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2206699 MULTI - PROGRAM- SHUTTER This invention relates to notor driven nulti-
5 grogram shutters. In general, when a lens having a relatively |ong focal
| ength is used, or. when the picture of a noving object is taken, a high
speed programis needed, whereas, when a |lens having a relatively short
focal 10 length is used, or when t he depth of field is desgﬁegﬁzfé
relatively deep, a Iom/speed programis needed. A typical nal

mul ti<program shutter having high and | ow speed progrians is arranged such
t hat (the rotational speed of a notor is controlled (see Japanese 15 Patent
Appl iTation No. 61-2796 (1986)).. In such a nulti-programshutter, a
stepprng notor which is reversible and | ess costly is used, and to switch
the rotational speed of the stegpi M0 f 3.QRe. 0 the other, it is
general practice to change only—2tC O 06 —ptl ses. Fbmever this.
practice suffers fromthe follow ng dlsadvantages As shown in Flgure 7,
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pre e exmpsdmmghhﬂxsﬂus¢d, or when the depth of field is desired to
be relatively deep, a low speed program is needed. A
typical conventional multi-program shutter having high
and low speed programs is arranged such that the _
: rotational speed of a motor is, controlled (see Japanese _
45 Patent Application No. 61-2796 (1986)).
In such a multi-program shutter, a stepping motor
which is reversible and less costly is used, and to
switch the rotational speed of the stepping motor from
_ one to the other, it is general practice to change only
20 the ON period of pulées. However, this practice suffers
from the following disadvantages. As shown in Figure
‘ - 7, if driving conditions in which the relationship
between the rotational angle of the rotor of the
stepping motor and pulses is linear when the shutter
25 speed is high and the ON period of the pulses alone is
changed when the shutter speed is low, then, the
relationship between the rotor rotational angle and the
pulses is dis-ordered as shown by the broken line. This
_ is because the balance between the output of the
309 stepping motor and the load thereon is destroyed. This
dis-order causes the change of sector aperture diameter
with respect to the elapsed time to become non-uniform,
as shown by the broken line in Figure 6, so that it is
impossible to effect precise exposure control. 1If,




2 conversely, motor driving conditions which are optimal when the shutter
speed is low are set, the rotor of the stepping notor cannot follow up the
the shutter speed is high, resulting in the shutter failing 5
to operate normally. The present inven&ion ai ns- at overconi ng the above
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According to the present invention, there is
provided a multi-program shutter having at least two
programs, said shutter ¢omprising: a motor for opening
and closing sectors of the shutter; selecting means for
selecting one of said programs; and a control circuit
for controlling said motor under predetermined driving
conditions at least on the basis of an output from the
selecting means, said driving conditions including a
pulse duration and predetermined voltage or current
corresponding to each program.

In the preferred embodiment the motor is a stepping
motor. ' | . .

The shutter may have at least a high speed program
and a low speed program where shutter speed is made '
felatively fast and slow respectively.

| Preferably the control circuit is arranged to
control the motor at least on the basis of an output
from the selecting means and information concerning the
brightness of a subject to be photographed.
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The sel ecting nmeans nmay be a nanualty Oberable switch. The invention is
I | ljustrated, nerely by way of exanple, in the acconpanying drawi ngs, in

which: - 5 Figure 1 is a plan view of one enbodi nent of a _
mul ti-program shutter according to the present invention;, Figure 2 is a
sectional view of the shutter shown in Figure 1; 10 Figure 3 is a

