| 165 1- - SHUTTER MECHANI SM The present invention generally relates to

:&éhutter nechqn1sns i n phot ogr aphi c. caneras usable with chenical flash

l'anps. More partlcularly, the present 5 invention relates to an |n2dbﬂq§ iy
shutter mechz m for synchronizing fil mexposure with the peak |ntenS|ty
of an ignitfe ash lanp. Relatively fast shutter speeds may be used in
conbi natio ] nodern hi gh-speed amateur ¢glour 10 film (e.g. ASA 400)
to reduce tN& effects of canera and/or_ subject notion, thereby resulting in -
sharper picturés. Sone popul arly priéﬁﬂﬂéﬁ#&éﬂﬂggﬂﬂﬁihs t ake advant age of

t he extra sharpness that can be achieved with high-speed filnms by having
fast (e.g. 15 1/200 to 1/500 -second) shutter speeds for daylight

- operation. Unfortunately, the performance of |ow priced anateur caneras

enpl oyi ng chenical flash il Thei present fnvemtibon ggnﬁmaIIUIRQMﬁtEﬂI@plﬁhutter

not i larly beneglidaltan thepAgaRtaphil! ohseppetiadnd Wit | Cne

popul ar format for I rI ng nechani sm
i ncluding a p|ezoeFBGP#Félcf}sﬁbllﬁhas |SMQ¥¢uBkrb@c%lhahmerthQ)Rﬂﬁﬁﬁﬂi«a a

pul se of electrbci 4nveRtebni gB1LBESt BS Eaniﬁg{révéa FaetEdt GidcHdSd | amp.
General ly, the 25 piezoele trli i Z gii? ruck a thﬁ@gane time that the
shutter begins to 6PENSYBFREABLELDED e®XPRSYERE iRPAK Pat ent
Application Serial iNoeng@936F andighfteEafbmﬁhhtamﬂ183648 FIG 1 of the
drawi ngs shows a plot of the light intensity 30 produced by a

- piezoelectrically ignited-fFash |anp versus time. At time 0, the

pi ezoelectric crystal is stReirtivadycfasbeshetter nspaais may tbe gised
in combination with modern high-speed amateur colour -

10 f£film (e.g. ASA 400) to reduce the effects of camera
and/or subject motion, thereby resulting in sharper
pictures. Some popularly priced amateur cameras
take advantage ' of the extra sharpness that can be
achieved with high~-speed films by having fast (e.g.

15 1/200 to 1/500 second) shutter speeds for daylight
operation. Unfortunately, the performance of low
priced amateur cameras employing chemical flash

“illumination for indoor operation typically has not -
similarly benefited from the advent of high-speed

20 films. One popular format for chemicel flash
employs a flash firing mechanism including a

-+ " plezoelectric crystal that is struck by a hammer to
‘generate a pulse of electricity which ignites the-
. contents of a chemical flash lamp. Generally; the

25 pilezoelectric crystal is struck at the same time
that the shutter begins to open, or shortly before,
as for example in UK Patent Application Serial No.
2000307 and U.S. Patent No. 4183648. FIG. 1 of the
drawings shows a plot of the light intensity

30 produced by a piezoelectrically ignited flash lamp
versus time. At time O, the piezoelectric crystal

» is struck. As can be seen in FIG. 1, it took




?h;éapproxinately'13'nilliseconds fromthe time that the piezoelectric .
crystal” was struck to the instant when the output of the flash | anp reached

kts peak intensity. If a relatively fast shutter speed is 5 enployeoi e

2-t~0 10 mlliseconds; 1/500 to 1/100 second) and the shutter begi ng{tpladpen
upr the hamrer striking the piezoelectric. crystal, the shutter
before the flash intensity has passed its peak. Mich of the flashligh
10 therefore be wasted. To overcone this proBfem many inexpensive cameras

are designed to e”&bﬁi‘oﬁhﬁ&‘i@i Vﬁihﬂpﬂﬁé&&ﬁ&@rfﬁiﬁ%e( Q:ﬂre at the
mlliseconds) in thg ag us rg%such a S|OM/ ter spee t he
shutter is sure toPbB%8p ?FG\F] % ?‘F%s‘f io\ 3155"'[’?1"(‘3?15"[ g‘@

Al t hough this techthequeutpittesof uthe uEkast ldupfﬁexdhedlﬁﬂa m@h&on avallable,
it sacrifices sonmey S ent

i mprovenent to u5|n§pgﬁgﬁei/ pf%tg *éﬁféikééyafuéglgqq?ibgldg edA sto delay
openi ng of the §hu??51°ﬂﬁ@|(es&0r¥I§Pti9(ﬂ¥;¥#ﬂ§q9 5QQ(9ﬂI 08ni t ed
flash lanp reaCheSsééén@Fakndnﬂ@é‘%ﬁﬁ’ttéf‘%éﬁ:@&%‘d e:lhefor a

relatively short exposure # nchy oni mnth t p flash 25
intensity. 1t has: ﬁgﬁﬂ gﬁ éﬁkaiﬁ éi} aﬁp gﬁfhutter

mechani sm t hat coubtiutmeacwi.lhl edleme)dbefdte sthee ﬁ]l!ﬂ‘l dntiems iftlyaklasl anp i s
ignited and, after ggﬁhalgsglgfﬁﬁeuuuugﬁnék W UEadiia h&ﬁq relatively

short exposure t| S shutter anlsn1|s own_i_.n U. S Patent
No. 4,349, 259, I8hdthatefere be vasted. srmﬂtwm%% RFoblemy: BERYdi at e

opening and a fl apiheXpensive cameras are designed to employ a
relatively slow shutter speed (e.g. 30 milliseconds)
in the flash mode. By using such a slow shutter
speed, the shutter is sure to be open when the flash

