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[57] ABSTRACT 
A ?lm advancing system of a camera in which a roll of 
?lm inside a ?lm cartridge is ?rst wound to a spool and 
then the ?lm is rewound into the cartridge one frame 
from another after each photographic operation is pro 
vided. The system includes a reversibly rotatable motor 
the drivement and rotational direction of which are 
automatically controlled depending upon various con 
ditions of the camera to implement required advance 
ment of the ?lm. 

3 Claims, 7 Drawing Sheets 

FINAL STEP 
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FILM FEEDING SYSTEM OF A CAMERA 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This is a continuation of application Ser. No. 
06/839,045, ?led Mar. 12, 1986 now US. Pat. No. Re. 
32,850. 

This isa reissue of application Ser. No. 06/323,686, ?led 
11/20/81, now US. Pat. No. 4,460,256. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a ?lm feeding or advancing 

system of a camera and more in particular to a ?lm 
feeding system of a camera of the type in which upon 
loading of a ?lm cartridge into the camera, the ?lm 
inside the cartridge is ?rst wound up to a take-up spool 
of the camera and then the ?lm is rewound into the 
cartridge frame by frame after each photographic oper 
ation. 

2. Description of the Prior Art 
Most widely used present day cameras are adapted to 

use a 35 mm ?lm strip contained in a cartridge in the 
form of a roll. In order to set such a ?lm cartridge into 
a camera, the cartridge is placed into the cartridge re 
ceiving chamber of the camera body and the leading 
portion of the film is inserted into the slot of a winding 
spool which is then rotated to have the leading portion 
of the ?lm temporarily gripped by the spool. Thus, 
unexposed frames are contained in the cartridge and the 
?lm is wound to the spool frame by frame after each 
photographic operation. Accordingly, the ?lm portion 
having exposed frames is wound around the spool and 
this continues until the frame is used. Upon using all the 
frames, the ?lm is rewound into the cartridge, which is 
then removed from the camera for further processing 
such as developing and printing. 
The above-described prior art ?lm feeding system has 

various disadvantages. First, since the exposed portion 
of the ?lm is wound to the spool, the photographed 
images could be destroyed if the back cover of a camera 
is accidentally opened before rewinding into the car 
tridge. Second, such prior art cameras are usually pro 
vided with a counter which indicates the number of 
frames used, or pictures taken. This is disadvantageous 
because the user has to remember the number of remain 
ing exposures since there are several ?lm cartridges in 
the market which have different numbers of exposures. 
In order to cope with this problem, there has been pro 
posed a camera provided with a device for indicating 
the number of remaining exposures. Such a device, 
however, requires to be set to the maximum number of 
exposures rated for the ?lm cartridge before use. Thus, 
such a device is of no use if the operator has forgotten 
such initial setting. 
A third disadvantage of the prior art ?lm feeding 

system is that after the use of the ?nal frame, the opera 
tor might try to forcibly wind the ?lm to the spool so 
that the perforations provided along both sides of the 
?lm could be damaged or the ?lm itself could be torn 
away in the worst case. If that happens, the ?lm having 
photographed frames cannot be rewound into the car 
tridge and thus at least some pictures, which might 
include a valuable one, will be lost. 
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2 
SUMMARY OF THE INVENTION 

The disadvantages of the prior art are overcome with 
the present invention and an improved ?lm feeding 
system of a camera is provided. The present invention is 
based on the so~called preliminary wind-up system in 
which upon loading of a ?lm cartridge into a camera, 
the unused ?lm inside the cartridge is ?rst wound to the 
spool and then the ?lm is rewound into the cartridge 
frame by frame after each photographic operation. 
Such a system is advantageous because the maximum 
number of possible exposures of the loaded ?lm may be 
indicated upon loading and the photographed frames 
are stored in the light-tight cartridge. 

Therefore, it is an object of the present invention to 
provide an improved ?lm feeding system of a camera. 
Another object of the present invention is to provide 

improvements in the preliminary wind-up type ?lm 
feeding system of a camera. 
A further object of the present invention is to provide 

a film feeding system of a camera the operation of 
which can be automatically carried out. 
A still further object of the present invention is to 

provide a ?lm feeding system of a camera having vari 
ous foolproof functions. 
Other object, advantages and novel features of the 

present invention will become apparent from the fol 
lowing detailed description of the invention when con 
sidered in conjunction with the accompanying draw 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram partly in logic symbols 
showing one embodiment of the present invention; 
FIG. 2 is a schematic illustration showing how FIGS. 

