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[57] ABSTRACT 
A motor-driven film winder for use with a camera in 
cludes an exposure inhibit signal generator for generat 
ing an exposure inhibit signal when the number of 
frames to be exposed which is set by an exposure setting 
unit coincides with the number of exposed frames 
counted by a counter. The motor-driven ?lm winder 
also has an unexposed frame indicator for indicating the 
difference between the number of frames set by the 
exposure setting unit and the count of the counter as the 
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MOTOR-DRIVEN FILM WINDER FOR CAMERAS 

BACKGROUND OF THE INVENTION 

The present invention relates to a motor-driven ?lm 
winder for use with a camera. 
For making successive exposures rapidly on a cam 

era, a motor-driven ?lm winder is usually used in com 
bination with the camera for automatically winding or 
transporting the ?lm. Such a motor-driven ?lm winder 
is capable of transporting ?lm frames successively at a 
high rate, such as several frames per second, as long as 
the shutter release button is pressed. Therefore, it 
would be dif?cult for even a skilled photographer to 
control the number of exposures to be made simply by 
operating the shutter release button. More or less 
frames than desired would frequently be exposed in the 
motor-driven ?lm transport mode. Accordingly, there 
have been demands for a motor-driven ?lm winder 
capable of allowing the user to set a desired number of 
exposures to be made. 
The motor-driven ?lm winder with such an exposure 

' number setting capability should preferably be designed 
to incorporate some means for indicating the number of 
any remaining frames available for exposure when the 
motor drive exposure sequence would be interrupted 
for some reasons such as an unexpected change of the 
object being photographed. 

Motor-driven ?lm winders are also desired to enable 
the camera to make intermittent exposures at prescribed 
time intervals so that various continuously changing 
phenomena such as the growth and condition of animals 
and plants can be recorded at regular intervals. Another 
use of the intermittent or interval photographing system 
is to automatically take pictures of places requiring 
continuous watching, such as areas around entrances, 
exits, teller’s cages, vaults of banks or other ?nancial 
institutions. Should a crime such as bank robbery be 
committed in the bank or ?nancial facility, some pic 
tures taken by the interval photographing system may 
be used as evidence of the crime or to identify the crimi 
nal or criminals involved. Since the interval photo 
graphing system is automatically operated and not usu 

‘ ally attended by anybody during operation, it uses an 
elongate strip of ?lm to take pictures successively for a 
long period of time. However, some areas only need to 
be photographed intermittently only during the daytime 
or for a prescribed period of time. 
The conventional motondriven ?lm winders capable 

of interval or intermittent picture-taking operation have 
failed to stop the interval photographing process after a 
predetermined number of frames have been exposed or 
a preset time has elapsed. Therefore, many pictures 
have been taken intermittently under bad conditions as 
during the night or with inappropriate exposure settings 
or of unnecessary objects, with the result that some ?lm 
frames has been wasted. 
One solution to the above problems would be to use 

a proper accessory in combination with the camera. 
However, the camera with such an accessory would be 
poor in portability and undesirable economically. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
motor-driven ?lm winder for use with cameras which is 
capable of allowing the user to set a desired number of 
frames to be exposed and of automatically stopping the 
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2 
picture-taking process when the frame number setting is 
reached. 
Another object of the present invention is to provide 

a motor-driven ?lm winder for use with cameras which 
is capable of allowing the user to set a desired number of 
frames to be exposed, of automatically stopping the ?lm 
winding operation and the picture-taking process when 
the frame number setting is reached, and of letting the 
user know the number of remaining unexposed frames 
when the picture-taking process is interrupted. 

Still another object of the present invention is to 
provide an interval photographing system composed of 
a camera and a motor-driven ?lm winder for allowing 
the user to set a picture-taking time interval and a num 
ber of frames to be exposed, and for automatically can 
celling the intermittent or interval photographing pro 
cess to stop any subsequent picture-taking operation 
when the number of exposed frames reaches the frame 
number setting. 
According to the present invention, there is provided 