15 1intensity passes its peak. Although this technique
makes full use of the flash illumination available,
it sacrifices some sharpness'potential in the high
speed film. .

. ‘An improvement to using a slow shutter

20 speed in the flash mode is to ‘delay opening of the

shutter until shortly before the piezoelectrically
ignited flash lamp reaches its peak intensity, then
to open the shutter for a relatively short exposure
time in synchronization with the peak flash

25 intensity. It has been a problem, however, to

' design a simple shutter mechanism that could be

actuated about the same time as the flash lamp is
ignited and, after an initial delay, would produce
-the desired relatively short exposure time. One

30 guch shutter mechanism is shown in U.S. Patent No.

4,349,259, and includes a primary shutter blade
having an intermediate opening and a flap-like

auxiliary blade fixed on the primary blade adjacent

the opening. In operation, the primary blade is

35 actuated in synchronization with piezoelectric



operafiqn,\the primary blade is 35 actuated in synchroni zation with e
pi ezoel ectric -3- ignition of  a flash lanp. A -stationary camfolds the’
auxi-liary;
over an‘@xpg
flash ig “’un. Once clear of the cam the auxiliary bl ade straightens by
virtue o own restoring force to uncow®r the opening. Then, on '

spring-urdyed re e[RN) eq1RLLEMary - : nj asses over
t he exposure apg#PSFgB¥OH¥OLe?;g%? }P# 'ex%ogt?gggﬁégfaggﬁafgﬂdg

si mul t aneousl y ﬁP@haﬂﬁélﬂeﬁytbaaﬂPagﬁeFeﬁbﬁiﬁaepiggpéakthﬁt2ﬁ¥¢¥yy Wi | e
the shutter necpaademasnth® BpealhgNpas#ed98v@rdahaygpsbutéer opening after

auxiliary blade fixed on the primary bl ade adjacent the bpehing. In. o

3

h| ade over the opening in the primary blade as the opening passes
sure aperture, thereby delaying filmexposure with 5 respect tw{f

flash ignitic h ' il (PO .Wth th Kel [ 15 of :
an’ T gni Led 11 asRPSFESERn] EPETPPS Ra ATADE LhLa FEBPENES ¥hFRexanpl ¢, in | ow

anbi ent tenpéiaraspecsetg.fiephr1gﬁ}tiha-au9h¢eacye§tadﬁ the|camgone | ess
flexible and | otResaiR19edrgohlade! 3ckdibAteAl BY! vittuePOESIE Yol the
point where it may contact. 20 the camdufing retlUrn novenent of the primary
bl ade, thereby ¥EBtPEAD8: FOTFR kRr YRGPNRE. tRB ePERINghe FRENHIOR singl e

bl ade havi ng anspgiagatgedereratnngoveneént bﬁetnéigﬁiuaiayaﬁhdépr
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10 effect film exposure substantially simultaneously

with the ignited'flash_feaching-its_peak-intensity.
While the shutter mechanism in US Patent No. .

4349259 delays shutter opening after flash ighition
to synchfonize £film exposure with the peak intensity

15 of an ignited £flash, it .suffers from a number of )
problemsQ .For example, in low ambient temperatures
(e.g- 20°F) the auxiliary blade will become less
flexible and lose some degree of its restoring
ability, possibly to the point where it ﬁay_contact

20 the cam during return movement of the primary blade,
thereby stalling the primary blade. Moreover the
use of a single blade having an intermediate
opening, i.e., the primary blade, for uncovering and
recovering the exposure aperture, makes it difficult

25 ‘to accurately vary the exposure time.



-4-/In acgordance with the present invention there is provided a shutter
mechani'sm for a photographlc camera of the type wherein flash firing :
kgnites a chemical flash | anp, and opening and closing of a shutter
ENchroni sed with intensity of an ignited flash | anp, the mechani sm
d@qpr|5|ng an opening blade and a closing bl ade for respectively opewi
and cl osing said shutter, means for effectlng noverment of said opening and
- cl osing bl ades, substantlally sinmultaneously with said firing neans ignit-

