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SHUTTER CONTROL MECHANISM (71)   We, EASTMAN KODAK COMPANY,  with the
shutter control mechanism of the a Company organized under the Laws of the
present invention. Camera parts not specifi- State of New  Jersey, United
States of  cally shown or described may take various America of 343 State
Street, Rochester, New  forms well known to those skilled in the art. 50 5
York 14650, United States of America, do    In Fig. 1, there is shown a
shutter mech- hereby declare the invention, for which we  anism according
to the preferred embodi- pray that a patent may be granted to us, ment of
the invention including a pair of and the method by which it is to be per-
shutter blades 11 and 12 pivotally mounted formed, to be particularly
described in and  by pins 13 and 14 respectively attached to  55 10 by the
following statement:-             a support plate 15 for opposed reciprocal
This invention relates to automatic shut-  motion to uncover and cover an
exposure ter controls for photographic cameras and  aperture 16 to effect
photographic exposures. more particularly to such shutter controls  Pivotal
movement of the shutter blades is of the type including a light-integrating
tim-  controlled by an armature 17 pivotally moun- 60 15 ing circuit.
ted on a pin 18 and biased by a spring 19 It is an object of this invention
to pro-  having one end attached to a detent 20 on vide an improved
automatic shutter control an extension 21 of the armature, and the of the
type including a light-integrating, tim-  other end attached to a bracket
22 mounted ing circuit for determining shutter speed.   on the support
plate 15. The spring 19 65 20   According to the present invention there
biases the armature 17 in a counter-clock- is provided a shutter control
mechanism, for  wise direction to the cocked position shown a photographic
camera, comprising an elec-  in Fig. 1 against a stop 23; in which posi-
tronic circuit including a photoresponsive  tion the detent 20 attached to
the shutter device in an RC arrangement for determin-  blades holds the
shutter blades in a cover- 70 25 ing the open time of the shutter in
accord-  ing position with respect to the exposure ance with ambient light
conditions, and a  aperture 16. Also mounted on the pin 18 setting means
for rendering the shutter oper-  is an inertia lever 24 which is biased by
a ative under the control of mechanical means,  spring 26 in a
counter-clockwise direction and independently of the electronic circuit,
towards its rest position in which it is in con- 75 30 at a speed suitable
for flash photography.  tact with a support plate 27 attached to the The
invention will be described further,  armature 17. The spring 26 has one
end by way of example, with reference to the ac-  attached to a detent 28
on the inertia lever companying drawings, in which:-        and the other
end attached to a detent 30 Fig. 1 is a perspective view of a shutter  on
an extension leg 32 of the armature 17, 80 35 control mechanism according
to a preferred  so that the inertia lever and the control embodiment of the
invention;            armature are "scissored" together, that is Fig. 2 is
a schematic diagram showing an  they are biased toward engagement with each
example of a time-delay circuit which can  other by the spring 26. be
employed with the shutter mechanism to    To actuate the shutter mechanism
shown  85 40 Fig. 1; and                            in Fig. 1, there is
provided a shutter release Fig. 3 is a view similar to Fig. 1 with the
slide member 34 which is accessible for shutter open under the control of a
mech-  actuation from the exterior of the camera. anical speed control.
The release member 34 is biased by a spring Because cameras are well known,
the pre-  36 to the cocked position shown in Fig. 1 90 45 sent description
will be directed to elements  against a stop 37, in which position a nose
forming part of, or cooperating more directly  38 engages a plate 39
attached to an impact [Price 33p]    2
1,390,986                                        2 driver 40 to hold them
in their cocked posi-  trol circuit that energizes the electromagnet 65
tions. The impact driver includes a rotor 41  80. pivotally mounted on a
pin 42 for rotation    As mentioned above, when the release with respect to
a plate 43 attached to the  member 34 is depressed, the switch S1 is 5
support 15 to actuate a plurality of switches  closed by the detent 60 to
energize the cir- having contacts associated therewith which  cuit shown in
Fig. 2 by means of a battery  10 



control operation of the circuit described  source 90. The circuit also
includes switches below. The rotor 41 is biased by a spring  S2-4: which.
are actuated by the plate 43 44 having one end attached to an extension
and the rotor 41 associated with the impact 10  46 on the driver and the
other end attached  driver 40 for relative rotation in response to a pin 48
on the support plate to bias the  to rotational movement of the driver.
