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[57] ABSTRACT

A film rewinder for a camera comprising a motor and
rewinding means driven by the motor and adapted to rewind
a used film into a film cartridge, comprises first sensing
means disposed at a specific position in the path of the film
moved to the film cartridge when the film is being rewound
and effective to generate an output signal when the leader
portion of the film has passed the specific position; second
sensing means effective to generate an output signal when
the leader portion of the film is further rewound to the film
cartridge beyond the specific position; means for selecting
one of first and second conditions; and control means. The
control means is used for de-energizing the motor when the
first condition is selected by the selecting means and if the
control means receives the output signal from the first
sensing means and for de-energizing the motor when the
second condition 1s selected by the selecting means and if
the control means receives the output signal from the second
sensing means.

13 Claims, 7 Drawing Sheets
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1
FILM REWINDER

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions 5
made by reissue.

This is a continuation of reissue application Ser. No.

08/434,123 filed May 2, 1995, which is a continuation of
reissue application Ser. No. 08/094,357 filed Jul. 21, 1993,
which is a continuation of reissue application Ser. No. 10
07/785,214 filed Oct. 28, 1991, which is a continuation of
reissue application Ser. No. 07/593,465 filed Oct. 3, 1990,
which is a continuation of reissue application Ser. No.
07/370,589 filed Jun. 21, 1989, all now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparatus for auto-
matically stopping a camera film rewinder which is driven
by a motor.

2. Related Background Art

There are known two types of such film rewinders, the
first one of which is automatically stopped when a film is
rewound with some part of its leader or tongue portion ,
remaining outside of a film cartridge. The second type of
film rewinder is automatically stopped when an entire film
has completely been rewound in a film cartridge.

In the first type of film rewinder, the film can simply be
removed from the film cartridge for development since the 3¢
tongue of the film is outside of the film cartridge. However.
the external tongue of the film confuses a user with respect
to whether or not that film has been used,

The second type of film rewinder is advantageous in that
a used film can be confirmed since it has completely been 35
rewound in the film cartridge. However, this raises a prob-
lem in that it is difficult to remove the film from the cartridge
for development.

SUMMARY OF THE INVENTION 40

It is therefore an object of the present invention to

overcome the above-mentioned problems in the prior art and
to provide an apparatus for optionally selecting either of a
mode in which an entire film is completely rewound in a film
cartridge or a mode in which the film is rewound with its 45

tongue remaining outside of the film cartridge.

To accomplish this object, the present invention is char-
acterized in that one of two different signals generated
respectively at different times during rewinding is selected
for the desired mode.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the internal detailed
arrangement of a camera into which an automatic rewinder
stopping system constructed according to a first embodiment
of the present invention is incorporated.

FIG. 2 is an electric circuit diagram of the arrangement
shown in FIG. 1.
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FIG. 3 is an electric circuit diagram of another arrange- .,

ment constructed according to a second embodiment of the
present invention.

FIG. 4 is a perspective view of the internal detailed
arrangement of a camera according to a third embodiment of
the present invention. &5

FIG. 5 is an electric circuit diagram of the arrangement
shown in FIG. 4.

2

FIG. 6 is a plan view illustrating a fourth embodiment of
the present invention.

FIG. 7 is a cross-sectional view taken along line VII—VII
in FIG. 6.

FIG. 8 is a perspective view of the internal detailed
arrangement of a camera according to a fifth embodiment of

the present invention.

FIG. 9 is an electric circuit diagram of the arrangement
shown in FIG. 8.

FIG. 10 illustrates the relationship between a film and
operating parts in the system.

FIG. 11 is a perspective view of the internal detailed
arrangement of a camera according to a sixth embodiment of

the present invention.

FIGS. 12 to 14 are electric circuit diagrams of the
arrangement shown in FIG. 11.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Prior to the description of various embodiments according
to the present invention. it is to be noted that similar
reference numerals are used to denote similar parts through-

out the drawings.

Referring first to FIG. 1. there is shown a first embodi-
ment of the present invention in which a camera 1 comprises
a pressure plate 2, a sprocket 3 and a spool 4 all of which are
used to guide a film F from a film cartridge P loaded in the
camera 1. The camera 1 also comprises a motor M, a film
wind-up mechanism 5. a film rewind mechanism 6. a
rewinder actuating section 7, a clutch mechanism 8§ opera-
tively associated with the rewinder actuating section 7 to
change the transmission of a driving force from the motor M
to the film wind-up mechanism § or to the film rewind
mechanism 6, a mechanism 10 for opening and closing a
back lid 9. a locking mechanism 11 and an automatic
rewinder stopping apparatus 12.

The sprocket 3 is disposed about a sprocket shaft 13 and
connected with it through a clutch 14. The connection
between the sprocket 3 and the sprocket shaft 13 is accom-
plished by the clutch 14 when the sprocket shaft 13 is in its
raised position shown in FIG. 1. When the sprocket shaft 13
is moved down from its illustrated position. the sprocket 3
is disconnected from the sprocket shaft 13. The top end of
the sprocket shaft 13 is formed with a release button 13a
extending outwardly from the camera 1. The sprocket shaft
13 also includes an enlarged portion 13b formed thereon
below the release button 13a. The sprocket shaft 13 further
includes a pin 13c on its lower portion and a release block
15 rigidly mounted on the bottom end of the sprocket shaft
13. The sprocket shaft 13 is biased upwardly under the
action of a spring member 16 engaging the bottom end face
of the sprocket shaft 13.

A shaft 17a rotatably supports a latch member 17 for
engaging the top stepped face 15a of the release block 15 to
prevent the upward movement of the sprocket shaft 13. The
latch member 17 is biased by means of a spring member 17b
such that the distal end 17¢ of the latch member 17 will
normally engage the outer periphery 15b of the release block
15.

The film wind-up mechanism 5 functions to transmit the
rotation of the motor M to the sprocket 3 and spool 4 through
the clutch mechanism 8 and comprises a first gear 18. a
sprocket gear 19, a second gear 20, a third gear 21 and a
spool gear 22. The sprocket gear 19 is rotatably mounted
about the sprocket shaft 13 and includes a sleeve 19a rigidly
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mounted thereon. The sleeve 19a is formed with a slot 19b
through which the pin 13c extends outwardly. Thus, the
sprocket shaft 13 is rotatable with the sprocket gear 19 and
also movable vertically relative to the sprocket gear 19,

The spool gear 22 is connected with the spool 4 through
a friction clutch 23 and prevented by an anti-reverse pawl 24
from rotating counter-clockwise.