2A through C should be combined; 
FIGS. 2A through C together form a ?ow chart 

showing several possible sequences of operation which 
may be implemented by the circuit shown in FIG. 1; 
FIG. 3 is a schematic illustration showing the interior 

structure of a camera to which the present ?lm feeding 
system is incorporated; 
FIG. 4 is a perspective view which schematically 

illustrates the mechanical structure of one embodiment 
of the present invention; 

FIG. 5 is a schematic illustration showing the posi 
tional relationship among the ?lm cartridge, take-up 
spool, aperture and ?lm inside a camera; 
FIG. 6 is a circuit diagram which may function to 

pull the photographed portion of the ?lm into the car 
tridge momentarily when the back of the camera is 
opened accidentally; 

FIG. 7 is a timing chart showing the operation of the 
counter switch SW1 shown in FIG. 6; 
FIG. 8 is a schematic illustration showing a clutch 

mechanism for detecting an increase in tension of the 
?lm F in the ?nal phase of the preliminary winding 
operation which may be advantageously applied to the 
present invention; 
FIGS. 9a and 9b illustrate the mating surface of the 

driving and driven plates 172 and 171, respectively, 
forming a part of the clutch mechanism shown in FIG. 

FIG. 10 is a cross-sectional view taken along II—II 
lines shown in FIGS. 9b; and 
FIGS. 11a and 11b illustrate the condition when the 

two plates 171 and 172 are in contact and the condition 
when the two plates 171 and 172 are moved away from 
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each other due to relative rotational motion therebe 
tween, respectively. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. 1, there is shown a circuit 
diagram in accordance with one embodiment of the 
present invention. As shown, the circuit includes a main 
or power supply switch SW0, a release switch SW1_, a 
photometry switch SW0, a counter switch SWc, a 
mode switch SWM and a rewind end switch SWW. The 
circuit also includes a reversibly rotatable motor M 
which is a driving source for moving the ?lm in the 
winding direction, i.e., from the ?lm cartridge to the 
spool, or in the rewinding direction which is opposite to 
the winding direction. An automatic exposure (AE) 
circuit, the structure of which is well known in the art, 
and an alarm device are also included in the circuit. The 
operation of the motor M, together with the AE circuit 
and the alarm device, is controlled by the ON/OFF 
conditions of the above-described switches. 
The main switch SW0 must be closed to supply 

power from a power source E to a power supply circuit 
PS. The switch SW0 may be manually operated and it 
may also be operated by the opening or closing opera 
tion of the back cover of a camera. For example, as 
described below, it may be so structured that one 
switching position of a dial-type switch is used as a 
power-off position where the switch SW0 is open and 
the switch SW0 remains closed when the back cover is 
open irrespective of the position of the dial-type switch. 
A main function of the circuit shown in FIG. 1 is to 

feed or advance a roll of film in one direction or its 
opposite direction inside a camera body. In this speci? 
cation, when the ?lm is advanced to a take-up spool of 
the camera from a ?lm magazine loaded into the camera 
prior to any photographic operation, this mode of oper 
ation will be referred to as a preliminary winding or 
wind-up operation; on the other hand, when the ?lm is 
advanced into the magazine from the spool intermit 
tently after each photographic operation, this mode of 
operation will be referred to as a rewinding operation 
since the ?lm is rewound back into the magazine. As 
will be described in detail later, it is to be noted that the 
feeding operation of the ?lm is controlled by the ON/ 
OFF conditions of the switches SWC, SWM and SW W. 
Among these three switches, the counter switch 

SWcis turned on or off depending upon whether a ?lm 
cartridge is loaded or not and the result of the compari 
son between the counted value of the ?lm counter and 
a predetermined value. The switch SWC is on when a 
cartridge is loaded and the counted value of the ?lm 
counter is “E". On the other hand, the switch SW5 is 
off when a cartridge is unloaded and the counted value 
of the ?lm counter is “®", or “1" or more. The 
counted value “E" indicates that the counting is being 
carried out for that portion of the ?lm which has been 
pulled out of the cartridge when the cartridge is loaded 
into the camera and the additional portion of the ?lm 
which should be pulled out of the cartridge until the 
?rst frame of the ?lm is properly located for photo 
graphic operation. The former portion corresponds to 
the indication of “5" and the latter portion corresponds 
to the indication of two dots, implying two frames to be 
skipped between “S" and the ?rst frame for photo 
graphic operation, in prior art cameras. 