pl an view of a known stepping notor used_in a multi-programshutter
accorging to the present invention; Figuﬁe 41is a sectional view of the
nntogvshorn |3 flgure 3; 15 t Flguae 5d|s a pro?rantchart illustrating
prograns for determ er eed and_an aperture val ue |n a
nultl-prograntshutté? Eg} n?om?ggsppé§eﬁF Pn@@ﬁppéﬁ #is a
chart show ng ssingles in sector 20 aperture diameter in the case of fast
and sl ow shutter sp 1 g is.a_chart _sho novene of the
rotor of a stepplngg§ﬂ$ +nYﬁH€ﬁ3 ; g}“%559%§ q TP5R T@h%? ¥RYsPdeds. 25
Figures 1 andaxaﬂnmeonﬁnehhedaqeqmpahyanguBrawipgsgranryhuchep accordi ng
to the pregent invergj Af]bﬁ% éi‘&ﬁ % ? ﬁ@seﬂ%hﬁ.hg k:ng,fpl ate 2

or ¢

secured théreto. A sec et'ween ase plate 1 and
the | ens posi Mhiimpypegramsh uﬁbegeeggpsdinsothtbeppwessnmy provided in

the sector chamgintdiod e sectors 4 pivoting symmetrically about pins 5 to
determ ne a |lens aperture ect or dr|V|n | ever 2 sgﬁplvotally suppor t ed

on the base plate.lﬁ%F%F%h%f s?‘mﬁ?ﬁﬁ pral, view; g shuttez, shown s
engaged through Figure 1;

\_/ 10 ~ Figure 3 is a plan view of a known stepping motor
used in a multl—program shutter according to the present
invention;

Figure 4 is a sectional view of the motor shown in
Figure 3; : _
15 Figure 5 is a program chart'illustrating programs
for determining a shutter speed and an aperture value in
a multi-program shutter according to the present
invention; |
Figure 6 is a chart showing changes in sector
20 aperture'diameter in the case of fast and slow shutter
speeds; and | .
Figure 7 is a chart showxng movement of the rotor

_\/' of a stepping motor in the case of fast and slow shutter
speeds. ' _
25 Figures 1 and 2 show one embodiment of a multi-

program shutter according to the present invention. A
base plate 1 has a lens positioning plate 2 secured
thereto. A sector chamber 3 is defined between the base
plate 1 and the lens positioning plate 2. Two seétors 4
30 are pivotally provided in the séctbr chamber 3, the
sectors 4 pivoting symmetrically about pins 5 to
determine a lens aperture. A sector driving lever 6 is
pivotally supported on the base plate 1 to a shaft 7
which is built therein. The lever 6 is engaged through



4 a groove portion 6a formed at one end thereof--with a pin 9a of a sector
driving wheel 9 which is pivotally provided on the shaft 7. The |ever 6
is also engaged with the sectors 4 through a sector. pin 10 which.is *
provided in the side thereof which is, closer to the base plate 1. The
sector driving wheel 9 is pivotally §bpported by the shaft 7 in such a
manner that it is, when in a stationary state, held at a ref er ence- position
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(Figure 4) of a stepping motor 12 through-a gear train.

15 - A pin 11 is adapted to engage with either one or
the other of the portions 9b of the sector driving wheel
9 thereby to limit the range within which the sector
driving wheel 9 can rotate. o

Referring next to Figures 3 and 4, which show one

o0 embodiment of the stepping motor 12, a quadri-pole rotor -
13 is made of permanent magnets and is rotatably
attached to upper and lower-plates 14, 15 with oneé end -
of the driving shaft 13a projecting from the lower plate

o "15; so that the sector driving wheel 9 is driven through e

25 @ pinion 16 which is secured to the projecting end of </
the driving shaft 13a. Stators 17,18 each made of a U-
shaped magnetic material have two leg portions. Each of
the stators 17, 18 has an exciting coil L1, E2 wound on
one leg portion thereof, and each stator has two -—-