The rewinder actuating section 7 comprises a rewind lever
26 rigidly mounted on a shaft 25 at one end and extending
outside of the camera 1. a cam 27 rigidly mounted on the
shaft 25 at its central portion between the opposite ends. a
selector lever 28 rigidly supported by the opposite end of the
shaft 25. a leaf spring 29 and a rewind switch 30. The rewind
lever 26 is rotatable, with the cam 27 and selector lever 28,
counter-clockwise between the illustrated home position and
the rewind position. The leaf spring 29 is engageable in a
groove 28a or 28b in the selector lever 28 to hold the rewind
lever 26 at the home or rewind position. The cam 27 has a
camming portion 27a and the selector lever 28 is formed
with a fork-shaped portion 28¢ and an arm portion 28d.
When the arm portion 28d is rotated counter-clockwise from
its illustrated position. it is arranged to activate rewind
switch 30.

The film rewind mechanism 6 is adapted to transmit the
rotation of the motor M to the hub P1 of the cartridge P
through the clutch mechanism 8 and comprises a first gear
31. a second gear 32, a rewind shaft 33 extending through
the sleeve portion 32a of the second gear 32. a disk 34
rigidly mounted on the rewind shaft 33 and a fork-shaped
portion 35. The sleeve portion 32a on the second gear 32 is
formed with a slot 32b through which a pin 33a on the
rewind shaft 33 extends outwardly. Therefore, the rewind
shaft 33 is rotatable with the second gear 32 and also
movable vertically relative to the second gear 32.

The disk 34 is interleaved between the blades of the
fork-shaped portion 28c. Therefore, the fork-shaped portion
35 is vertically movable between its illustrated non-
engagement position and its raised engagement position
when the selector lever 28 is rotated. In its engagement
position, the fork-shaped portion 35 will engage a key (not
shown) on the cartridge hub P1.

When the rewind lever 26 is in its home position, the
clutch mechanism 8 drivingly connects the first gear 18 of
the film wind-up mechanism S with the motor M. The clutch
mechanism 8 is connected with the selector lever 28 in the
rewinder actuating section 7 such that the first gear 31 of the
fum rewind mechanism 6 will drivingly be connected with
the motor M when the rewind lever 26 is in its rewind
position.

The lid opening and closing mechanism 10 comprises a
latch member 9a rigidly mounted on the back lid 9 and a
manipulated member 37 manually operated from the outside
of the camera 1 and including a portion 37a engaged by the
latch member %a. The manipulated member 37 is vertically
movable between its closing position as illustrated and its
opening position above the closing position.

The locking mechanism 11 comprises a swingable lever
38 and a lock member 39. The swingable lever 38 is biased
counter-clockwise about a shaft 38a under the action of a
spring member 40, and has an arm portion 38b engaging the
camming portion 27a of the cam 27 under the influence of
the spring member 40 and a latching portion 38c adapted to
latch the lower end 39a of the lock member 39. The lock
member 39 is biased counter-clockwise about its shaft under
the action of a spring member 41 and formed with a step 39b
adapted to engage the latched portion 37b of the manipu-
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lated member 37 when the lock member 39 is rotated
counter-clockwise from its lock releasing position as illus-
trated.

A switch lever 42 is rotatably supported by a shaft 42a at
a position adjacent to the sprocket shaft 13. The switch lever
42 is biased counter-clockwise under the action of a spring
member 43 and held at its home position as illustrated by
engagement with stop 44. The switch lever 42 also includes
a projection 42b extending into the path of the enlarged
portion 13b in the sprocket shaft 13.

A film sensing switch 45 is supported by the switch lever
42 and includes a contact piece 45a on which a sensing pin
46 is rigidly mounted at its proximal end. The sensing pin 46
ts arranged such that when the switch lever 42 is rotated
clockwise from its illustrated position. the distal end of the
sensing pin 46 will be engaged by the upper edge F1 of the
film F. When the leader portion of the film F has passed the
sensing pin 46, the distal end of the sensing pin 46 is
movable through an aperture 2a formed in the pressure plate
2. The film sensing switch 45 also includes another contact
piece 45b so arranged that it is closed against the contact
piece 45a when the (distal end of the sensing pin 46 is in
engagement with the film F. After the film F has passed the
sensing pin 46. which in turn penetrates into the aperture 2a
in the pressure plate 2, the contact pieces 45a, 45b of the film
sensing switch 48 are separated from each other to open the
circuit. The sensing pin 46 and aperture 2a are spaced apart

from the inlet slit P2 of the cartridge P by a distance larger

than the length of the film F which is moved under inertia of
the motor M after the latter has been de-energized.

A selector 48 is movable between position T in which a
rewinding is automatically stopped with some portion of the
leader of the film F remaining outside of the cartridge P and
a position N in which the rewinding is automatically stopped
after the film F including the leader portion has completely
been rewound into the cartridge P. The selector 48 can
manually be manipulated from the outside of the camera 1
and includes a cam 48a formed integrally thereon at the
lower end. The cam 48a is adapted to open the switch 47
when the selector 48 is in the position T and to close the
switch 47 if the selector 48 is in the position N.

Referring now to FIG. 2, there is shown a wind-up signal
producing part 100 the output of which can produce a
wind-up signal in H level when a series of exposure control
operations has been completed. The wind-up signal is then
supplied to the input of an AND gate 108.

FIG. 2 also shows a rewind-stop signal producing part 101
the output of which can produce a rewind-stop signal in L
level used to de-energize the motor M. The rewind-stop
signal is applied to the input of an AND gate 107. The
rewind-stop signal producing part 101 comprises said film
sensing switch 45, a pull-up resistor 102 connected in series
with the film sensing switch 48, said switch 47 and a
capacitor 103 connected in series between a junction of the
film sensing switch 45 with the pull-up resistor 102 and the
ground, and an invertor 104 having its input terminal con-
nected with said junction. The invertor 104 includes a
Schmitt circuit and others (not shown) and is adapted to
change the output from H to L if the voltage at said junction
exceeds a predetermined level.

The rewind switch 30 is connected in series with a pull-up
resistor 103. The junction between the rewind switch 30 and
the pull-up resistor 105 is then connected with the input
terminal of an invertor 106. The output terminal of the
invertor 106 is connected with the respective input terminals
of the AND gates 107 and 108. The input signal into the
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invertor 106 is inverted. The respective output terminals of
the AND gates 107 and 108 are connected with the input
terminal of an OR gate 109. The output terminal of the OR
gate 109 is coupled with the base of a transistor 110. The
transistor 110 has its collector coupled with said motor M
and its emitter connected with the ground.

The pull-up resistor 102 and capacitor 103 form, a time
constant circuit for establishing a period of time for which
when the switch 47 is in its ON state, the output of the
invertor 104 is inverted, that is. the rewind-stop signal of L
level is supplied to the input of the AND gate 107 after the
film sensing switch 45 has been turned off. The time constant
circuit has a time constant established such that a rewind-
stop signal can be applied to the input of the AND gate 107
when a length of the film from the inlet slit P2 of the
cartridge P to the outermost end of the film leader portion
becomes smaller than a distance through which the film F is
moved under inertia of the motor M after the latter has been
de-energized.