Before  75 driver in a counterclockwise direction. The  the release member
34 is depressed suffi- driver is also held in the cocked position  ciently
to release the drive member 40, the shown by the engagement of an extension
contact blades are relatively positioned, as 15  50 of the driver with a
shoulder 52 of a lever  indicated in Fig. 2, with switches S2 and S4 54
which is mounted on a pivot 56 and  closed and switch S3 open. When switch
80 biased in a clockwise direction by the force  S2 is closed a
photoresistor 92 is connected of a spring 58.                            in
series with. a variable resistance 94 to form When the release member 34 is
depressed,  a voltage divider circuit that provides a volt- 20  a shoulder
60 on the release member closes   age at a junction 96 that is functionally
closes  related to the level of illumination incident 85 a power switch S1
to energize the control  on the photocell. The junction 96 is con- circuit
shown in Fig. 2, and the nose 38 is nected to the input  98 of a trigger
circuit moved out of blocking relationship with the     100, which is
adapted to switch from a non- plate 39 of the driver 40. Further depres-
conductive state to a conductive state 25  sion of the release member then
causes it  the voltage at the input 98. is below a pre- 90 to engage and
depress the lever 54 to re-  determined value. This circuit is not shown'
move the shoulder 52 out of engagement with   determined value.  This
circuit is not shown the extension 50 to permit the driven 40 to        in
detail since this type of circuit is well rotate in a counter-clockwise
direction under  known  in  the art. One well known example 30  the
influence of the spring 44, so that the arm 46 strikes a lug 64 on the
control arma-  102, a ground lead 104 and an output lead  95 ture 17 to
drive the armature in a clockwise  102, a ground 104 and  an output lead
106. The trigger circuit in this embodi- direction against the influence of
the spring  met is adapted to conduct current from the 19 to open the
shutter blades.           output lead 106 to the ground lead 104, only 35
When the shutter mechanism  is condi-  when the potential at the input lead
98 is 100 tioned for use without a flash lamp inserted  below  the
predetermined  v alue.  When in a receptacle 65 provided on the camera
switches S2 and S4 are closed as shown in as shown in Fig. 1, the inertia
lever 24 is  Fig. 2 an electric lamp 108 is connected with caused to rotate
with the control armature  the output lead of the trigger circuit 100, 40
17 until the extension 32 of  the control  and that lamp is energizable by
the circuit 105 armature engages a cam surface 68 of a latch  in response
to detection by the photoresistor member 70 adapted to permit the extension
92 of a low scene light condition. 32 to pass beyond the latch member in
one    However,when the impact driver is actu- direction but to be retained
by the latch  ated, the rotor and plate are rotated with 45  member from
returning in the opposite direc-  respect to each other to open switches S2
110 tion.  Shortly after the extension 32 has  and S4 and close switch S3,
the variable proceeded past the latch 70, an extension  resistor 94 is
connected in parallel with a arm 72 on the inertia lever 24 strikes a stop
second variable resistor 110 through the member 74 on a lever 76 having an
exten-  switch S3, and the series parallel combina- 50  sion 78 adapted to
sense the presence or  tion of resistors 92, 94 and 110 is connected 115
absence of a flash lamp in the socket 65. in series with a capacitor 112
which was pre- The latch member 70 is urged to the retain-  viously shunted
to ground by the switch S2. ing position shown by the spring 58 and an
Also the junction 113 between the capacitor electromagnet 80.  The latch
member 70  112 and that series-parallel resistor com- 55  retains the
shutter blade in an open position  bination is connected to the input 114
of a 120 as long as the coil 82 of the electromagnet  second trigger
circuit 116. The connection 80 is energized under the control of a cir-  of
the capacitor 112 and the resistor com- cuit such as shown in Figure 2.
When the  bination including the photoresistor 92 forms circuit
de-energizes the coil, the force of  an integrating circuit with the
capacitor be- 60  the spring 19 urges the extension 32 to  ing charged
through the resistor combina-  125 override the influence of the spring 58
to  tion at rate determined by the light level permit the shutter blades to
back to  incident on the photoresistor. Upon actua- their closed position.