a motor-driven ?lm winder for use with a camera in 
cludes a ?lm winding motor energizable in response to 
an exposure end signal generated from the camera each 
time an exposure cycle ends, a counter for counting the 
exposure end signal, or a drive signal for driving the 
?lm winding motor, or a ?lm winding completion sig 
nal, an exposure setting means for setting the number of 
frames to be exposed by the camera, and an exposure 
inhibit signal generating means for issuing an exposure 
inhibit signal to the camera when the number of frames 
set by the exposure setting means coincides with the 
count of the counter. The motor-driven ?lm winder 
may also includes an unexposed frame indicating means 
for indicating the difference between the number of 
frames set by the exposure setting means and the count 
of the counter as the number of remaining unexposed 
frames when a shutter release operation of the camera is 
interrupted before the count of the counter reaches the 
number of frames set by the exposure setting means. 
According to the present invention, there is also pro 

vided a A motor-driven ?lm winder for use with a 
camera includes a motor for winding a ?lm to allow the 
camera to automatically take pictures at a prescribed 
interval, an exposure control means responsive to an 
exposure signal for determining appropriate exposure 
conditions to effect exposure operation, an intermittent 
exposure signal generating means for setting an expo 
sure time interval in response to external operation and 
for issuing an intermittent exposure signal at the set 
exposure time interval, the intermittent exposure signal 
generating means being de-energizable in response to an 
intermittent exposure canceling signal, a motor control 
means responsive to the completion of the exposure 
operation effected by the exposure control means for 
energizing the motor and also substantially responsive 
to the completion of ?lm winding operation for de-ener 
gizing the motor, a counter for counting an exposure 
end signal, a motor drive signal, or a ?lm winding com 
pletion signal, an exposure setting means for setting the 
number of frames to be exposed by the camera, expo 
sure inhibit signal generating means for issuing an expo 
sure inhibit signal to the camera when the number of 
frames set by the exposure setting means coincides with 
the count of the counter, and an intermittent exposure 
canceling signal generating means for issuing an inter 
mittent exposure canceling signal to the intermittent 
exposure signal generating means in response to the 
exposure inhibit signal. 
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The above and other objects, features and advantages 
of the present invention will become more apparent 
from the following description when taken in conjunc 
tion with the accompanying drawings in which pre 
ferred embodiments of the present invention are shown 
by way of illustrative example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a motor-driven ?lm 
winder according to an embodiment of the present 
invention; 
FIG. 2 is a timing chart explanating operation of the 

motor-driven ?lm winder shown in FIG. 1; 
FIG. 3 is a block diagram of a motor-driven ?lm 

winder according to another embodiment of the present 
invention; 
FIG. 4 is a timing chart explanating operation of the 

motor-driven ?lm winder shown in FIG. 3; 
FIG. 5 is a block diagram of a motor-driven ?lm 

winder according to still another embodiment of the 
present invention; 
FIG. 6 is a timing chart explanatory of operation of 

the motor-driven ?lm winder of FIG. 5; 
FIG. 7 is a timing chart illustrating operation of an 

unexposed frame indicator in the motor-driven ?lm 
winder shown in FIG. 5; 
FIG. 8 is a block diagram of an interval or intermit 

tent photographying system according to the present 
invention; and 
FIG. 9 is a timing chart explanating operation of the 

interval photographing system shown in FIG. 8. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Like or corresponding parts are denoted by like or 
corresponding reference characters throughout several 
views. 

FIG. 1 shows a motor-driven ?lm winder for use 
with a camera, according to an embodiment of the pres 
ent invention. The camera has a switch WESW which 
will be turned off or open each time a ?lm winding 
process is completed and will be turned on or closed 
each time a shutter-activated exposure process is ended. 
An exposure end signal WE of a low level which is 
generated when the switch WESW is closed, and a 
winding completion signal WE of a high level which is 
generated when the switch WESW is opened are ap 
plied to the motor-driven ?lm winder. In the motor 
driven ?lm winder, the exposure end signal WE is ap 
plied to a motor drive signal generator 6 which issues a 
motor drive signal b to a motor driver circuit 7. The 
motor driver circuit 7 energizes a ?lm winding motor 8 
each time the exposure end signal WE is applied to the 
motor-driven ?lm winder. When the winding comple 
tion signal WE is applied to the motor-driven ?lm 
winder, the ?lm winding motor 8 is de-energized or 
braked by the motor driver circuit 7, and the shutter in 
the camera can now be released. 
A release signal RL from a release switch RLSW is 