The system is operated in the following manner:

(1) Under the normal condition, the rewind lever 26 is in
its home position as shown in FIG. 1 and the selector lever
28 causes the rewind switch 30 to be in its OFF state since
the arm portion 28d of the selector lever 28 is in a position
spaced away from the rewind switch 30. Therefore, a signal
of L level is supplied from the invertor 106 to the inverted
input terminal of the AND gate 108. The motor M is in
connection with the first gear 18 of the film wind-up
mechanism S through the ciutch mechanism 8.

After a series of exposure control operations have been
completed. the wind-up signal producing part 100 provides
a wind-up signal of H level to the input of the AND gate 108.
The output of the AND gate 108 in turn provides a signal of
H level to the input of the OR gate 109 the output of which
in turn provides a signal of H level to transistor 110. The
transistor 110 is then turned on to energize the motor M. The
rotation of the motor M is transmitted to the sprocket 3
through the clutch mechanism 8, first gear 18, sprocket gear
19. sprocket shaft 13 and clutch 14 and at the same time to
the spool 4 through the second gear 20, third gear 21. spool
gear 22 and friction clutch 23. Therefore, the spool 4 and
sprocket 3 are driven to wind the film F about the spool 4.
When the film F is wound up by a frame. the wind-up signal
producing part 100 generates an output signal of L level used
to de-energize the motor M.

(2) After all the frames of the film F have been used and
when it is desired to rewind the film F, the release button 13a
on the sprocket shaft 13 is depressed from its raised position
shown in FIG. 1; the selector 48 is sct in the desired position;
and finally the rewind lever 26 is manually rotated counter-
clockwise from its illustrated home position to its rewind
position.

When the sprocket shaft 13 is depressed with the enlarged
portion 13b thereof pressing the projection 42b on the switch
lever 42, the latter is rotated clockwise about the shaft 42a
against the action of the spring member 43. This rotation of
the switch lever 42 urges the film sensing switch 45 and
sensing pin 46 toward the film F. Since at this time, the film
F is on the pressure plate 2, the distal end of the sensing pin
46 is engaged by the upper edge Fl1 of the film F to engage
the contact pieces 45a and 45b with each other to close the
film sensing switch 45.

When it is desired to select the mode wherein the rewind-
ing is automatically stopped with some part of the leader
portion of the film F remaining outside of the cartridge P, the
selector 48 is shifted to the position T as shown in FIG. 1.
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The switch 47 is then turned off by means of the cam 48a on
the selector 48.

When the rewind lever 26 is rotated counter-clockwise
from its illustrated home position to its rewind position. the
arm portion 38b on the swingable lever 38 is pressed by the
camming portion 27a on the cam 27 such that the swingable
lever 38 will be rotated clockwise from its illustrated posi-
tion against the action of the spring member 40. The rotation
of the lever 38 causes the lock member 39 to rotate counter-
clockwise under the action of the spring member 41. As a
result, the step 39b on the lock member 39 is engaged by the
latched portion 37b of the manipulated member 37 such that
the latched portion 37b will be locked at its closed position
wherein the latch member 9a is latched and then the back lid

9 on the camera 1 cannot be opened externally.

When the rewind lever 26 is rotated counter-clockwise,
the selector lever 28 also is rotated in the same direction so
that the disk 34 is upwardly moved by the fork-shaped
portion 28¢ and the rewind switch 30 is closed by the arm
portion 28d At the same time, the fork-shaped portion 35¢
engages the cartridge hub P1. In association with the rotation
of the rewind lever 26. the clutch mechanism 8 is engaged
to connect the motor M with the first gear 31 in the film
rewind mechanism 6 so that the rotation of the motor M can
be transmitted to the cartridge hub P1. It is to be noted that
the film sensing switch 45 is already in its ON state when the
rewind switch 30 is turned on by the operation of the rewind
lever 26. On closing of the rewind switch 30. therefore. a
signal of L level is supplied to the input terminal of the
inverter 106 the output of which in turn supplies signals of
H level to the input terminal of the AND gate 107 and to the
inverted input terminal of the AND gate 108, respectively.
As a result, the AND gate 108 is closed. It is also to be noted
that since the film sensing switch 45 is in its ON state, the
input of the invertor 104 becomes L level and a signal of H
level is supplied from the output of that invertor to the input
of the AND gate 107. When the rewind switch 30 is turned
on, therefore. the output of the AND gate 107 generates a
signal of H level which in turn is supplied to the transistor
110 through the OR gate 109. Thus. the transistor 110 is
turned on to energize the motor M.

The rotation of the motor M is transmitted to the hub P1

of the cartridge P through the clutch mechanism 8, first gear
31. second gear 32, rewind shaft 33 and fork-shaped portion
35 to initiate a rewinding of the film F into the cartridge P.

When the rewinding proceeds until the leader portion of
the film F has passed the distal end of the sensing pin 46. the
distal end of the sensing pin 46 penetrates into the aperture
2a in the pressure plate 2 under the biasing force of the
contact piece 45a, Thus, the contact piece 45a becomes
spaced away from the contact piece 45b to open the film
sensing switch 45. As a result, a signal of H level is
immediately supplied to the invertor 104 of the rewind-stop
signal producing part 101, the output of which in turn
generates a signal of L level which is supplied to the AND
gate 107 and to the transistor 110 through the OR gate 109.
As aresult, the transistor 110 is turned off to de-energize the
motor M. In other words. the motor M is de-energized at the
time when the leader of the film F has passed the distal end

of the sensing pin 46. However. the film F will further be
rewound by the motor M under inertia. As described

hereinbefore, the distal end of the sensing pin 46 is so
arranged to sense the passage of the film leader portion at a
position spaced away from the inlet slit P2 of the cartridge
P by a distance larger than the length of the film which is fed
by the de-energized motor M under inertia. Even though the

film F it further rewound under inertia after the motor M has
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been de-energized, accordingly, the rotation of the motor M
can completely be stopped with some part of the leader of

the film F remaining outside of the cartridge P.

If it is desired that the rewinding is automatically stopped
after the entire film F has completely be rewound into the
cartridge P. the selector 48 is simply shifted from the
position shown in FIG. 1 to the position N after the release
button 13a has been depressed. This causes the cam 48a to
close the switch 47. Under such a condition, the rewind lever
26 is rotated counter-clockwise from the position shown in
FIG. 1. As a result, the rotation of the motor M can be
transmitted to the cartridge hub P1 to initiate a rewind of the
film F into the cartridge P.