It is to be noted that the ?lm counter displays "B" 
when a cartridge containing therein an unused roll of 
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4 
?lm is loaded into a camera and during when a length of 
?lm corresponding to a frame or two is being wound to 
the spool after loading. The ?lm counter also displays 
“E" when all of the frames have been used or when the 
camera back cover is opened. On the other hand, the 
counted value “ ® " indicates that no cartridge is 
loaded, and the operator will recognize the absence of a 
?lm cartridge by looking at the counter. 
Mode switch SWM is turned on or off depending 

upon whether or not a ?lm cartridge is loaded, whether 
the camera back cover is open or closed and whether or 
not the preliminary winding operation has been com 
pleted. Mode switch SWM is turned on by closing the 
back cover after loading a ?lm cartridge. Mode switch 
SWM is off if a ?lm cartridge is unloaded, if the back 
cover is open, or upon completion of the preliminary 
winding operation. 
Rewind end switch SWWis turned on or off depend 

ing upon the condition whether or not the shutter de 
vice is set for operation and whether or not the ?lm 
rewinding operation has been carried out. Switch SWW 
is turned on when the second blind of the shutter comes 
into the closed position after the completion of the 
shutter operation; whereas, switch SWwis turned off 
upon completion of the ?lm rewinding operation and 
the shutter setting operation. 

Aside from three switches SWC, SWM and SWW 
which are directly related to the ?lm feeding operation 
as described above, the circuit includes two more 
switches: release switch SWL and photometry switch 
SW1), as shown in FIG. 1. These latter switches are 
usually provided in prior art cameras, and both of them 
are operated in association with the operation of the 
release button such that switch SW9 is ?rst turned on 
when the release button is pushed into a ?rst stroke 
position and then switch SWL is turned on when the 
release button is further pushed into a second stroke 
position. Both of switches SWD and SWL are turned off 
when the release button returns to its original position. 
As will be understood later, the above-mentioned 

switches are operated to control the operation of power 
supply circuit PS, automatic exposure circuit AE and 
?lm-feed driving motor M. It is to be noted that, in the 
circuit of FIG. 1, all of the components such as timers, 
?ip?op and counter are initialized upon activation of 
power supply circuit PS. 
A speci?c structure embodying the mechanical as 

pect of the present ?lm feeding system is shown in 
FIGS. 3 and 4 in which FIG. 3 shows the general ar 
rangement of the ?lm feeding system in a camera and 
FIG. 4 shows the detailed driving mechanism the oper 
ation of which is controlled by the circuit shown in 
FIG. 1. 
As shown in FIG. 3, a camera body 1 is provided 

with a ?lm cartridge receiving chamber 2 at one end, 
and a take-up spool 3 is rotatably supported at the oppo 
site end. A reversibly rotatable motor M is disposed 
inside the spool 3 thereby the spool 3 is driven to rotate 
in one direction or the opposite direction by means of 
motor M. 

Referring now to FIG. 4, a detailed description of the 
driving mechanism will be made. As may be already 
noted, use is made of two different kinds of arrows to 
indicate the direction of movement of most of the mov 
able elements in FIG. 4. Single line arrows indicate the 
direction of movement of the elements when the mecha 
nism is in the preliminary winding mode; whereas, dou 
ble line arrows indicate the direction when the mecha 
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nism is in the rewinding mode, i.e., the ?lm moving 
intermittently into the cartridge after each photo 
graphic operation. 
At the bottom end of the driving shaft which extends 

downward from motor M is ?xedly mounted an output 
gear 4 which is in mesh with a clutch gear 5 of the 
driving side. On the bottom surface of the clutch gear 5 
is pivoted a pawl '6 which is engageable with a ratchet 
wheel 8 ?xedly mounted on the top surface of a clutch 
gear 7 which is provided coaxially with the clutch gear 
5 on the driven side. 
The clutch gear 7 is operatively associated with the 

gear 13 ?xedly mounted on the spool 3 through a reduc 
tion gear chain which includes gears 9, 10, 11 and 12. In 
the preliminary winding mode, i.e., when the gear 4 
rotates in the clockwise direction as viewing into FIG. 
4, the pawl 6 becomes latched with the ratchet wheel 8 
and therefore a rotating force is transferred to the 
clutch gear 7 on the driven side. In the rewinding mode, 
i.e., when the output gear 4 rotates in the opposite or 
counterclockwise direction, the spool 3 rotates as pulled 
by the ?lm F so that the gear 7 rotates in the clockwise 
direction as indicated by the double line arrow through 
gears 13, 12, 11, 10 and 9. However, since it is so struc 
tured that the clutch gear 7 having the ratchet wheel 8 
on the driven side rotates slower than the clutch gear 5 
having the pawl 6 on the driving side, the pawl 6 does 
not become latched with the ratchet wheel 8. It is to be 
noted that use may be made of any one-way clutches 
employing balls or rollers instead of the pawl for the 
above-described clutching function. 
An arm 15 is friction-coupled to the shaft 14 on which 