10 1ng a flash 1am. in fyHebidafid S0 tengpﬂwatiahdtﬁew er,

and return nmeans ‘for first npving sal en- %‘ e ln areverse
direction and ihePreBiaeR %a?la-""c'q%lwllﬂ%&(?@ ifPTs & PhodeEerePhdr, 68HLER t o
re_sgeCLl vel y Q@ﬁgtliia@dt%b@?m@pﬁh sﬂmﬁh srerfinihey Qié)ensml@hﬁheepﬁﬂbh@mﬂf:al? .
said shutter i ed afte ash iqgni utter is fully
open at the ﬁegkaﬁhta%%?’tyaxb %erf%?a&#fcﬂ @“%F%Eeﬁ? PRYent i on
wi |l now be etslmrdmnrﬁhd)ww@y it ensity eofiarh Jrandredndé.alsch fliampac ddepanyi ng
drawi ngs 20 i I f Ahi ' ity
froma pi ezoelr}%ct rica cgom gni tecf?gchem%béﬁ?#a:rﬁ' eoa%?e%sﬁg'otglgr&%g gag pl ot
of shutter opeﬁﬁﬁg"‘%‘fﬁ?%\"e‘é@ 1 QRSWARE (3 %sa:.d shuttep:|,cgea.gs5 are
a series of elwtepf@dtmg\@oﬁmawutﬁlar%;imr@ﬂamcewsaagt cbwaes,

Elrgzlegé Lr\égggl%sgl I{ ?S-Jtoift in the %oerat Ko} %]ﬁgtii .efr. ﬁlﬁoenl n | and of .
pi ezoel ect likalhg agﬁlaﬁml b!uwn c:ai 4 IiMMlmms openingl |
e o *cocSEIAPASPE af £LHel SA I Y it BB ol o
pr esent ing blade in a reverse d‘rectlon and then moving said
c1051ng blade in said reverse direction to respectively
openeand close said shutter, whereby initial opening of
15 said shutter is delayed after flash ignition such that the
shutter is fully open at the peak intensity of an ignited
flash lamp. | :
The present 1nventlon w1ll now be described by
way of example with reference %o the accompanying drawings
20 in.which:
' Fig. 1 is a graph showing a plot of 1light
~ intensity from a piezoelectrically ignited chemical
flash lamp versus time and a plot of shutter opening
and closing versus time; and
25 FIGS. 2-5 are a series of elevational views
of a shutter mechanism according to '
the present invention, illustrating -
the operation of shutter opening and closing blades
to synchronize film exposure with the peak intensity
30 _qf'a Piezoelectrically ignited chemical flash lamp.
.~ Because cameras are well known, this
description will be directed in particular to
elements forming part of or cooperating directly
with apparatus in accordance with the present
35 invention. It is to be'understood,'however, that




35 invention. It is to be understood, however, that "-5- canera elenent s\’
not specifically shown or described may take various forms known to t hose
skilled_ tn the camera art. Referring nowto the drawings, there is 5 shown™
synchr @ ation apparatus for flash firing and shutter operation in a still-
plctur- jera. In FIG 2, a piezoelectric firing spring 1 is illustrated v
in the\ of an eIongated | eaf spring having opposite end portions 3 and

5. Included 10 on end portion 3 of the flrlng sprlng 1is a hamrer 7 for
striking a piezoelectric generator i ndi cat & enerally as 9. Wien struck in
this manner, thesgsiexmdslenents gmterme@:ifgcm u6BOVANOF] descrdbpdi se for

flash firing. iy Ml REARA i’ @lov¢ol Trbll Bgi1Melndnlehs fixed

by a nounting pin-ll to a camera plate 13. A fulcrum 14 for the firing
spring 1 is di sfRA®are i meen its opposite end portions 3 and 5 to
serve as a support about Refexdriidge dow mmglmeridltgwinlgs f teed. 120

P ded wit hj tall
vl o about a S ¥fiidhachdatdd Grpa tfﬁ%%a Toy" fash el F‘it%h%é" Y
bi ased by a sprishptten @aﬁmiqmi@@om 1c PdcitNT e cOmEZEri ORD as Vi evved
in FIG 2, 25 agei@st22 d iptatbodleetiic ﬂﬁq_&tlggrlj_@tgch 15 S Iocat ed.

against the SN Piesln Sl 7L s U Hﬁé exohgheed apad, s RECsani
retain the firirpeing mappbsiten enshpontddnsi 3eandoékedln30uﬂedlt|on shown
in FIG 2. Y§eny e'é?@%wiéth% of the firing spring 1 is a hammer
7 for striking a piezoelectric generator ‘indicated
generally as 9. When struck in this manner, the '
piezoelectric generator 9 produces an electric pulse
for flash firing. The other end portion 5 of the
15 firing spring 1 is fixed by a mounting pin 11 to a
camera plate 13. A fulcrum 14 for the firing spring
1l is disposed between its opposite end portions
3 and 5 to serve as a support about which the firing
.spring 1 is flexed. .
20 Provided within the camera is a firing
spring latch 15 which is pivotally movable about a
mounting pin 17 fixed to the plate 13. The latch 15
is biased by a spring 19 to pivot in a
counterclockwise direction, as viewed in FIG. 2,
25 against a fixed stop 2l. When the latch 15 is
located against the stop 21, an end portion 23 of the
latch 15 is orientated to engage the end portion 3 of
the firing spring 1 and, thereby, releasably retain
the firing spring 1 in a tensioned, i.e. cocked,
30 position, shown in FIG. 2. 'When released by the
latch 15, the firing spring 1 swings to a firing,
i.e. impacting,position, shown in FIG. 3,
whereupon the hammer 7 strikes the plezoelectric
generator 9 to produce an electric pulsé-for'flash
35 firing. '