When the rewinding operation proceeds until the leader of
the film P has passed the distal end of the sensing pin 46, this
distal end penetrates into the aperture 2a in the pressure plate
2 under the biasing force of the contact piece 45a in the same
manner as described hereinbefore. As a result, the contact
piece 45a separates from the contact piece 45b to open the
film sensing switch 45. Since at this time the switch 47 is in
its ON state. the input signal received by the AND gate 107
remains L level. At this point of time, the capacitor 103
initiates being charged with current through the pull-up
resistor 102. After passage of a period of time from the
opening of the film sensing switch 45, which is defined by
a time constant based on the values of the pull-up resistor
102 and capacitor 103. the input signal received by the AND
gate 107 is changed from H level to L level. As described
hereinbefore, thus, the output of the OR gate 109 generates
a signal of L level used to de-energize the motor M.
However. the film F is further rewound by the de-energized
motor M under inertia. Said time constant is established such
that a rewind-stop signal of L level will be supplied from the
invertor 104 to the AND gate 107 when the length of the film
F from the inlet slit P2 of the cartridge P to the outermost end
of the hlm leader becomes smaller than that of the film F
further fed by the de-energized motor M under inertia.
Consequently. the motor M is completely stopped after the
film F has completely been rewound into the cartridge P.

The second embodiment of the present invention will now
be described with reference to FIG. 3.

The second embodiment is different from the first
embodiment only with respect to the rewind-stop signal
producing part 101. More particularly, a rewind-stop signal
producing part 101 in the second embodiment includes a
counter circuit for establishing a time delay (when the
selector 48 is shifted to the position N) from the time the
switch 45 is opened to the time when the AND gate 107
receives a rewind-stop signal of L level to de-energize the
motor M. 1n place of said CR time constant circuit (102,

103).

As seen from FIG. 3. the film sensing switch 45 is coupled
with a pull-up resistor 113 while the switch 47 is connected
with a pull-up resistor 114. A junction between the film
sensing switch 45 and the pull-up resistor 113 is connected
with an input terminal of an AND gate 116 while a junction
between the switch 47 and the pull-up resistor 114 is coupled
with the inverted input terminal of an AND gate 115 and
with another input terminal of the AND gate 116. respec-
tively.

The output terminals of the AND gates 115 and 116 are
coupled with the input terminal of a NOR gate 117 the
output terminal of which in turn is connected with the input
terminal of the AND gate 107.

The circuit also comprises an oscillator 111 for providing
clock pulses to the input terminal K of a counter 112 through
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an AND gate 118. The input terminal K of the counter 112
is connected with the output terminal of the AND gate 118
with the output terminal Q thereof being coupled with the
inverted input terminal of the AND gate 118 and the input
terminal of the AND gate 115. respectively. The counter 112
further includes a reset terminal R coupled with a junction

between the film sensing switch 45 and the pull-up resistor
113.

When the number n of clock pulses 1s counted by the
counter 112, the output signal at the output terminal Q of the
counter 112 is changed from L level to H level.
Subsequently, the output of the counter 112 is held at H
level.

The second embodiment of the present invention is oper-
ated in the following manner:

(1) When the selector 48 i1s shifted to the position N. the
switch 47 is turned on. As a result, the potential at the
junction between the switch 47 and the pull-up resistor 114
becomes L level. This signal of L level is applied to the input
terminal of the AND gate 116 and the inverted input terminal
of the AND gate 118. Thus. the output of the AND gate 116
becomes L level while the, AND gate 115 is opened. Then,
the film sensing switch 43 is turned on by the release button
13a depressed for rewinding. Therefore., the potential at the
junction between the film sensing switch 43 and the pull-up
resistor 113 becomes L level. This signal of L level is
supplied to the reset terminal R of the counter 112 to reset
the same. The output terminal Q generates a signal of L level
which in turn is supplied to the inverted input terminal of the
AND gate 118 to open it. This causes clock pulses from the
oscillator 111 to be provided to the input terminal K of the
counter 112 through the AND gate 118. However, counting
is not initiated since the counter 112 is in its reset state.
Furthermore. the output of the AND gate 115 also becomes
L level since the signal of L level has been supplied from the
output terminals Q to the input terminal of the AND gate
115. At the same time, a signal of L level has been produced
from the AND gate 116. Therefore, a signal of H level is
applied from the NOR gate 117 to the AND gate 107 to
energize the motor M as 1n the first embodiment. As a result,
rewinding 1s initiated. When the rewinding proceeds until
the leader portion of the film F has passed the distal end of
the sensing pin 45, the film sensing switch 45 is turned off.
This causes the potential at the junction between the film
sensing switch 45 and the pull-up resistor 113 to change
from L level to H level. The signal of H level is applied to
the reset terminal R of the counter 112. As a result, the
counter 112 is released from the reset state and then initiates
counting clock pulses from the oscillator 111. When a
predetermined number n of clock pulses are counted by the
counter 112, the output terminal Q is changed from L level
to H level. A signal of H level is then supplied to the AND
gate 118 to close the same. Accordingly, no more clock
pulses will be applied from the oscillator 111 to the input
terminal K of the counter 112. As a result, the output
terminal  of the counter 112 will be held at H level, The
signal of H level is then applied to the AND gate 115 such
that two inputs of the AND gate 115 will be at H level (one
inverted) and the signal from the AND gate 115 will be
changed from L level to H level. Further. the signal from the
NOR gate 117 will be changed from H level to L level.
Consequently. the motor M is de-energized.

(2) When the selector 48 is shifted to the position T, the
switch 47 is turned off to change the potential at the junction
between the switch 47 and the pull-up resistor 114 to H level.
The signal of H level is applied to the input terminal of the
AND gate 116 and the inverted input terminal of the AND
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gate 115. As a result, and AND gate 116 is opened, and the
output of the AND gate 115 is changed to L level indepen-
dently of the signal from the counter 112. The potential at the
junction between the film sensing switch 45 and the pull-up
resistor 113 becomes L level since the film sensing switch 45
is turned on when the release button 13a is depressed to
initiate a rewinding. As the rewinding proceeds until the
leader portion of the film F has passed the distal end of the
sensing pin 45, the film sensing switch 45 is turned off.
Accordingly. the potential at the junction between the film
sensing switch 45 and the puli-up resistor 113 is changed
from L level to H level. As a result, the signal from the NOR
gate 117 is changed from H level to L level to de-energize
the motor M.

In the second embodiment, the aforementioned time delay
from the time when the film sensing switch 45 is turned off
to the time when the motor M is de-energized is determined
by the time interval t of clock pulses multiplied by said
predetermined number n of clock pulses. This time delay
corresponds to a constant time defined by the values of the
resistor and capacitor 102, 103 in the first embodiment.

The first embodiment provides a simple time constant
circuit including means for delaying said film sensing signal
which comprises the pull-up resistor 102, capacitor 103 and
other parts. The second embodiment provides a simple
counter circuit including means for delaying said film sens-
ing signal which comprises the oscillator 111, the counter
112 and other parts. Neither of the first nor second embodi-
ment requires any special switch means for sensing the film
leader portion completely rewound into the cartridge in
addition to the film sensing switch 45. The necessary space
can be reduced with reduced cost of manufacturing.
Particularly, if a shutter controlling timer or the like in the
camera is utilized as a time constant circuit, the number of
parts can be decreased.

