the first and second exposure values.
15. A camera disphragm and shutter mechanism
substantially as hereinbefore described with reference
to, and as jllustrated in the accompanying drawings.
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