applied from the camera to the motor-driven ?lm 
winder. The release signal RL as it is supplied to the 
motor-driven ?lm winder is detected by a release signal 
detector 15 which produces a detected signal a. The 
detected signal a is high as long as the release signal RL 
is low (the release switch RLSW is turned on), and is 
applied as a reset input to an exposure or ?lm counter 
10. The exposure counter 10 can be reset by a negative 
going edge of the detected signal. The exposure counter 
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4 
10 is also supplied with the motor-drive signal b as an 
input to be counted. Since the motor-drive signal b is 
produced each time the ?lm winding motor is to be 
energized right after an exposure cycle is ?nished and 
until one ?lm frame is transported, counting the motor 
drive signal b with the exposure counter 10 is equal to 
counting how many times the ?lm has been wound or 
how many exposures have been made. The count of the 
exposure counter 10, or the data indicative of the num 
ber of ?lm frames exposed, is applied to a comparator 11 
which compares the same data with data indicative of 
an exposure setting n representing the number of frames 
to be exposed and supplied from an exposure setting 
unit 12. If both of the data items compared coincide 
with each other, then the comparator 11 issues a coinci 
dence signal c to enable an exposure inhibit signal gen 
erator 13 to produce an exposure inhibit signal d. This 
exposure inhibit signal d turns on a switching element 
14 (comprising a transistor in FIG. 1) connected be 
tween ground and the signal line for the winding com 
pletion signal or exposure end signal WE for bringing 
the signal line to the ground potential. This is equivalent 
to application of the exposure inhibit signal d through 
the signal line to the camera, thus inhibiting subsequent 
shutter releasing operation. 

In the illustrated arrangement, the sequence opera 
tion is brought to an end when a ?lm frame is trans 
ported for a next exposure cycle, and hence the expo 
sure inhibit signal d is generated after n exposures have 
been made by the shutter after the ?lm has been wound 
(n-—) times. Therefore, the motor 8 is stopped when the 
?lm is wound (n+1) times after it exposures have been 
made. 
When the n ?lm frames as set by the exposure setting 

unit 12 have been exposed, any subsequent shutter re 
lease is inhibited and the ?lm is not wound even if the 
release switch RLSW is continuously depressed. Upon 
turning off the release switch RLSW, the signal a goes 
low to reset the exposure counter 10. The above opera 
tion is illustrated in the period T1 in the timing chart of 
FIG. 2. 

If the release switch RLSW is turned off to interrupt 
the picture-taking operation before the exposure setting 
by the exposure setting unit 12 is reached, then the 
exposure counter 10 is immediately reset as shown in 
the period T2 in FIG. 2. The exposure counter 10 will 
start counting exposures when the release switch 
RLSW is turned on again. 
FIG. 3 shows another embodiment of the present 

invention. In this embodiment, the camera has an auxil 
iary release button to be operated upon by the left hand 
of the user as well as the release button to be operated 
upon by the user’s right hand. The auxiliary release 
button may comprise a self-timer start button capable of 
starting the shutter release by setting the duration of 
delay to “0”, but incapable of producing the release 
signal RL. 

In the camera of the type described above, the shutter 
can be released by the auxiliary release button. With the 
arrangement of FIG. 1, the shutter release can be inhib 
ited when the number of exposures set by the exposure 
setting unit 12 has been reached, but the exposure 
counter 10 could not be reset. 

Since the arrangement of FIG. 3 is only partly differ 
ent from the embodiment of FIG. 1, such a different 
portion will chie?y be described. 

In the embodiment illustrated in FIG. 3, the camera 
has a power switch PSWSW (which may sometimes be 
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called a photometric switch as it initiates a photometric 
condition) which can be turned on by half-depressing 
the release button, and the motor-driven ?lm winder 
has a similar power switch PSWSW which can be 
turned on or off by depressing or releasing the auxiliary 
release button. A power signal PSW is issued from a 
power signal terminal when the auxiliary release button 
is turned on or off. The exposure counter 10 is reset by 
detecting the power signal PSW. 
More speci?cally, when the power signal PSW is 

applied from the power switch PSWSW in response to 
depression or release of the release button in the camera 
or the auxiliary release button, the power signal PSW is 
detected by a power signal detector 9 which produces a 
detected signal a to reset the exposure counter 10. The 
subsequent operation is substantially the same as that of 
the arrangement of FIG. 1, except that the power signal 
detector 9 can discriminate the output from the compar 
ator 11. 
FIG. 4 shows the timing chart of operation of the 

system shown in FIG. 3. In the time period T1, a num 
ber of ?lm frames which are preset by the exposure 
setting unit 12 are exposed, and in the time period T2, 
the release switch RLSW is turned off to interrupt the 
picture-taking operation before the preset number of 
exposures is reached. 