The third embodiment of the present invention will pow
be described with reference to FIGS. 4 and S.

The third embodiment is different from the second
embodiment only with respect to parts associated with the
rewind-stop signal producing part 101. More particularly,
the oscillator 111 is replaced by rotation detecting means for
generating output pulse signals depending on the angle of
rotation of the motor M. Pulse signals from the rotation
detecting means can be counted by said counter 112. The
description of the remaining parts will be omitted since they
are similar to the parts shown in FIGS. 1 and 2.

As shown 1n FIGS. 4 and 3, the rotation detecting means
S0 comprises an interlock gear S1a engaging an output gearx
M1 i the motor M, another interlock gear 51b engaging the
gear Sla, a disc 52 rotatable with the gear 51b. a light
emitting part 53, a light receiving part 54, a resistor 119
connected with the light emitting part 83 and a resistor 120
coupled with the light receiving part 54.

The disc 52 includes transparent and opaque patterns 52a,
52b which are radially and alternately arranged thereon. The
disc 52 functions to chap a beam of light emitted from the
light emitting part 53 toward the light receiving part 54. At
least when the motor M is being rotated, the light emitting
part 33 is being energized with current defined by the
resistor 119.

A junction between the light receiving part 54 and the
resistor 120 is coupled with the input terminal of the AND
gate 118. When the light receiving part 54 receives the beam

of light chopped by the disc 52 and thus the opaque patterns
S2b. the light recerving part 54 is turned on. When the beam
of light is blocked by any one of the opaque patterns 52b. the

10

light receiving part 54 is turned off. Pulse signals are thus
generated at the junction between the light recetving part 54

and the resistor 120 and then supplied to the input terminal
of the AND gate 118.
The operation of the third embodiment is as follows:
Assume that the sclector 48 is shifted to the position N
(closing switch 47) to initiate arewinding operation. and that
the film sensing switch 45 is turned off, as in the second
embodiment. The counter 112 is then released from its reset

10 state and initiates counting pulse signals fed from the
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junction between the light receiving part 34 and the resistor
120 through the AND gate 118. When a predetermined
number of pulse signals are counted by the counter 112, the
output terminal Q thereof is changed from L level to H level.
The output signal of H level is supplied to the AND gate 118

to close the same. As aresult, no pulse signal is applied from
the rotation detecting means 50 to the input terminal K of the
counter 112. Therefore. the output terminal Q of the counter
112 is held at H level. The output signal of H level is
supplied from the output terminal Q to the AND gate 115
such that both the two inputs therein (one inverted) become
H level. Thus, the AND gate 115 generates an output signal
of H level while the NOR gate 117 produces an output signal
of L level. In such a manner, the motor M will be
de-energized.

In the third embodiment. the time delay from the time
when the film sensing switch 45 is turned off to the time
when the motor M is actually de-energized is defined by the
time interval t of pulse signals multiplied by the number n
of the pulse signals. as in the second embodiment.

According to the third embodiment. the rotation detecting
means 50 generates the number of pulse signals correspond-
ing to the angle of rotation in the motor M. and the counter
112 detects that a predetermined number of pulse signals n
are produced after the film sensing switch 45 has been turned
off. Even if a period of time required to rewind the film is
variable due to variations of source voltage or different kinds
of cartridges. therefore, the leader portion of the film F can
completely be rewound into the cartridge P.

With a camera including means for detecting the angle of
rotation of a motor to feed a film by a constant amount on
winding-up. or with a camera including used rotation detect-

ing means used to monitor the motor with respect to its
speed to change the speed of the fed film. the rotation

detecting means can also be used to perform the same
function as in the aforementioned rotation detecting means
50. Thus. the space required for the rotation detecting means
50 can be omitted. with reduced cost of manufacturing.

Although the angle of rotation of the motor M 15 detected
directly by the rotation detecting means 50 in the third
embodiment of the present invention, such angle of rotation
in the motor M may be detected at any point on the film
rewind mechanism 6 along the path from the first gear 31 to
the fork-shaped portion 35.

The rotation detecting means 50 may be of a magnetic
type rather than a photoelectric type as in the third embodi-
ment.

The fourth embodiment of the present invention will now
be described with reference to FIGS. 6 and 7.

The fourth embodiment is designed such that the manipu-
lated portion of the selector for actuating the switch 47 is
miniaturized in place of the selector 48 in the first and
second embodiments and that this manipulated portion can
be observed externally only when the back lid 9 1s opened.

As shown in FIGS. 6 and 7, a screw 83 is provided below
the spool 4 as a manipulated portion and threadingly
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engaged into a bushing 36 secured to the body 1a of the
camera 1. The inner end 55a of the screw 835 is engageable

with one of the contact pieces in the switch 47.

In such an arrangement, when the screw 55 is moved into
the bushing 56 as shown in FIG. 7. the inner end 55a thereof
presses the contact piece in the switch 47 to close the same.
If the screw 33 is loosened and moved outwardly from the
position shown in FIG. 7. the inner end 53a thereof is
separated from the contact piece of the switch 47 to open the
same,

In the fourth embodiment. the manipulated portion of the
selector which will not frequently be manipulated is minia-
turized and disposed on the inner side of the back Lid 9. The
aesthetic appearance of the camera can be improved and also
the other manipulated parts cannot adversely be affected in
space or operation.

The screw 85 may be replaced by two pins having

different lengths by one of which one of the contact pieces
in the switch 47 is urged to close.

The fifth embodiment of the present invention will now be
described with reference to FIGS. 8. 9 and 10.

The fifth embodiment includes a second film sensing
switch 60 the output of which generates a first half rewind-
stop signal when the second film sensing switch 690 is shifted
from its ON state to its OFF state and if the selector 48 is in
the position N, In the fifth embodiment, the film wind-up
mechanism, film rewind mechanism. rewind actuating
portion, clutch mechanism. lid opening and closing mecha-
nism and locking mechanism are respectively similar to
parts designated 5. 6. 7. 8. 10 and 11 in FIG. 1. Circuits other
than a rewind-stop signal producing part 101 also are similar
to those shown in FIG. 2. Therefore, these parts and circuits
will not be illustrated in FIGS. 8 and 9.

The second film sensing switch 60 is ngidly mounted at
its base on a switch lever 61 and includes one of two contact
pieces 60a rigidly supporting at its lower end a sensing pin
62.

The switch lever 61 is rotatably supported by a shaft é1a,
biased counter-clockwise under the action of a spring mem-
ber 63 and held at its home position shown in FIG. 8 by
means of a stop 64. The switch lever 61 also includes an
engagement pin 65 which is adapted to engage the lower end
42c¢ of said switch lever 42 and transmit the clockwise

rotation of the lever 42 to the switch lever 61.