Rglch 15, the firing spring 1 swings to a firing, i.e. inpacting,posit.ion,:-
shown in FIG 3, wher eupon the hamrer 7 strikes the piezoelectric genatator
9 to produce an electric pulse for flash 35 firing. -6- The
. piezoel ectric.generator 9 includes a piezoelectric crystal 25 and §
*6pgosed anvil end portions 27 and 29 |ocated at either side of the ‘s&y
257As shown in FIG 2, the piezoelectric 5 generator 9 is nounted w"thin
the canera on a rib nmenber 31 which nmay be #xed to the plate 13. A pair of

termnals 33 and 35, secur to the gryst I ogn espective
electrical |eads 37 and 39 q%ﬂﬁéég}r §%Pe%FEP%sPI?§%?GdF rlgal 10
contacts 41 and 4Spieﬂaeienmniq|Q§ﬂ8&aiu2§ﬂagd43 andr49fapeppgedteGVﬁAth|n a
flash-receiving sogie epdéét{d}{m "H&d“’ﬁ; eldc%e‘aalalt éi:ﬁtert Begeaper gheThe

socket 45 is configur

celve mul, t fl h t 49,
such as a General E¥¥%%%8} 25445 shqyn F‘}nagﬁa \ﬁhl é‘ﬁ*ecBH'FIZrPE egt %iﬁbgpl of
-chem cal flash Barﬁsnéﬁat(mlsl nnmmmuéd uﬂIﬁtﬂlhed:he tamezeondd, riben

received in the sock ect C th t ke contacts
.41.and 43, ther eb?e% %’ét'ﬂ r@ﬁ@_‘ Itfeng it’{ueeg ftl rs&%% #]@Q29 t30 20 the-

plezoelectrlc cryspair 25f ueruinqka 3 randc A5d sgemzed) tp &hesgrysheludes an
openi ng bl ade 55 aZ‘SI 3afe %ﬁ%éﬂéﬂ&&@é&ﬁéﬁﬂdﬂeﬂ%&@i@a\lﬂ lbaEQSBQCt to

O Shor 200U, easd B SRk ek B o Bl o U0, BB IZD
openi ng 61 whi 30 i sontagtedsl and 43. The electrical contacts 41 and
43 are located within a flash-receiving socket 45
formed within a top wall 47 of the camera. The
socket 45 is configured to receive a. stem 48 of a
multiple flash unit 49, such as a General Electric
15 "“Flip Flash", which contains a number of chemical
~ flash lamps 51 (only one is illustrated). The stem
48, when received in the socket 45, makes an
.  electrical connection with the contacts .4l and 43,
thereby electrically coupling the flash unit 49 to
20 the piezoelectric crystal 25. .

_ A shutter, indicated generally as 53,
includes an opening blade 55 and a closing blade 57
pivotally movable with respect to each other about a
common mounting pin 59 on the camera plate 13 to

25. oﬁeh and. close the shutter 53.The opening blade 55
has a rectangular-shaped opening 61 which is aligned
with an exposure aperture 63 in the camera plate 13,
and is of sufficient dimensions to uncover the
exposure aperture63,1 e. open the shutter 53, as

30 shown in FIG. 5. The various positions of the
opening and closing blades 55 and 57, relative to
the exposure aperture 63, as shown in FIGS. 2 - 5,
and the condition of the shutter 53 during the
respective blade positions, are set forth in the




wi,th an exposure aperture 63 in the camera plate 13, and is of suffi.cient “
di nensi eps to uncover the exposure aperture63,i.e. open the shutter 53, ‘as

30 shdaﬁ\in FIG 5. The various positions of the opening and cl osing T a
bl adg®<R®5.and 57, relative to the exposure aperture 63, as shown in FIGS. 2 ..

- 5, .he condition of the shutter 53 during the respective bl ade N\ J
posi t are set forth in the -7- table below Position of Position:
of Cond on of Qpeni ng - Cosing FIG No. Shutter 53. Bl ade 55+
Bl ade 57 5 2 Cl osed Uncb?éring Covering 3 Cl osed:
Covering Watlee Haldwk Cl osed Covering Uncovering

5 Open: : Uncovering Uncovering By this arrangenent, _
therefore, the shutter 88 is 10 closed to prevent film exposure whenever
ei ther one of the blades 55 and 57 is i nPesdtdieni pd poPesithenrefative to

t he exposure aperture~63,c@gﬁﬂﬁgd%pgg'toogggggh filmegpgsyhg When both of
' ' ' sition
§ia§g|g7ngm

the bl ades 55 a 7.are in respecgt,- ive_yn ov%rrng po relative to
t he exposure 15 e, éﬁ&isﬁﬁégéhLon giﬁéﬁe_éppaxat _ be
descri bed: When the camera is set or cocked for picture- taking, as shown

in FIG 2, and it if;desiqﬁgggairﬂtiaie cgbggig'Fosu;nggéﬁgutter rel ease

button 65, adfacent 20 an.opening 67 in the top I 47 canmera, is
manual |y depressed.3 This @®88& a pin néeverisg, whi cHneevendngfrom the
shutter release butgon  Closed Covering Uncovering