Thus the length of the  tion of the switch S2 to open and S3 to exposure
interval is determined by the con-  close, the voltage at the input 114
connected    3                                       1,390,986
3 to the junction between the capacitor and  the control armature 17
rotates until it 65 the photocell-resistor combination changes  strikes the
stop member 66 and the inertia from its initial potential to a
predetermined  lever 24 continues rotating in a clockwise value in a period
of time depending on the  direction until it strikes the bracket 22, in 5
well-known time contact "RC" of the inte-  which position a switch S5 is
closed to ignite 



grating circuit, which is determined by the  the flash lamp. The inertia
lever then re- 70 value of the capacitor and the effective re-  bounds to
strike the control armature and sistance value of the photocell 92 as
estab-  rotate the armature in a counterclockwise lished by the intensity
of light from  the  direction to close the shutter blades. Thus, 10  scene
to be photographed. When the volt-  the length of the exposure interval is
deter- age at the input terminal 114 of the trigger  mined by the design
parameters of the con- 75 circuit 116 reaches the predetermined value,
trol armature and inertia lever at a pre- the trigger circuit is caused to
switch from   determined speed, when the shutter is not its conductive
state to its nonconductive  controlled by the timing circuit shown in 15
state thereby actuating the coil 82 connected  Figure 2. to the output lead
118 of the trigger circuit   It will be appreciated that if there is no  80
116 to release the shutter blade for move-  battery, or a dead battery, and
further that ment back to its covering position to ter-  if no flash lamp
124 is inserted in the minate an exposure interval.  Thus, the  socket 65,
the exposure time will again be 20  exposure interval is initiated
simultaneously  controlled mechanically but movement of with activation of
the integrating circuit by  the inertia lever 24 is then limited by its 85
the actuation of switches S2 and S3, and it is  contact with stop 74.
Therefore the inertia terminated by the trigger circuit 116 after  lever
returns the armature 17 to close the a period of time determined by the
integrat-  shutter blades. The exposure time in such 25  ing circuit
according to the illumination in-  instance is equal to the fastest shutter
speed cident on the photoresistor 92. Therefore,  of which the camera is
capable.          90 the length of the exposure interval is deter-    The
invention has been described in de- mined by the integrating circuit as a
func-  tail with particular reference to preferred tion of the level of
scene illumination inci-  embodiments thereof, but it will be under- 30
dent on the photocell.                     stood that variations and
modifications can When an operator starts to depress the  be effected
within the scope of the present 95 release member 34 the switch S1 is
closed  invention as defined by the appended claims. to activate the
exposure control circuit shown in Fig. 2, and in low scene light conditions
WHAT WE CLAIM  IS:- 35  the trigger circuit 100 energizes the lamp   1. A
shutter control mechanism, for a 108 to indicate to the operator the exist-
photographic camera, comprising an elec- 100 ence of such low light
conditions. The oper-  tronic circuit including a photoresponsive ator then
has the option of continuing to  device in an RC arrangement for determin-
depress the release member 34 to initiate  ing the open time of the shutter
in accord- 40  an exposure interval that is timed by the  ance with ambient
light conditions, and a integrating circuit in Fig. 2. However, the
setting means for rendering the shutter oper- 105 operator may prefer to
take a flash picture  ative under the control of mechanical means, in such
low light conditions, and he can elect  and independent of the electronic
circuit at to insert a flash lamp 124 in the socket 65 a speed suitable for
flash photography. 45  provided in the camera for that purpose.    2. A
control mechanism as claimed in The exposure control apparatus according
Claim  1 wherein the setting means is ar- 110 to this invention is adapted
to sense the  ranged to be responsive to the attachment presence or absence
of a flash lamp in the  of a flash device to a camera incorporating socket
by means of the sensor arm 78. When  the shutter. 50  a flash lamp is
inserted in the socket as seen    3. A control mechanism as claimed in in
Figure 3, the sensor arm 78 is caused to  Claim  1 or 2 further including
means for 115 be displaced such that the lever 76 is rotated  operating the
shutter mechanically at the counterclockwise which results in a displace-
fastest speed at which the shutter is oper- ment of the stop 74 on the
lever to be dis-  able in response to a condition of no power 55  placed
out of the path of movement of the  available for the electronic circuit.
inertia lever 24 and to engage an arm  125    4. A shutter control
mechanism substan- 120 attached to the armature 126 associated with  tially
as hereinbefore described with refer- the latch member 70 to move the latch
mem-  ence to and as illustrated in Figs. 1, 2 and 3 ber out of latching
position with respect to  of the accompanying drawings. 60  the arm  32 on
the control armature 17.    5. A photographic camera having a shut- With
the latch member 70 thus disabled by  ter and a shutter control mechanism
as 125 rotation of the lever 76, the shutter speed  claimed in any
preceding Claim. is no longer determined by the exposure        L. A.
TRANGMAR, B.SC., C.P.A., control circuit shown in Figure 2. Rather,
Agent for the Applicants. Printed for Her Majesty's Stationery Office by
Burgess & Son (Abingdon), Ltd.-1975. Published at The Patent Office, 25
Southampton Buildings, London, WC2A 1AY from which copies may be obtained.