When the switch lever 61 is rotated clockwise from its
illustrated position, the distal end of the sensing pin 62
engages the lower edge F2 of the film F. I the leader portion
of the film F has passed the distal end of the sensing pin 62.
this distal end can penetrate into an aperture 2b in the
pressure plate 2 under its own biasing force. Two contact

pieces 60a and 60b in the second film sensing switch 60 are

separated from each other in the ilustrated position and
contacted with each other when the distal end of the sensing

pin 62 is 1n engagement with the film F.

As described with respect to the first embodiment, the
sensing pin 46 and aperture 2a are spaced from the inlet slit

P2 of the cartridge P by a distance larger than the length of
the film F that is fed by the de-energized motor M under

inertia.
As shown in FIG. 10, the sensing pin 62 and aperture 2b

are spaced from the inlet slit P2 of the cartridge P by a

distance S smaller than the length of the film F which is fed
by the de-energized motor M under inertia.

In the fifth embodiment. a selector switch 66 operatively
associated with the selector 48 is used in place of said switch
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47, as seen from FIGS. 8 and 9. The selector switch 66
comprises an insulating plate 67 rotatable with the selector
48. a conductive brush 68 rigidly mounted on the insulating
plate 67 and a switch base plate 69 rigidly attached to the
camera 1. The switch base plate 69 is formed with conduc-
tive patterns 66a, 66b and 66¢c. When the selector 48 is
shifted to the position T, the conductive patterns 66a and 66b
are short-circuited with each other through the brush 68. On
the other band. the conductive patterns 66a and 66¢ are
short-circuited with each other when the selector 48 is
shifted to the position N.

The conductive pattern & 66a. 66b and 66¢c are coupled
with the pull-up resistor 102, the first film sensing switch 45

and the second film sensing switch 60, respectively.

When the selector 48 is shifted to the position T, the
conductive patterns 66a and 66b on the selector switch 66
are short-circuited with each other to connect the first film
sensing switch 45 with the pull-up resistor 102 through the
selector switch 66. When a rewinding operation is initiated
under such a condition and if the termination F10 of the
upper edge F1 of the film leader portion passes the distal end
of the sensing pin 46 to open the first film sensing switch 45,
a rewind-stop signal of L level is supplied from the invertor
104 to the AND gate 107. Thus. the motor M is
de-energized.

When the selector 48 is shifted to the position N, the
conductive patterns 66b and 66¢c on the selector switch 66
are short-circuited with each other to connect the second
film sensing switch 60 with the pull-up resistor 102 through
the selector switch 66. When the rewinding operation is
initiated under such a condition and if the termination F20
of the lower edge F2 of the film leader portion passes the
sensing pin 60. the distal end of the second film sensing
switch 60 then penetrates into the aperture 2b in the pressure
plate 2 under the biasing force of the contact piece 60a
which in turn is separated away from the other contact piece
60b to open the second film sensing switch 60. Thus, a
rewind-stop signal of L level is supplied from the invertor
104 to the AND gate 107 to de-energize the motor M. At this
time, the termination F2@ of the lower film edge F2 is in a
position spaced apart from the inlet slit P2 of the cartridge
P by the aforementioned distance S. Even when the motor M
is de-energized. therefore, the film F can further be rewound
by the de-energized motor M under inertia. so that the film
F will completely be rewound into the cartridge P and
subsequently the motor M will completely be stopped.

If the length of the film fed by the de-energized motor M
under inertia is very small. the second film sensing switch 60
may be connected in parallel with a capacitor 121, as shown
by broke in line in FIG. 9. Thus, the capacitor 121 and
pull-up resistor 102 define a time constant circuit for pro-
viding a time delay from the time when the second film

sensing switch 60 is turned off to the time when a rewind-
stop signal of L level is actually supplied to the AND gate

107 through the invertor 104. In such a manner, all the leader
portion of the film F can completely be rewound into the
cartridge P.

According to the fifth embodiment. the circuitry of the
rewind-stop signal producing part 101 is very simplified
since two different film sensing switches are respectively
located at different positions and changed from one to
another by means of the selector switch 66.

The sixth embodiment of the present invention will next
be described with reference to FIGS. 11 through 14,

In the sixth embodiment, the back lid 9 includes a first
film sensing switch 71, a second film sensing switch 72, a
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selector switch 70 and a selector 73, all of which are
mounted on the back lhid 9. Film wind-up mechanism, film
rewind mechanism, rewind actuating portion, clutch
mechanism, lid opening and closing mechanism and locking
mechanism are similar to those shown in FIG. 1 and thus
omitted in FIG. 11.

As seen from FIG. 11. the first film sensing switch 71 is
rigidly mounted at its base on the back lid 9 and includes a
contact piece 71a engaging an arm 74 which is rotatably
supported by a shaft 75 on the back lid 9 and carries a roller
76. When the roller 76 is in engagement with the film F, the
contact piece 71a is in a position spaced away from another
contact piece 71b in the first film sensing switch 71 to open
the same. After the leader portion of the film F passes the
roller 76. the arm 74 is rotated counter-clockwise about the
shaft 75 under the biasing force of the contact piece 71a. As
a result, this contact piece 71a will contact the other contact
piece 71b to close the first film sensing switch 71.

The second film sensing switch 72 is rigidly mounted at
its base on the pressure plate 2 and includes a contact piece
72a the distal end of which rigidly supports a sensing pin 77.
The distal end of the sensing pin 77 extends through the
aperture 2c¢ in the pressure plate 2 and is resiliently urged
toward and engaged by the lower edge F2 of the film F under
the biasing force of the contact piece 72a. During engage-
ment of the distal end of the sensing pin 77 with the lower
film edge, F2, the contact piece 72a is held spaced away
from another contact piece 72b to open the second film
sensing switch 72. As the termination of the lower edge F2
of the film leader portion passes the sensing pin 77, the
contact piece 72a is brought into contact with the other
contact piece 72b to close the second film sensing switch 72.

The selector 73 is supported on the back lid 9 to be
shiftable between the positions T and N,

The selector switch 70 comprises a base plate 70a rigidly
mounted on the back lid 9. two conductive portions 70b. 70¢
and a conductive brush 70d shiftable with the selector 73.
When the selector 73 1s shifted to the position N as shown,
two distal ends of the conductive brush 70d are respectively
located on the outer insulating portions of the conductive

portions 70b and 70c so that the selector switch 70 is in its
OFF state. When the selector 73 is shifted to the position T,

the distal ends of the conductive brush 70d are respectively
placed on the conductive portions 70b and 70c to short-
circuit them. As a result. the selector switch 78 is turned on.