30 magnetic pole portions 17a, 17b and-18a, 18b, provided )
at its distal end in such a manner that the two magnetic
pole portions are in 90 relation to each other with
respect to the central axis of the rctor 13. The
stators 17, 18 are positioned by means of guide pins 19 =




respect to the central axis of the rotor 13. The stators 17, 18 are

posi tioned by neans of guide pins 19 5 so that one . nmagnetic pole portion
17b of the stator 17 and one magnetic pole portion 18b of --the stator 18
are in.[err] relation to each other with respect to the central axis of the
rotor 13. Thus, the stepping nmotor 5 12 is arranged so that the rotor 13
can be rotated both forwardly and reversely through steps each set at [err]
Referying back to Figure 1, a control cirkuit 22 is connected to the
steppi'ng notor 12 through a driver circuit 21 to which is connected a

const®@nt voltage 10 circuit 20.  To the control circuit 22 are connected
t he const ant vg‘Ptéﬁ%tcPf‘GuF'ng’G%'Pglﬁ'lm%ﬁ°%vﬁzlér9fz$%p%§ﬂ%°’éf17
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the basis of constant voltage circuit 20 and a selector switch 23
capable of selecting either one of a high speed program
and a low spéed program. The driver circuit 21
amplifies signals output from the control circuit 22 and
15 feeds the amplified signals to the exciting coils L1 and
L2 of the stepping motor. The constant vdltage circuit
20 is capable of controlling two different kinds of
supply voltage, i.e. high and low voltages. The
circuit 20 selects either one of the two voltages in
20 accordance with a signal output from the control circuit
22 and outputs the selected voltage to the driver
co circuit 21, In the control circuit 22 are previously
~ set driving conditions for the stepping motor, i.e. the
number of pulses, pulse duration and applied voltage, so
25 that an . optimal relationship between the shutter speed
- and the'aperture value can be obtained from subject
brightness information delivered from a photometric
section (not shown) and information concerning whether
the selector switch 23 is open or closed on the basis of
30 two, i.e. high and low speed, programs shown in Figure
5. Among the motor driving conditions, pulse duration
and applied voltage are selected on the basis of the
selector switch information. If it is assumed that, for
example, when the selector switch 23 is open, the high



30 two, i.e. high and | ow speed, prograns shown in Figure 5. Anpbng the

not or driving conditions, pulse duration and applied voltage are sel ected
on the basis of the selector switch information. If it is assumed that,
for exanple, when the selector switch 23 is open, the high 6 speed
programis selected, a pre-set short pulse duration and high applied

vol tage are sel ected when the switch 23 is open, whereas, when the sel ector
switch 23 is closed, a pre-set |ong p& se duration and | ow applied 5
voltage are selected. |t should be noted that stepping notors have general,
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the stepping motor and the pulses is linear'in the case \o/
of both high and low shutter speeds, as shown in Figure
7. As a result, the change of sector aperture diameter
with respect to elapsed time becomes linear, as shown in

15 Figure 6. : : | |
' Figure 5 is a program chart showing the programs
of a multi-program shutter according to the present
invention, in which the ordinate represents'aperture_
value (F-number), the abscissa represents the shutter
20 speed (T), and the oblique axis represents E, value.
The high speed program is'a program according to which
the shutter speed is set at relatively high values and _
which is therefore suitably selected when a tele-photo J
lens is used or when the picture of a moving subject is

25 taken, whereas the low speed program is a program

according to which the shutter speed is set by
relatively low values and which is.therefore,suitably
selected when a wide angle lens is used or,when the
depth of field is desired to be relativelv deep.

30 The operation of the multi-program shutter _

| arranged as described above will next be described
It is assumed that, since a lens having a

relatively long focal length is used, the high speed
- program which involves less effect of camera shake is



relatively | ow val ues and which is t her'ef ore suitably sel ected when a w de
angle lens is used or when the depth of field is desired to be relatively

deep. 30 " - The operation of the nulti-programshutter arranged as
descri bed above will next be describé&d. It is assuned that, since a |lens
having a relatively long focal length is used, the high speed program which
I nvol ves | ess effect of canmera shake is sel ected by the selector switch