In the period T2, the detected output signal a from 
the power signal detector 9 remains high since no coin 
cidence signal c is issued from the comparator 11 even 
when the power signal PSW goes high, and hence the 
counter 10 is not reset. In the event that the power 
switch PSWSW is turned on for starting to take pictures 
again, the comparator 11 issues a coincidence signal 0 
upon exposure of a number of frames which is equal to 
the difference between the preset number of frames to 
be exposed and the number of frames exposed, since the 
counter 10 is not reset. The switching element 14 is 
therefore turned on by the exposure inhibit signal gener 
ator 13 to stop the ?lm winding operation and issue an 
exposure inhibit signal. As the release button or the 
auxiliary release button is subsequently returned to the 

' m-original position, the detected signal a from the power 
signal generator 9 changes from the high level to the 
low level, thus resetting the counter 10 to bring the 
motor-driven ?lm winder to the initial condition. 
Where the arrangement is such that only the exposure 

end signal or the winding completion signal WE is fed 
from the camera to the motor-driven ?lm winder, the 
exposure counter 10 may be reset by a manually 
operated reset switch disposed in the motor-driven ?lm 
winder. 
While in the foregoing embodiments the motor drive 

signal b is supplied as the input to be counted b0 the 
exposure counter 10, the exposure counter 10 may be 
supplied with the winding completion signal or the 
exposure end signal WE as the input to be count. 
With the embodiments described above, the desired 

number of frames to be exposed can be set, and the 
picture-taking operation can automatically be inhibited 
when the preset number of frames have been exposed. 
Therefore, the ?lm loaded in the camera is prevented 
from being wasted in the motor drive sequence mode, 
and any desired scene is prevented from being photo 
graphed with a smaller number of frames than a planned 
number of frames. 
FIG. 5 shows a motor-driven ?lm winder according 

to still another embodiment. The motor-driven ?lm 
winder of FIG. 5 has an unexposed frame indicator for 
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6 
indicating a remaining number of frames which is equal 
to the difference between a preset number of frames to 
be exposed and a count of the exposure counter, when 
the shutter release operation is interrupted before the 
preset number of frames set by the exposure setting unit 
is reached. Since only a portion of the entire arrange 
ment of FIG. 5 is different from the embodiment of 
FIG. 3, such a different portion will chie?y be de 
scribed. 
The power switch PSWSW shown in FIG. 5 com 

prises a switch which can be turned on when the release 
button is half-depressed and the self-timer start button is 
depressed. When the power switch PSWSW is turned 
on, the camera is brought into a so-called photometric 
mode in which light is measured and computed and the 
result is indicated. In the motor-driven ?lm winder, the 
power signal PSW is detected as a detected signal a by 
the power signal detector 9. When the preset number of 
frames 11 set by the exposure setting unit 12 are exposed, 
any subsequent shutter release operation is inhibited and 
the ?lm winding operation is stopped even if the release 
button or the self-timer start button remains depressed 
continuously. The detected signal a from the power 
signal detector 9 goes high when the power switch 
PSWSW is turned off and the power signal PSW goes 
high, insofar as the coincidence signal 0 is issued from 
the comparator 11. The exposure counter 10 is now 
reset, and subsequent operation is illustrated in the per 
iod T1 in the timing chart of FIG. 6. 