' 5 Open Uncovering Uncovering

By this arfangemént, thereforé, the shutter 53 is

10 closed tb prevent filh'exposﬁre wheneﬁeﬁ either one of the.
blades 55 and 57 is in a covering position,_ relative to
the exposure aperture 63, and is open to effect film |
exposure when both of the blades 55 and 57 are in respect-
ive uncovering positions relative to thé'exposure

15 aperture. _

- .The operation of the apparatus will now be

described: | S

When the camera is set or cocked for picture-
taking, as shown in FIG. 2, and it is desired to initiate

a film exposurea shutter releése'button 65, adjacent

20 an opening 67 in the top wg11'47 of the camera, is
manually depressed. This causes a pin member 69,

‘which extends from the shutter release button
65 through the 6peniﬁg_ 67, to pivot the latch 15
'in a clockwise direction about its mounting pin 17,

25 geparating the end portion 23 of the latch 15 from the
end portion 3 of the firing spring 1. Thé resulting
release of the firipg_sp:ing llallows.it to'tapid1y
swing to thé firing position, shown in FIG. 3,
wheretipon . the hammer 7 éharplj strikes the anvil

30 end portion 27 of the piezoelectric_generatof 9 to

' induce a mechanfcal shock in the piezoelectric
crystal 25. The mechanical shock is sufficient to.



85t hrough the dpen]ng' 67, to pivot the latch 15 in a clockw se direction:
about: its nounting pin 17, 25 separating the end portion 23 of the | at 15

Jromthe end portion 3 of the firing spring 1. The resulting rel eas he
firing spring.1 allows it to rapidly swing to the firing position,{s in
PG 3,0 whereupon. the hammer 7 sharply strikes the anvil 30 end p -eh- 27
of“t he piezoelectric generator 9 to induce g,mechanical shock in the -
piezoel ectric crystal 25. The nechani cal shdtk is sufficient to cause

the crystal 25 to qausducheacryissedr 25 fol produppcani eleetrteiPubeeal ong the
electrical |eads %@%ﬁﬂ 139 :t:%nfsm:%acmbﬁ? tﬁ@”é&é&ﬁrﬂéaﬁnﬂeél@slwthe
oc s

flash-receiving s et_ 45, el.ectri,c

h ts of
of the chenical flﬁﬁﬂwqqaﬁﬁbtgf GﬁﬁféFﬁ&& ﬁ°Pﬁ@°th9i %é gag e$?548 |ﬁne
the flash-recei vi rf] sxipit@iceivings solkekert I4I5-F| uxezelacsptcngulzaeur ges the

openi ng bl ade 55 ik GOY Relnts! baoRouE tig éﬁe&{?&ﬁilfﬂa@hn 59 10

normally | ocate”a the o galLnst t

e. an
portion 29 of the lrﬁn@ﬁoeﬁlemt@igeﬁeﬂ-& GhGQN“%ﬂ-BB?eiﬂa& sBPf-Fng§5
Similarly urges t iy |iahi-akadving weckatmably locate a tab 77 on the

cl osi ng bl ade agai.nst an e ort| 79 ,0f the 0.b

Cbnsequently when t he shog% ﬁé? édzbyatﬁg ZE Bhe g%h%@% to the
crystal 25 is trEﬂﬁpaﬂingiuﬂudaujﬁ HMEaanﬂpbkuﬂdepdiregnies aboutectheb 73 on
the opening bl a %qéﬂg %}‘?{"5& t%‘%o@m%ﬁ'l@glgka‘éﬂs 5533”?3531129!16“ e

act uat ed, substantl aneously piezoel ectric ignition of a

flash lanp 51, to Q@ ns(hhﬂd%/351%§aﬂ§ﬁﬁaﬁéed?ﬁ¥é?| 8RdrpoxEianced ¢F

the piezoelectric generator 9. Morepver, a spring 75
similarly urges the closing blade 57 to normally
locate a tab 77 on the closing blade'agains: an edge

15 portion 79 of the opening blade 55. Consequently,

' when the shock wave developed by the mechanical
shock to the crystal 25 is transmitted through the
anvil end portion 29 to the tab 73 on tle opening blade
55, the opening and closing blades 55 and 57

20 are actuated, substantially simultaneously with the

piezoelectric ignition of a flash lamp 51, to pivot
jointly in a forward direction F, as shown in

FIG. 3, without opening the shutter 53. Then the
opening blade 55 rebounds off a stop 81 on the

25 camera plate 13 and is pivoted by the spring 71 in a
reverse direction R, as shown in FIG. &4, thereby
separating from the closing blade 57, which
continues to pivot in the forward direction F.