23. \en, in this state, a release buttdn (not shown) is actuated, a power
supply switch (not shown) is turned ON and information concerning the '

brighﬂness of the subject to 5 ke photographed and informatiaon concerning
whet her the sé%ﬁ?ﬁgeémﬁycﬁ%%sieseé’g@? (?g' %g’@'ar Fhemuiin £Ri% control
circuit 22. Thetabe}ral fr'&lﬁauiet lbaztw qaot tﬁm@s?i)gh§mi:am¢c}wladn shown in
Figure 5 on t si s, . of .t he ctor .switch . nformtion,. an SO
det er m nes anrﬁ%‘pgf)pgflﬁgllyaﬁﬁﬁﬁgg Joata shoxmd '&%ﬁt‘?’grﬁff r the
st eppi ng not orinformdtionocbneceroinguithe? briightinessdaifertheemulmjecthetdasi s
of the bright o LOR @.}u r. . of S f }ﬁﬁﬂj tor. 12
on condition t afpl%ﬁ%%gﬁghggngﬁlﬁpqggpmr&gﬁgﬁegggg%{rlﬁigﬁlg{ ue aénlg {Fﬁee 15
shutter speed selectori gawitchi 28 discopeghorpedesgdogreninput da hhes a
~and
the driver circuit 2 e constant voltage circult outputs t ﬁﬁg) .
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control circuistepimgl mbtorondt antheotbageoli cduicuit 22 further :
determines on the basis of the brightness information a
number of pulses for the stepping motor 12 on condition
that the rélationship between the aperture value and the
15 shutter speed is coincident with the high speed prog:am,'
and outputs a predetermined number of-pulées-to both the
constant voltage circuit 20 and the driver circuit 21.
R The constant voltage circuit 20 outputs the high supply
| voltage to the driver circuit 21 in response to the
20 signal output from the control circuit 22. The driver
ciréuit 21 outputs to the stepping motor 12 a high
- applied voltage, a short pulse duration and a predeter-
~ mined number of pulses on the basis of the outputs from
the control circuit 22 and the constant voltage circuit
25 20. The output of the driver circuit 21 is supplied to
the exciting coils L1 and L2 of the stepping motor 12,
and the stators 17, 18 are thereby excited, causing the
rotor 13 to rotate forwardly and reversely through an
angle corresponding to the predetermined number of
30 pulses under the above described driving conditions.
The rotation of the rotor 13 is transmitted to the
sector driving wheel 9, through the pinion 16 against
the load of the spring 8. The pivotal motion of the
sector driving wheel'9 is transmitted to the sectors 4

predet er m ned éw@faloé_ingauiesth behi b%t%ﬂsa&lcu;gﬂ tzaageséaiéa}lg



25 20. The output of the driver circuit 21 is supplied to the exciting
coils L1 and L2 of the stepping notor 12, and the stators 17, 18 are

t hereby excited, causing the rotor 13 to rotate forwardly and reversely

t hrough an angl e corresponding to the predeterm ned nunber of 30 pul ses
under the above described driving conditions. The rotation of the rotor 13
Is transmtted to the sector driving wgeel 9, through the pinion 16 agai nst
the | oad of the spring 8. The pivotal notion of the sector driving wheel 9
is transmtted to the sectors 4 8 through the | ever 6, thereby effectlng

a sector opthirb@gdpeatled i Déwver 6)ethesebpf ebEgbtongf asrse%*tl&t%r peri®Rd a (O
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10 shown in Figure 7. _
Although in the aforegoing embodiment two, i.e. \~)
high and low speed, programs are used, it is possible to
readily carry out the preseht invention in the case
where the number of programs exceeds two by increasing
15 the nucber of selector switch meane and setting approp-
riate pulse duratlons, applied voltages, etc. for each
of the programs. - '
Although in the above described embodiment a
stepping motor is employed,_it is possible to employ any
20 type of motor whose forward and reverse rotation can be
controlled. | '

' Further, although in the described embodiment the
selector switch is actuated manually to select an ‘
optimal program, the present invention is not

25 necessarily limited thereto. For example, in a camera
provided with a plurality of_lenses'having different
focal lengths, such as a tele-photo lens and a wide
angle lens, if a selector switch is arranged so as to be
actuated in response to the operation of a lens