Operation in the period T2 in FIG. 6 is effected when 
the release button or the self-timer start button are re 
leased to return to the initial position, or the power 
switch PSWSW is turned off to interrupt the picture 
taking operation before the preset number of frames to 
be exposed is not reached. More speci?cally, in the 
period T2, the output signal a from the power signal 
detector 9 remains high even if the power signal PSW 
goes high since no coincidence signal 0 is issued from 
the comparator 11, and hence the exposure counter 10 is 
not reset. At this time, the difference is determined by 
the comparator 11_ between the count of the exposure 
counter 10 or the data indicating how many times the 
?lm is wound and the preset number of frames to be 
exposed. The determined difference is indicated as a 
number of unexposed frames on the unexposed frame 
indicator, denoted at 20. ' 
The unexposed frame indicator 20 may comprise a 

light-emitting means such as light-emitting diodes 
(LEDs) or a sound-producing means comprising a pi 
ezoelectric device, for example. The number of remain 
ing unexposed frames can be indicated by energizing 
the light-emitting means or the sound-producing means 
as many times as the number of remaining unexposed 
frames. Consequently, the remaining number of unex 
posed frames can easily and clearly be recognized by 
the user. The unexposed frame indicator 20 of such a 
construction is much simpler in circuit arragement (in 
cluding light-emitting elements) than the 7-segment 
numerical display device, for example. 
FIG. 7 shows an example of operation of the unex 

posed frame indicator 20, in which it emits light or 
sound periodically as many times .as the number m of 
remaining frames left unexposed. 
When the power switch PSW is turned on in order to 

start taking pictures again while there are unexposed 
frames, the comparator 11 issues a coincidence signal c 
at the time the unexposed frames are exposed, since the 
exposure counter 10 is not reset. The switching element 
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14 is turned on by the exposure inhibit signal generator 
13 to generate an exposure inhibit signal for thereby 
inhibiting subsequent picture-taking operation. Thereaf 
ter, when the release button or the self-timer start but 
ton (or a similar control button in the motor-driven ?lm 
winder) is returned to the initial position, the power 
switch PSWSW is turned off to cause the signal a from 
the power signal detector 9 to go high. The exposure 
counter 10 is now reset to its initial condition. The unex 
posed frame indicator 20 then indicates “O” or makes no 
indication. Instead of the power signal PSW, the release 
signal may be fed from the camera to the motor-driven 
?lm winder. 
Where only the exposure end signal or the winding 

completion signal WE is applied from the camera to the 
motor-driven ?lm winder, the exposure counter 10 may 
be reset by a manually-operated reset switch disposed in 
the motor-driven ?lm winder. 
The exposure counter 10 may be supplied with the 

winding completion signal or the exposure end signal 
WE as the input to be count. 
According to the embodiment of FIG. 5, the desired 

number of frames to be exposed can be set, and the 
picture-taking operation can automatically be inhibited 
when the preset number of frames have been exposed. 
Therefore, the ?lm loaded in the camera is prevented 
from being wasted in the motor drive sequence mode, 
and any desired scene is prevented from being photo= 
graphed with a smaller number of frames than a planned 

‘number of frames. Inasmuch as any remaining number 
. of unexposed frames can be indicated at the time of 
' interrupting the picture-taking operation, the motor 
driven ?lm winder is highly practical in use. 
A still further embodiment will be described with 

reference to FIG. 8. In this embodiment, an interval or 
intermittent photographing system is composed of a 
camera and a motor-driven ?lm winder. When the num 
ber of exposed frames reaches a preset number, the 

. intermittent photographing operation of the interval 
auphotographing system is automatically canceled to stop 
.. subsequent picture-taking operation. 