 Shortly thereafter, the closing blade 57 rebounds |

30 off a stop 83 on the camera plate 13 and is pivoted
by the spring 75 in the'teverse direction R behind
the opening blade 55;”as'shown_in FIG. 5. Such
movement of the opening and closing blades 55 and 57
in a staggeredlrelation, with the opening blade 55

35 1leading the closing blade 57, causes the shutter 53 %o



FIG 3, without opening the shutter 53. Then the opening blade 55 rebounds\"
off a’stop 81 on the 25 canera plate 13 and is pivoted by the spring 71~ in
a reyerse direction R as shown in FIG 4, thereby separating fromthe 3
o bl ade 57, which continues to pivot in the forward direction F. o~
thereafter t he closing bl ade 57 rebounds 30 off a stop 83 -:0n the g
)l ate 13 and is pivoted by the spring 75 in the reverse direction R
behlno t he openi ng bl ade 55, as shown in G 5. Such novenent of the
-openi ng and closing blades 55 and 57 in a Staggered relation, wth the '
openi ng bl ade 5®P8R |agadihey rtewéease@sﬁgsmaeé ?enéaeséé iRetBRUPPER-53 to

29 open gs ]Ehe e trrefild &5 S Hare veeelal nﬁo§1th& tnbeto aet, Iagt bhlefleléé- ;
uncovered, for s-_ing intially passes
over the exposurgﬂgtg%ﬁ%rgﬁQB dﬁﬁ§€i % §ﬁﬁ§t8ye§3gpg éﬁgggﬂrfo 5 cl ose

as the closinglﬂpﬂh;ufk|6ﬂ¢|zﬂhep,mmhesehu&merhé3eiposaneedpeoture 63.

Both the opem‘sn @(}Q %sog::ﬂggctil %“la@'&d 557lﬁgmﬂgyrﬁ§ye§sosgpvm in FIG

2. In the prefer ment - of e resent invention, the nmass of the
openi ng and cl osihiR) eRPAAURR SRETTUTS H7- t Bothrsher opgpdagopndhe firi ng

spring 1, the regmrj Q-,]ngﬁ 56N endf sﬂheomEO}hs BésandSSBhoﬁﬂdlthIGet garn
ot rate opentng of the Stk MR areRintRl of " che brdech) Lfor
t he p|ezoelectrltngﬁnﬁiqnintha masduofs the opeodngcapdl cdosdnggnite a flash
llamp 517 (b)1h CS&S d Lﬂ?‘ ‘t‘?ﬁ“'i’ﬂ@a‘?:ft tf%‘i-cehutft eheWgiPihge peak
I ntensity of the | n|te flash i
spring 1, the respect ve locations of the stops 81
and 83, and the return force of the springs 71 and
75 were chosen, as shown in FIG. 1, (a) to initiate
opening of the shutter 53 approximately 11
. 158 milliseconds after the piezoelectric generator 9
produces an electric:pulse to ignite a flash lamp
51; (b) to synchronize full opening of the shutter
with the peak intensity of the ignited flash lamp at
approximately 13 milliseconds, and (c) to close the
20 shutter approximately 2 milliseconds later. Thus, a
relative short exposure time 1is effected and the shut-
ter 53 1is fully open at the peak flash intensity to
optimumly utilize the flashlight. :
| Known means (not shown) may be included for
25 returning the plezoelectric firing spring 1 to the
cocked position,'shown in FIG. 2. For example, the
firing spring 1 may be returned by a lever movable
by engagement with a film advancing mechanism in the
~ camera. As the firing spring 1 is returned to the
30 cocked position, its end portion 3 will contact a .
 cam surface 85 on the end portion 23 of the latch
- 15. The latch 15 is then pivoted by the end portion
3 of the firing spring 1 in a clockwise direction
'about the mounting pin 17 to permit re-engagement of
35 the latch end portion 23 with the spring end portion
3, | -




*qpproximately 13 mi | 1iseconds; and (c) to close the 20 shutter .
capproximately 2 mlliseconds later. Thus, a relative short exposure tine

Js-effected and the shut- ter 53 is fully open at the peak flash inten .
to_optimumy utilize the flashlight. Known neans (not shown) nay be :

'iéﬁcA uded f.or 25 returning the piezoelectric firing spring 1 to the cock
p\0$ition, showmn in FIG 2. For exanple, the firing spring 1 may be returned
by a | ever novabl e by engagerment with a fit¥advanci ng nechanismin the

camera. As the firing sprafighdugR €854 WPAELAPs tdeom EHD WpRthin@sisndon, its
end portion 3 will _contacf_a_.ca urface, 85, 0n th nd rtign 23 of the
latch 15. The IaFéﬁsiBSiklfﬂ%ﬁn%)?v‘%? dgl)yé’f%%?fﬁ %fﬁt C?ﬁll’%qtﬁnt e¥iring
-spring 1 in a clopkshanidaleshook piceivedcfromtheisaveleatarigermt
- re-engagenent of h tgh ti t j rJGq]?oorti on 3.
~-1C - Al though thggﬂ%gn%t%gsgsﬁggvgtﬁgéo %ﬁ?ﬁ%%?c#%gﬁﬁgﬂb %(Ygs 5 and 57
di sposed for aci ubemmerhy,aikewhbhi bel appeesiatad e Fhosahawdng