As shown in FIGS. 12 and 13. the selector switch 70 is
connected in series with the first film sensing switch 71
while the second film sensing switch 72 is coupled in
parallel with the series circuit defined by the selector switch
70 and first film sensing switch 71. The terminals of the
second hlm sensing switch 72 are respectively connected
with connecting terminals 78 which are capable of contact-
ing terminals 79 on the body la of the camera 1 when the
back lid 9 is closed. One of the terminals 79 is coupled with
the pull-up resistor 122 to form a junction which in turn is
connected with one of the input terminals in the AND gate
107. The other terminal 79 is connected with the rewind
switch 30.

The roller 76 and sensing pin 77 are respectively disposed
the same manner as in the film sensing pins 46 and 62.

When the selector 73 is shifted to the position T, the
conductive brush 70d causes the conductive portions 70b
and 70c to short-circuit with each other to close the selector
switch 70. When a rewind operation is initiated under such
a condition, the first film sensing switch 71 is held at its OFF
state until the leader portion of the film F has passed the
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roller 76. At this time, the first film sensing switch 71 is
turned on to place the potential at the junction between the
terminal 79 and the pull-up resistor 122 at L level. This
rewind-stop signal of L level is then supplied to the AND
gate 107 to de-energize the motor M.

When the selector 73 is shifted to the position N, the
conductive brush 70d is separated from the conductive
portions 70b and 70c to open the selector switch 70. When
a rewind operation is initiated under such a condition. the
second film sensing switch 72 is placed in its OFF state until
the leader portion of the film F has passed the sensing pin 77.
At this time, the second film sensing switch 71 is turned on.
As aresult, the potential at the junction between the terminal
79 and the pull-up resistor 122 becomes L level. This
rewind-stop signal of L level is applied to the AND gate 107
to de-energize the motor M.

Where the length of the film F fed by the de-energized
motor M under inertia is very small, a capacitor 124 may be
connected in paralle] with the selector switch 70 and first
film sensing switch 71 while at the same time a resistor 123
may be coupled between the connecting terminal 78 and the
second film sensing switch 72, as shown in FIG. 14. Thus.
the resistor 123 and capacitor 124 from a time constant
circuit which can establish a time delay to the time when the
second film sensing switch 72 is turned off from the time
when a rewind-stop signal of L level 1s supplied to the AND
gate 107. In such a manner, the leader portion of the film F
can completely be rewound into the cartridge P.

According to the sixth embodiment, space in the body 1a
of the camera 1 can be saved since the first and second film
sensing switches 71, 72, the selector switch 70 and the
selector 73 are mounted on the back lid 9 of the camera 1.

In the sixth embodiment. the back lid 9 may detachably be
mounted on the body 1a of the camera 1. In such a case. the
back lid 9 may be replaced by another back lid which does
not include associated parts such as the switches 70. 71 and
72, the terminals 78 and other parts. When another back lid
is mounted on the camera. the rewind operation will not be
stopped automatically since the terminals 79 on the camera
body will not be short-circuited under the various states of
the film. The rewinding must manually be stopped.

It will be apparent from the foregoing that the camera
embodied by the present invention can select one of two
modes, that is. a mode in which a rewinding operation is
automatically stopped with some part of the tongue of a film
remaining outside of a cartridge and another mode in which
the rewinding is automatically stopped after the entire film
has completely been rewound into the cartridge.

We claim:

1. A device for rewinding a film drawn out from a film
cartridge contained in a camera into said cartridge, said film
having a leader portion at an end of the film, said device
comprising:

an electric motor;

rewinding means driven by said motor for transporting

said drawn-out film toward said cartridge;

means for detecting said leader portion of said film said

film is transported by said rewinding means;

means responsive to said detecting means for generating

a first output when said leader portion of said film
[reached] reaches a position that is a predetermined
distance from said cartridge:

means responsive to said detecting means for generating

a second output when said leader portion of said film
further approaches said cartridge from said predeter-
mined distance;
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means for selecting one of first and second conditions;
and

control means for deenergizing said motor in response to
said first output when said first condition is selected by
said selecting means and for deenergizing said motorin >
response to said second output when said second con-
dition is selected by said selecting means, wherein

said detecting means includes a pair of detectors disposed
at different positions relative to each other in a trans-
ported direction of said film and adapted for sensing t
the passage of the end of said film, respectively, said
first output generating means is responsive to one of
said detectors, and said second output generating
means is responsive to the other of said detectors,

said other detector includes a switch which, during trans-
port of said film by said rewinder mechanism, is main-
tained in a first state until it changes to a second state
in response to the passage of the end of said film;

said second output generating means includes timer
means for counting a predetermined period of time in
response to the change of state of said switch, and
thereafter generates said second output.

[2. A device according to claim 1, wherein said first output
generating means is adapted to generate said first output in
such a manner that said film leader portion of said film
remains outside of said cartridge by a determined amount
during said first condition and wherein said second output
generating means is adapted to generate said second output
in such a manner that said film leader portion of said film is
transported into said cartridge completely during said sec-
ond condition.]

[3. A device according to claim 1. wherein said first output
generating means for adapted to generate said first output in
such a manner that said film leader portion of said failm
remain outside of said cartridge by a determined amount
when said film is further transported by said motor under
inertia after said motor has been deenergized during said first
condition and wherein said second output generating means
adapted to generate said second output in such a manner that
said film leader portion of said film is completely trans-
ported into said cartridge when said film is further trans-
ported by said motor under inertia after said motor has been
deenergized during said second condition.]

[4. A device according to claim 1, wherein said detecting
means includes a pair of detectors disposed at different
positions relative to each other in a transported direction of
said film and adapted for sensing the passage of the end of
said film, respectively, said first output generating means is
responsive to one of said detectors, and said second output
generating means is responsive to the other of said detec-
tors.]

[S. A device according to claim 1, wherein said second
output generating means includes timer means for counting
a predetermined period of time in response to said detecting
means.]

6. A device [according to claim 5, wherein] for rewinding
a film drawn out from a film cartridge contained in a camera
into said cartridge, said film having a leader portion at an
end of the film, said device comprising.

an electric motor;

rewinding means driven by said motor for transporting
said drawn-out film toward said cartridge,

means for detecting said leader portion of said film when
said film is transported by said rewinding means, 65

means responsive to said detecting means for generating
a first output when said leader portion of said film
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reaches a position that is a predetermined distance
from said cartridge;

means responsive to said detecting means for generating
a second output when said leader portion of said film
further approaches said cartridge from said predeter-
mined distance;

means for selecting one of first and second conditions,
and

control means for deenergizing said motor in response to
said first output when said first condition is selected by
said selecting means and for deenergizing said motor in
response to said second output when said second
condition is selected by said selecting means, wherein

said detecting means includes a pair of detectors disposed
at different positions relative to each other in a trans-
ported direction of said film and adapted for sensing
the passage of the end of said film, respectively, said
first output generating means is responsive to one of
said detectors, and said second oulput generating
means is responsive to the other of said detectors,

said second output generating means includes timer
means for counting a predetermined period of time in
response to said other detector, and thereafter gener-
ates said second output, and

said timer means includes means for adjusting said pre-
determined period of time in accordance with the
rotation speed of said motor.