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3 to the junction between the capacitor and  the control armature 17
rotates until it 65 the photocell-resistor combination changes  strikes the
stop member 66 and the inertia from its initial potential to a
predetermined  lever 24 continues rotating in a clockwise 



value in a period of time depending on the  direction until it strikes the
bracket 22, in 5 well-known time contact "RC" of the inte-  which position
a switch S5 is closed to ignite grating circuit, which is determined by the
the flash lamp. The inertia lever then re- 70 value of the capacitor and
the effective re-  bounds to strike the control armature and sistance value
of the photocell 92 as estab-  rotate the armature in a counterclockwise
lished by the intensity of light from  the  direction to close the shutter
blades. Thus, 10  scene to be photographed. When the volt-  the length of
the exposure interval is deter- age at the input terminal 114 of the
trigger  mined by the design parameters of the con- 75 circuit 116 reaches
the predetermined value,  trol armature and inertia lever at a pre- the
trigger circuit is caused to switch from   determined speed, when the
shutter is not its conductive state to its nonconductive  controlled by the
timing circuit shown in 15 state thereby actuating the coil 82 connected
Figure 2. to the output lead 118 of the trigger circuit   It will be
appreciated that if there is no  80 116 to release the shutter blade for
move-  battery, or a dead battery, and further that ment back to its
covering position to ter-  if no flash lamp 124 is inserted in the minate
an exposure interval.  Thus, the  socket 65, the exposure time will again
be 20  exposure interval is initiated simultaneously  controlled
mechanically but movement of with activation of the integrating circuit by
the inertia lever 24 is then limited by its 85 the actuation of switches S2
and S3, and it is  contact with stop 74. Therefore the inertia terminated
by the trigger circuit 116 after  lever returns the armature 17 to close
the a period of time determined by the integrat-  shuttles. The exposure
time in such 25  ing circuit according to the illumination in-  instance is
equal to the fastest shutter speed cident on the photoresistor 92.
Therefore,  of which the camera is capable.      90 the length of the
exposure interval is deter-    The invention has been described in de-
mined by the integrating circuit as a func-  tail with particular reference
to preferred tion of the level of scene illumination inci-  embodiments
thereof, but it will be under- 30  dent on the photocell.
stood that variations and modifications can When an operator starts to
depress the  be effected within the scope of the present 95 release member
34 the switch S1 is closed  invention as defined by the appended claims. to
activate the exposure control circuit shown in Fig. 2, and in low scene
light conditions    WHAT WE CLAIM IS: - 35  the trigger circuit 100
energizes the lamp    1. A shutter control mechanism, for a 108 to indicate
to the operator the exist-  photographic camera, comprising an elec- 100
ence of such low light conditions. The oper-  tronic circuit including a
photoresponsive ator then has the option of continuing to  device in an RC
arrangement for determin- depress the release member 34 to initiate  ing
the open time of the shutter in accord- 40  an exposure interval that is
timed by the  ance with ambient light conditions, and a integrating circuit
in Fig. 2. However, the  setting means for rendering the shutter oper- 105
operator may prefer to take a flash picture  ative under the control of
mechanical means, in such low light conditions, and he can elect  and
independent of the electronic circuit at to insert a flash lamp 124 in the
socket 65  a speed suitable for flash photography. 45  provided in the
camera for that purpose.    2. A control mechanism as claimed in The
exposure control apparatus according  Claim  1 wherein the setting means is
ar- 110 to this invention is adapted to sense the  ranged to be responsive
to the attachment presence or absence of a flash lamp in the  of a flash
device to a camera incorporating socket by means of the sensor arm 78. When
the shutter. 50  a flash lamp is inserted in the socket as seen    3. A
control mechanism as claimed in in Figure 3, the sensor arm 78 is caused to
Claim 1 or 2 further including means for 115 be displaced such that the
lever 76 is rotated  operating the shutter mechanically at the
counterclockwise which results in a displace-  fastest speed at which the
shutter is oper- ment of the stop 74 on the lever to be dis-  able in
response to a condition of no power 55 placed out of the path of movement
of the  available for the electronic circuit. inertia lever 24 and to
engage an arm 125    4. A shutter control mechanism substan- 120 attached
to the armature 126 associated with  tially as hereinbefore described with
refer- the latch member 70 to move the latch mem-  ence to and as
illustrated in Figs. 1, 2 and 3 ber out of latching position with respect
to  of the accompanying drawings. 60  the arm  32 on the control armature
17.   5. A photographic camera having a shut- With the latch member 70 thus
disabled by  ter and a shutter control mechanism  as 125 rotation of the
lever 76, the shutter speed  claimed in any preceding Claim. is no longer
determined by the exposure      L. A. TRANGMAR, B.SC., C.P.A., control
circuit shown in Figure 2. Rather,      Agent for the Applicants. Printed
for Her Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1975.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A lAY
from which copies may be obtained.    