. - As shown in FIG. 8, the power switch PSWSW is 
disposed in each of the camera and the motor-driven 
?lm winder. When an interval photographing-operation 
start button in the camera is depressed, the power 
switch PSWSW in the camera is turned on to issue a 
power signal PSW through a power signal line and a 
diode D to a start signal genrator 1. The start signal 
generator 1 issues a start signal f to an interval timer 2 in 
response to the power signal PSW. As illustrated in 
FIG. 9, the time interval t for which a picture is to be 
taken can be established in the interval timer 2 through 
external operation. The interval timer 2 is responsive to 
the start signal for intermittently issuing a picture-tak 
ing signal h at the established time interval t. The inter 
val timer 2 is deenergized when an intermittent expo 
sure canceling signal (described later). An exposure 
control means comprises a shutter controller 3, a shutter 
speed setting unit 4, and a shutter 5. In response to the 
picture-taking signal from the interval timer 2 or a re 
lease signal detector 15, the exposure control means is 
started, insofar as the ?lm has been wound or the shut~ 
ter has been charged, to compute appropriate exposure 
conditions based on information of light reflected from 
the object to be photographed (photometric informa 
tion), information from the shutter speed setting unit 4, 
?lm sensitivity information, aperture information, etc., 
to control the aperture and shutter release time under 
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8 
the computed exposure conditions, and to open and 
close the shutter 5 for exposure. The camera has a wind 
ing sensing switch WESW which can be turned on 
when an exposure cycle is brought to an end. An expo 
sure end signal of low level generated when the wind 
ing sensing switch WESW is turned on and a winding 
completion signal of high level generated when the 
winding sensing switch WESW is turned off are applied 
to the motor-driven ?lm winder through a winding 
condition signal line and a winding condition signal 
terminal. These signals will also be referred to as a 
winding condition signal. The exposure end signal as 
applied to the motor-driven ?lm winder is supplied to 
the motor drive signal generator 6 which generates a 
motor drive signal b supplied to the motor driver circuit 
7. The motor driver circuit 7 energizes the ?lm winding 
motor 8 each time the exposure end signal WE reaches 
the motor-driven ?lm winder. When the winding com 
pletion signal is supplied, the motor driver circuit 7 
de-energizes and brakes the motor 8, allowing the shut 
ter to be released. The motor drive signal generator 6 
and the motor driver circuit 7 thus serve as a motor 
control means response to the completion of exposure 
by the exposure control means 6 for energizing the 
motor 8 and also responsive to the completion of ?lm 
winding operation for stopping the motor 8. 
The power signal issued from the power switch 

PSWSW when the interval photographing-operation 
start button on the camera is applied to the motor 
driven ?lm winder through the power signal line and 
the power signal terminal. The power signal PSW is 
detected by the power signal detector 9 which produces 
a detected signal a. As shown in FIG. 9, the detected 

- signal a is high while the power signal PSW is low or 
the power switch PSWSW is turned on, and is applied 
a reset signal to the exposure counter 10, which is reset 
by a negative-going edge of the detected signal a. The 
exposure counter 10 is also supplied with the motor 
drive signal b as an input to be counted. Since the mo 
tor-drive signal b is produced each time the ?lm wind 
ing motor is to be energized right after an exposure 
cycle is ?nished and until one ?lm frame is transported, 
counting the motor-drive signal b with the exposure 
counter 10 is equivalent to counting how many times 
the ?lm has been wound or how many exposures have 
been made. The count of the exposure counter 10, or the 
data indicative of the number of ?lm frames exposed, is 
fed to the comparator 11 which compares the supplied 
data with data indicative of an exposure setting n repre 
senting the number of frames to be exposed and sup 
plied from the exposure setting unit 12. If both of the 
data items compared coincide with each other, then the 
comparator 11 issues a coincidence signal 0 to enable 
the exposure inhibit signal generator 13 to produce an 
exposure inhibit signal d (FIG. 9). This exposure inhibit 
signal d turns on the switching element 14 (comprising 
a transistor in FIG. 1) connected between ground and 
the winding condition signal line WE for bringing the 
winding condition signal line to the ground potential. 
This is equivalent to application of the exposure inhibit 
signal d through the winding condition signal line to the 
camera, thus inhibiting subsequent shutter releasing 
operation. 
The exposure inhibit signal d from the exposure in 

hibit signal generator 13 is applied to the intermittent 
exposure canceling siganl generator 16 to enable the 
same to issue an intermittent exposure canceling signal e 
(FIG. 9). The intermittent exposure canceling signal e 
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energizes a switching element 17 comprising a transistor 
connected between ground and the signal line for the 
release signal RL, for thereby energizing the release 
signal detector 15 to generate a detected signal g. The 
detected signal g is applied as an intermittent exposure 
canceling signal to the interval timer 2 to stop operation 
thereof and as an exposure signal to the shutter control 
ler 3. Since the exposure inhibit signal dis produced by 
the motor-driven ?lm winder, as described above, the 
shutter controller 3 fails to open and close the shutter 5 
even upon receipt of the detected signal g as the expo 
sure signal. 
When the preset number n of frames set by the expo 