I7. A device according to claim 1, wherein said second
output generating means includes timer means for counting
a predetermined period of time after said first output has
been generated and for causing said second output generat-
ing means to generate said second output after passage of
said predetermined period of time.)

[8. A device for rewinding a film drawn out from a film
cartridge contained in a camera into said cartridge. said film
having a leader portion at an end of the film, said device
comprising:

an electric motor,

first rewinding means driven by said motor for transport-
ing said drawn-out film toward said cartridge until said
leader portion of said film remains outside of said
cartridge by a determined amount;

second rewinding means driven by said motor for trans-
porting said drawn-out film toward said cartridge so
that said leader portion of said film is transported into
said cartridge completely; and

means for changing between a first mode in which said
film is rewound by said first rewinding means and a
second mode in which said film is rewound by said
second rewinding means.}]

[9. A device according to claim 8, wherein said first
rewinding means includes means for automatically stopping
said motor when said leader portion of said film is trans-
ported to a predetermined distance from said cartridge.]

[10. A device according to claim 9, wherein said second
rewinding means includes means for automatically stopping
said motor when said leader portion of said film substan-
tially enters said cartridge.}

1. A device for rewinding a film drawn out from a film
cartridge contained in a camera into said cartridge, said

film having a leader portion at an end of the film, said device

comprising.
an electric motor;

rewinding means driven by said motor for transporting
said drawn-out film toward said cartridge;
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means for detecting said leader portion of said film when
said film is transported by said rewinding means;

means responsive to said detecting means for generating
a first output when said leader portion of said film
reaches a position that is a predetermined distance
from said cartridge;

means responsive to said detecting means for generating
a second output when said leader portion of said film
further approaches said cartridge from said predeter-
mined distance;

means for selecting one of first and second conditions,
and

control means for deenergizing said motor in response to
said first output when said first condition is selected by
said selecting means and for deenergizing said motor in
response te said second output when said second
condition is selected by said selecting means,

wherein said second output generating means includes
means for detecting rotation of said motor after said
first output has been generated and means for causing
said second output to be generated in response 1o
detection of a predetermined rotation amount of said
motor by said rotation detecting means.

12. A device according to claim 11, wherein said rotation
detecting means generates a plurality of pulses per revolu-
tion of said motor and wherein said second output gener-
ating means generates said second oulput in response fo
generation of a predetermined number of pulses by said
rotation detecting means.

13. A device according to claim 12, wherein said rotation
detecting means includes means for generating light pulses
with rotation of said motor and means for counting the light
pulses.

14. A device according to claim 11, wherein the camera
includes an operating member and said leader portion
detecting means includes a film sensing member which is
normally disengaged from said film as said film is drawn out
from said film cartridge and which is displaceable into
engagement with said film in response to operation of said
operating member when said film is to be rewound into said
film cartridge.

15. A device according to claim 14, wherein said film
sensing member is mounted on a support which is pivotable
in response to operation of said operating member to bring
said sensing member into engagement with said film.

16. A device according to claim 14, wherein said film
sensing member includes a pin adapted to move through an
aligned opening of a pressure plate upon movement of an
end of said film leader portion past said pin.

7. A device for rewinding a film drawn out from a film
cartridge contained in a camera into said cartridge, said
film having a leader portion at an end of the film, said device
comprising:

an electric motor;

first rewinding means driven by said motor for transport-

ing said drawn-out film toward said cartridge until said
leader portion of said film remains outside of said
cartridge by a determined amount;

second rewinding means driven by said motor for trans-

porting said drawn-out film toward said cartridge so
that said leader portion of said film is transported into
said cartridge completely; and

means for changing between a first mode in which said

film is rewound by said first rewinding means and a
second mode in which said film is rewound by said
second rewinding means,
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wherein the camera has a back lid member which covers
said film, and said changing means includes a change-
over switch having an actuating member for switching
said switch to change between said first and second

modes, said actuating member being disposed at a
position covered by said back lid member such that said

back lid member precludes operation of said actuating
member for switching said switch.

18. A device for rewinding a film drawn out from a film
cartridge contained in a camera into said cartridge, said
film having a leader portion at an end of the film, said device
comprising.

an electric motor;

first rewinding means driven by said motor for transport-

ing said drawn-out film toward said cartridge until said
leader portion of said film remains outside of said
cartridge by a determined amount;

second rewinding means driven by said motor for trans-
porting said drawn-out film toward said cartridge so
that said leader portion of said film is transported into
said cartridge completely; and

means for changing between a first mode in which said
film is rewound by said first rewinding means and a
second mode in which said film is rewound by said

second rewinding means,

wherein the camera has a lid member having an open
position and a closed position, said changing means
includes a change-over switch operable to change
between said first and second modes when said lid
member is at said open position and not operable to
change between said first and second modes when said

lid member is at said closed position.
9. A device for rewinding a film drawn out from a film
cartridge contained in a camera into said cartridge, said

35 film having a leader portion at an end of the film, said device
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compyrising:
an electric motor;

rewinding means driven by said motor for transporting
said drawn-out film toward said cartridge;

means for detecting said leader portion of said film when
said film is transported by said rewinding means,

means responsive to said detecting means for generating
a first output when said leader portion of said film
reaches a position that is a predetermined distance
from said cartridge;

means responsive to said detecting means for generating
a second output when said leader portion of said film
further approaches said cartridge from said predeter-
mined distance;

means for selecting one of first and second conditions;
and

control means for deenergizing said motor in response to
said first output when said first condition is selected by
said selecting means and for deenergizing said motor in
response to said second output when said second
condition is selected by said selecting means, wherein

said second output generating means includes timer
means for counting a predetermined period of time in
response to said detecting means,

the camera is provided with a film winding spool, said
detecting means includes a detector which is disposed
between said film cartridge and said film winding spool
and which senses passage of an end of said film leader
portion of said film, and

said detector includes sensing pin means disposed to
engage a portion of said film during rewinding of said
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film and adapted to move through an aligned opening said film in response to operation of said operating member

of a pressure plate upon the passage of said end of said when said film is to be rewound into said film cartridge.
film leader portion of said film. 21. A device according to claim 20, wherein said sensing
20. A device according to claim 19, wherein the camera pin means is mounted on a support which is pivotable in
has an operating member and wherein said sensing pin 5 response to operation of said operating member so as to
means is supported so as to be out of engagement with said bring said sensing pin means into engagement with said film.

film when said film is being drawn out from said film

cartridge and so as to be displaceable into engagement with * ok ¥ % ¥



	Front Page
	Drawings
	Specification
	Claims