..piezoel ectric gengraigary WRenlt Eﬁ €R&ca Rt Othdt | Stiér Lenkbddiddrt s, hamrer 7,
avl

it will be appreciated by th ng, or di par i i e ar at ot her
| :anb\cl)mdi ment s, p_EUChls_H§gaa§¥Fi Rg?ﬁiﬁﬁi 95,91?3? | g@f ﬁ%\?‘ﬁ#ﬁé %Fa esé,detas{]’e
* possi bl e in accor dzecposstiblehiént aacbrdgscefwithe thesteachingmwaf the

Mor eover, the sto f.which:the 0si.n Y/ e
made adj ustable t rggﬁgftt ﬁé@%ﬁ?%%él ﬁg%%g%fn, gﬁlgécg%%ées%o%&gjnen cg}fjl )ﬁth%e
openi ng and clb®i ngosliingebladeahd Bepoundsanayr ke xadr radiushietRe theereby to

change the exposuk@rly ¥Be interval between successive movement of the
- ~ opening and closing blades 55 and 57 in the reverse

direction R, thereby to change the exposure time.
One possible way of making_the stop 83 adjustable 1is

15 to seat it for movement in a slot 87, as shown in

' FIG. 2, between several discrete locations. A
manually operated cam, not shown, may be provided to
effect such movement of the stop 83.

20



One possi bl e way of maki ng the stop 83 adjustable is 15 to seat It for_, NS
nmovepent in a slot 87, as shown in FIG 2, between se ’ X
5 j\s. A manual ly operated cam not shomm may be provided to effect H

pyenent of the stop 83. 20 CLAI MBS 1 Mam sm o~
Mot ogr aphi ¢ canera of the type wherein fla m !“m\‘ nites a#
chem cal flash |anp, and openi ng and closhmg-ofea en 14 s?nchronlsed _
with intensity of an ignited flash |anp, the nechanismcom prising an - '
openi ng bl ade and a closing blade for .respect- ively opening and closing

said shutter,CleBES for effecting novenent of said openi ng and cl osi ng

bl ades, substantlally si mul taneously w th said firing means igniting a

flash Ianp, 10 in a forward dlrectl tho opeleg sai d.shutter, and _f*
return means ¥or first ARy %ﬁuqféﬁﬁﬂi Ié@e ErEP¢ §e°&PF€@tP n and

then novi ng sthel tjpeuwtgaﬁénd@]askseﬁﬂmmmsdmgemtleenaI chemipedt flekh

Gorayed 15 arfEiy |k idend BIE M ddldd He. %S%We?’f i3 ipplbheeh® |
peak interfsi tyigs mtergeﬁmecpflmmerarﬁe Zlash lampj mmephmnmnpgmr

according tO ﬁi% ihg 361%&@%31&"91 %fl%sci lGdl! Fdes r@ggegbgpported
for pivotal 1 ve abou

| n axis. ai ades nove in
forward and rJe @Eﬁqﬁtﬁlqﬂfi sing sai sj”r’ﬂt & MECRSNTSR SééGFgF'ﬁé to
“claim1l or 2 meveneérst ngf neesaind dpnnnrgxrdndwg:lsmMg)mdleg,alsaibefbenrttiglmlyades

Lo Tor et e fidad St Gl B0 LR SEAGY A LBt ol
the reverke dineztforvwird irggiiian Vﬂﬁ'é?ﬂ‘»ﬁ'g wlm%ﬁaﬁé shutter, and

return means for flrst moving said opening- blade in a
reverse dlrectlon and then mov1ng said closing blade in
said reverse direction to respectlvely .open and close said
shutter, whereby initial opening of said shutter is delayed

15 after flash ignition such that the shutter is fully open at
the peak 1nten51ty of an 1gn1ted flash lamp._
2 A shutter mechanism according to claim 1, wherein
said opening and closing blades are supported for pivotal
movement about a common axis as said blades move in. the

20 forward and reverse directions.
3 A shutter mechanism according to claim 1 or 2
comprising means for coupling said opening and closing
blades for movement jointly in said forward direction to
prevent shutter opening and for uncoupling said blades

25 to permit their iﬁdependent movement in the reverse direct-
ion for shutter opening and closing. y
4 A shutter mechanism according to claim 1, 2 or 3
wherein said opening and closing blades move in said reverse
direction simultaneously in staggered relation with said

30 opening blade leading said closing blade.