30 selecting means, it is possxble to select automatically
a high speed program when the tele-photo lens is used,
and a low speed program when the wide angle lens is

+ used.,
As has been described above,'accofding to the
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Further, although in the described enbodi nent the selector switch is -
actuated nanually to select an optinmal program the present invention is
not 25 neceSsarily limted thereto. For exanple, in a canera provided
with a plurality of Ienses having different focal |engths, such as a

tel ephoto lens and a wide angle lens, if ‘a selector swtch is arranged so
as to be actuated in response to the opegation of a lens 30 sel ecting
nmeans, it is possible to select automatifally a high speed program when the
tel ephoto lens is used, and a | ow speed program when the wi de angle lens is

used> As has g, &?@qﬁ@éﬂffgﬁvethé(?%i@hg% b2 bigrent @ﬁcorarad'went' on,

the voltage o current supp I's ch angO ance with
the sel ected WA yinj acporgansepwdt not or

smoothly in e dHMYﬂ“Eﬁ@bﬂ&ﬂﬁ?lﬁ?kftuﬂbf9b§bibﬂbatﬁedﬁiﬂﬂatéﬂﬁﬂéUre
di ameter with r ect to apﬁs Therefore it is ssi bl o effect
hi gh preC|S|oH‘§ﬁ§ r %ﬁﬁhaPEBQFéﬁngg hegkep 29’ |
synchroni st i @hatdeh cif ashe adpertape i dbhmepert uﬁ.ehdraepee:lt c:@r reesamuﬂ ng to
the subiect dighdnce iSledre (16505 PBOLETHTRMES' B£BELY BRI brett >
exposure control and also realise high precieion of
synchronisation with flash at an optimal aperture
diameter corresponding to the subject distance when
10 flash photography is carried out.
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CLAI MS 1. A mul ti-program shutter having at |east two prograns, N
said shutter conprising: a notor for opening and closing sectors of the
shutter; selecting neans for Selecting one of said prograns; and a.control :
circuit 5 for controlling said notor under predeterm ned driving conditions
at | east on the basis of an output fromdhe sel ecting means, said driving
conditions including a pulse duration and predeterm ned voltage or current

correspondi ng to each program 10 2. A shutter as clained in claiml in
which the notor is a stepping noted~ I8 A I M Shutter as claimed in claim 1.

or 2 having at |east a high speed progran1and a | ow speed progran1mhere Q,g'
shutter speed, is tlvel ow 15 respect. vel A T
shutter as Cldlé.l negslfjﬁnw re S}t‘}ta %?PW%PP% 1ht"r"b‘%l circuit is
arranged to @rogxams hesand cshtﬂtté:eac@nmsimg basa snoﬂozarfamtqp&nimg)m t he

sel ecting rreaéﬁ? acgﬂ, r i brightse ?é ubj ect
to be photographe ésmé) é?éﬂ f&;‘%ﬁ{g‘ %’l—ﬂ;éé}%—l n %\iy p‘%’ec% Ing’ cli:olen I n

whi ch the sels®teclkingone |05f asmlmqym aland syiqantral ciroyit
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and as shown in accaonpanyi ng draw n

) con&itlons at fggs oélthe baé%s of an output from the
selecting means, said driving conditions including a
pulse duration and predetermined voltage or current

corresponding to each program.

10 2. A shutter as claimed in clalm 1 in which the o
motor is a stepping motor. '
3. A shutter as claimed in claim 1 or 2 hav1ng

at least a high speed program and a low speed program
where shutter speed is made relatively fast and slow
15 respectively. :
4. ' A shutter as claimed in any preceding claim in
which the control circuit is arranged to control the
motor at least on the basis of an output from the
- selecting means and information concerning the bright-
20 ness of a subject to be photographed.

5. A shutter as claimed in any preceding claim in

which the selecting means is a manually operable switch. '
\ L

6. A multl-program shutter substantially as herein S

described with reference to and as shown in the
25 accompanying drawings.
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