sure setting unit 12 have been exposed at the time inter 
val set by the interval timer 2, subsequent picture-taking 
operation is inhibited and the ?lm winding process is 
stopped even if the interval photographing operation 
start button is depressed or the power switch PSWSW 
is turned on. The detected signal a from the power 
signal detector 9 goes low when the power switch 
PSWSW is turned off and the power signal PSW goes 
high, insofar as the coincidence signal 0 is issued from 
the comparator 11. The exposure counter 10 is thus 
reset (see FIG. 9). 
When the interval photographing operation start 

button is released to its initial position before the preset 
number of frames to be exposed is reached, the power 
signal detector 9 is supplied with the power signal PSW 
of high level. Since no coincidence signal 0 is issued 
from the comparator 11, however, the detected signal a 
from the power signal detector 9 remains high and the 
exposure counter 10 is not reset. The interval photo 
graphing operation is not affected inasmuch as the inter 
val timer 2 keeps on operating. When a prescribed num 
ber of frames have subsequently been exposed, the com 
parator 11 issues a coincidence signal 0 to energize the 
switching element 14 through the exposure inhibit sig 
nal generator 13 for producing an exposure inhibit sig 
nal to inhibit subsequent exposure. As described above, 
the exposure inhibit signal (1 energizes the intermittent 
exposure canceling signal generator 16 to turn on the 

- switching element 17 for generating the release signal 
RL of low level. The release signal detector 15 now 
applied the detected signal g to the interval timer 2 to 
cancel the intermittent photographing operation. 
Upon return of the interval photographing operation 

start button on the camera (or a similar control button in 
' the motor-driven ?lm winder) to its initial position (the 
interval photographing operation start button is highly 
likely in many cases to return to its initial position soon 
after the interval timer 2 is started), the power switch 
PSWSW is turned off, and the detected signal a from 
the power signal detector 9 changes from the high level 
to the low level as long as the coincidence signal 0 is 
applied. Therefore, the exposure counter 10 is reset to 
the initial state. 
The arrangement of FIG. 8 which is constructed and 

operates in the manner described above has the follow 
ing advantages: 
When a desired number of frames are exposed at a 

desired interval, the number of frames is automatically 
reset and the interval photographing operation is can 
celed. As a consequence, the ?lm is prevented from 
wasteful consumption which would otherwise result 
from exposure of the maximum number of frames avail 
able larger than a the desired number of frames to be 
exposed. Since the camera operation automatically 
switches from the interval photographing mode to the 
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normal photographing mode, any exposure failure aris 
ing from the user’s manual mode switching failure can 
be eliminated. A desired number of frames can be ex 
posed at prescribed intervals by the combination of the 
camera and the motor-driven ?lm winder, without 
using any other accessories. Therefore, the overall in 
terval photographing system is small in size for im 
proved portability. Electric signals can be transmitted 
between the camera and the motor-driven ?lm winder 
through three signal lines and three signal terminals. 
Speci?cally, the power signal line serves to transmit the 
power signal PSW to the start signal generator 1 and 
the power signal detector 9. The release signal line 
serves to transmit the shutter release signal RL and the 
intermittent photographing operation canceling signal 
to the release signal generator 15. The winding condi 
tion signal line serves to transmit the exposure end sig 
nal (winding start signal) to the motor drive signal gen 
erator 6 and also transmit the winding completion signal 
(which allows an exposure operation) and the exposure 
inhibit signal to the shutter control means (such as the 
shutter 5). As a result, the signal transmission system 
between the camera and the motor-driven ?lm winder 
is highly simpli?ed. The camera operation can immedi 
ately be switched from the interval photographing 
mode to the normal photographing mode simply by 
depressing the shutter release button and turning on the 
release switch RLSW. Therefore, the camera can be 
quickly readied for taking pictures in an emergency 
such as a crime committed in a bank, for example. 
The interval photographing operation start button 

may be disposed on the motor-driven ?lm winder rather 
than on the camera. The power signal PSW may be 
generated by half-depressing the release button, and the 
release signal RL may be generated by fully depressing 
the release button. 
The exposure inhibit signal may be produced by the 

exposure inihibit signal generator 13 anytime while the 
winding condition sensing switch WESW is turned on 
after recept of the coincidence signal 0, instead of being 
produced in sychronism with the coincidence signal c. 
The interval timer 2, the start signal generator 1, and 

the like may be disposed in the motor-driven ?lm 
winder. 
The stop signal for stopping the motor 8 may be . 