A A shutter mechani smaccording to cIaLﬂLlL_Q_QL_§_E@E¥§%; sai d
‘opening and cl osing bl ades nove in said reverse direction sinu eougly in’
staggered relation with said 30 opening blade |e |d cl osi ng bl agd )

ah A shutter mechani smaccording to any‘ﬁEEM@ﬁﬂﬂ di ng :

erein said opening and cl osing bl ades are nor i n an

‘ovet | appi ng rel ation over an exposure aperty ?e to cl ose sald shutter. 5 6

A shutter mechani smaccording to any one of "The precedi ng clains wherein
_said opening and closing bl ades each have respective covering and

uncovering p05|§ ions rel g 's\h%.ttt‘éraﬁe@hahﬂﬁmeéﬁeérlﬂfngp%téhﬁf odali gif bhga@les
- being novable in sald f or l.on _to.coverin g ?#E
- positions respRR4GRt &ﬁ@lﬁ&vg eé'ef"ﬁ BRad, 898?§§gd?ﬁ7‘ CCET%?’F']?% %%rl ng
~~and covering poanélnurmamiypemMan@eﬁ iR an overlAppimgtrelatidrandeer an
~according to clmG Ml 33l 3hULLCLaLT RgRsuhen both of sald
g i%

openi ng and cl oSi sare in respectirve uncoverlng positions and said
shut- 15 ta&r i& closed wh@muaﬁemem@p%anésmfagapadbnad e #BYione ¢HvEre ng

position. 8 rececﬂr@m@hm@a@mﬁseﬁaoagleﬁﬂngomycp@@mé EMes

di I I d
prcocdi g ol ol L DL A ReReeae AShSERor SERSE ot A RECCS, |,

sai d reverse direddtiore t® an or tha skpbsurenaphaMusa)asanddbh@desbhﬂxngn8
as appendant ! Gyl G a?Ld"‘"i%&WaH-dsﬁi?e%g%”@obbé@@ﬁﬁ‘} i@ d Ser-

position rebounds 0 S respective sto then said S|n ade 1 n an
uncoverlng1p05|148nPQQﬂiiﬂﬂﬁ;RE?PQ@WFWeﬂy,ré§§e@9V§Elgtb% t¥%rr%ﬂ%%%%5|ve

movenent in 't heyieec bidirs & olivirReivie@ings ahd epveriggapdsitoshs grodpeletibeing
SRR R M P Beb B BHLSBoflE 55 b8l 83k 8 PWAL b
: said shutter is open when both of sald opening and.closing
blades are in respective uncovering positions and said shut-
15 ter is closed when at least one of said blades is in a
covering position. '
8 A shutter mechanism according to any one of the
preceding claims wherein said return means includes respect-
ive spaced stops off which said opening and closing blades
20 rebound for movement in said reverse direction.
9 A shutter mechanism according to claim 8 as
appendant to claim 6 or 7 wherein said opening blade in
a coverlng position rebounds off its respective stop and
then said closing blade in an uncovering p051t10n rebounds
o5 off its respective stop, for successive movement in the re-

verse direction, said opening and closing blades being

separately urged by spring means in the reverse direction

to respective uncovering and covering positions.

10 A shutter mechenism according to claim 9 wherein
30 said stop off which said closing blade rebounds is adjust-

able to vary the interval between successive movement of

said opening and closing blades in the reverse direction.



10 - A shutter nechani smaccording to claim9 wherein 30 said.stop \—% 7
' \ sai d closing blade rebounds is adjusL;_abLe—%e—vaTV”Tﬁéd]nterVaI ,
ccessi ve novenent -of said opening and cl osing bl ades in.the
gl rection. - 13 - 11 A shutter muﬁ“‘ﬁ ﬂ\ng to any-
one of The preceding clains wherein the flash flrrﬂm es a \
pi ezoel ectric generator for receiving-a ﬁechanlcaJ sshéck “t o produce an
electric pulse for igniting a flash lanp, 5 said opening and cl osing blades
bei ng supported so as to QF ctuable in said fo%yard di rection b¥ ﬁid'
mechani cal shbkk. 12 shut¥ e, RecHAN S T COniaP80 18I ARVt 8281 8F P2
wherein said pm&nndmngﬂthams1whqnﬁmnnthe dHeshe fimgngnmeensOcompeierposure ';“
aperture is s t | r a§ o
P é‘pﬁféé%am C ﬁ‘%ﬂ(%%% z"!sttd} oA x%c"e&%hgcta h%ﬁa‘aﬂ%ai ghagkng o

recei ve such a ani sm accor
claim1 substbmtPreduds & elcdiniise MFeddodr lgwd thngner éLepBntemPe t he

?fcogp?nylsﬁg Sl P dg?@uﬂé arfd‘l clos1nhg b&ardfe@t Wl%@P'SQIp@@mga eerr:atélt g$bng
as I ring ,nean 1 Tl N chem S u e
mechani sm accRy o?%@*%)%l%%sf‘ osf?é"%oaf réadf n By said méeRanic

shock. . o
12 A shutter mechanism according to claim 11
wherein said opening blade in a position uncovering an or -

10 the exposure aperture is supported in contact with said
 piezoelectric generator to receive such a mechanical shock.

13 A shutter mechanism according to claim 1 substant-
ially as hereinbefore described with reference to the

_ accompanying drawings.

15 14 . ' A photographlc camera comprlslng flash flrlng
means for 1gn1t1ng a chemical flash lamp, and a shutter
mechanism according to any one of claims 1 to 13.