generated in the motor-driven ?lm winder. More specif 
ically, the motor-driven ?lm winder may have an angle 
detector 18 for issuing a winding start signal and/or a 
winding completion signal when a member rotated by 
the motor 8 reaches an angle position in which the ?lm 
starts being wound and/or the ?lm winding is ?nished, 
and a stop signal generator 19 responsive to at least the 
winding completion signal from the angle detector 18 
for applying a stop signal to the motor driver circuit 7 
either in synchronism with the winding completion 
signal or with an appropriate time delay therefrom, 
thereby to de-energize the motor 8. 
The motor-driven ?lm winder maybe contained in 

the camera, or may be separate from the camera and 
arranged for attachment to the camera. 
Although certain preferred embodiments have been 

shown and described, it should be understood that 
many changes and modi?cations may be made therein 
without departing from the scope of the appended 
claims. ' ~ 

We claim: ‘ 

1. A motor-driven ?lm winder for use with a camera, 
comprising: 
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a ?lm winding motor energizable in response to an 
exposure end signal generated from the camera 
each time an exposure cycle ends; 

a counter for counting said exposure end signal, or a 
drive signal for driving said ?lm winding motor, or 
a ?lm winding completion signal; 

exposure setting means for setting the number of 
frames to be exposed by the camera; and 

exposure inhibit signal generating means for issuing 
an exposure inhibit signal to said camera when the 
number of frames set by said exposure setting 
means coincides with the count of said counter. 

2. A motor-driven ?lm winder according to claim 1, 
wherein said counter can be reset by the off-state of a 
release signal issued from said camera. 

3. A motor-driven ?lm winder according to claim 1, 
wherein said counter can be reset by the off-state of a 
power signal issued from said camera insofar as the 
number of frames set by said exposure setting means 
coincides with the count of said counter. 

4. A motor-driven ?lm winder according to claim 1, 
wherein said counter can be reset by a manually 
operated switch. \ 

5. A motor-driven ?lm winder according to claim 1, 
further including an unexposed frame indicating means 
for indicating the difference between the number of 
frames set by said exposure setting means and the count 
of said counter as the number of remaining unexposed 
frames when a shutter release operation of the camera is 
interrupted before the count of said counter reaches the 
number of frames set by said exposure setting means. 

6. A motor-driven ?lm winder according to claim 5, 
wherein said counter can be reset by the off-state of a 
power signal issued from said camera insofar as the 
number of frames set by said exposure setting means 
coincides with the count of said counter. 
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7. A motor-driven ?lm winder according to claim 5, 

wherein said unexposed frame indicating means com 
prises means for emitting light or sound as many times 
as the number of remaining unexposed frames. 

8. A camera and a motor-driven ?lm winder for use 
with a camera, comprising: 

a motor for winding a ?lm to allow the camera to 
automatically take pictures at a prescribed interval; 

exposure control means responsive to an exposure 
signal for determining appropriate exposure condi 
tions to effect exposure operation; 

intermittent exposure signal generating means for 
setting an exposure time interval response to exter 
nal operation and for issuing an intermittent expo 
sure signal at said set exposure time interval, said 
intermittent exposure signal generating means 
being de-energizable in response to an intermittent 
exposure canceling signal; 

motor control means responsive to the completion of 
the exposure operation effected by said exposure 
control means for energizing said motor and also 
substantially responsive to the completion of ?lm 
winding operation for de-energizing said motor; 

a counter for counting an exposure end signal, a 
motor drive signal, or a ?lm winding completion 
signal; 

exposure setting means for setting the number of 
frames to be exposed by said camera; 

exposure inhibit signal generating means for issuing 
an exposure inhibit signal to said camera when the 
number of frames set by said exposure setting 
means coincides with the count of said counter; and 

intermittent exposure canceling signal generating 
means for issuing an intermittent exposure cancel 
ing signal to said intermittent exposure signal gen 
erating means in response to said exposure inhibit 
signal. 