the clutch gear 5 is ?xedly mounted. The arm 15 rotat 
ably supports a gear 16 which is always in mesh with 
the clutch gear 5. The arm 15 is biased by a spring 17 
such that the gear 16 tends to move away from an inter 
mediate gear 18 thereby the arm 15 abuts against a 
stopper pin 19. From the intermediate gear 18, the 
power is transmitted to the sprocket 29 through a gear 
20, a bevel gear 21 which is integral with the gear 20, a 
bevel gear 22 which is in mesh with the gear 21, a shaft 
23, bevel gears 24 and 25, and gears 26, 27, 28, 38, 39 and 
35. 

It is to be noted that the gear 27 is provided with a 
recess 30 along a part of the periphery or its top surface. 
Thus, when that part of the gear 27 in correspondence 
with the recess 30 is in mesh with the gear 28, a rotating 
force is transmitted to the sprocket 29 and to the rotat 
able forked shaft 37 for a period of time required to 
move the ?lm F over the distance corresponding to a 
single frame. On the top surface of the gear 27 is planted 
a pin 32 which may be brought into engagement with an 
L-shaped arm 33, which is pivotally supported by a 
shaft 34, as the gear 27 rotates. 
An idler gear 39 is provided to be meshed between a 

gear 35 ?xedly mounted on the shaft 31 of the sprocket 
29 and a gear 38 ?xedly mounted on the rotatable and 
fork-shaped shaft 37 which is engageable with the shaft 
(not shown) of the ?lm cartridge 36. The idler 39 is 
rotatably mounted on a vertically movable shaft 40 
which is provided with an annular recess 41. The L 
shaped arm 33 is biased in the clockwise direction by 
means of a spring 42 so that the right-hand portion of 
the arm 33 may be brought into engagement with the 
recess 41. As understood, the idler 39 may be engaged 
with or disengaged from the gears 35 and 38, and, when 
the arm 33 is disengaged from the annular recess 41 of 
the arm 33, the shaft 40 and therefore the gear 39 moves 
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6 
downward by means of the spring 44 to come into en 
gagement with the gears 35 and 38, thereby the rotation 
of the gear 28 may be transmitted to the sprocket 29 and 
to the rotatable fork-shaped shaft 37, the state of which 
is shown in FIG. 4. 
The bottom end of the shaft 40 on which the idler 39 

is ?xedly mounted abuts against the forward end of a 
push-up lever 46, the backward end of which is in slid 
ing contact with a lever 47 which is actuated when the 
back cover of the camera is closed. Upon closing of the 
back cover, a projection 47a, which projects down 
wardly from the lever 47, pushes the backward end of 
the lever 46 downward, thereb’? the shaft 40 is lowered 
to bring the arm 33 into engagement with the annular 
recess 41. As a result, the idler 39 is disengaged from the 
gears 35 and 38 so that no driving force is supplied to 
the sprocket 29 and to the shaft 37. 
A counter plate 50 and a cam 51 are ?xedly mounted 

on a common shaft, and a counter gear 52 is disposed 
coaxially with the cam 51. A single-toothed gear 53 is in 
mesh with the counter gear 52. To the shaft of the sin 
gle-toothed gear 53 is ?xedly mounted a gear 54 which 
is in mesh with a gear 55 ?xedly mounted at the top of 
the shaft of the sprocket 29. Thus, one rotation of the 
sprocket 29 causes to rotate the counter plate 50 by an 
amount that the next position of the scale 56 may be 
displayed. 
A recess 57 is provided at a part of the periphery of 

the cam 51 and one end 58a of an actuator member 58 
which actuates the counter switch SWC may come into 
engagement with the recess 57. The other end of the 
actuator member 58 is in abutment against a contact 
member 59 of the switch SWC. Thus, when the ends 58a 
of the actuator member 58 is in engagement with the 
recess 57, the counter switch SWcis on; whereas, it is 
turned off when the end 58a is disengaged from the 
recess 57. The peripheral length of the recess 57 is de— 
termined such that it corresponds to the length of the 
?rst two frames, which are not used for photographic 
operation, from the position “E" on the scale 56. This 
corresponds to the total length of the ?rst three frames 
from the leader portion of the leading edge of the ?lm F 
in prior art cameras. 

In the neighborhood of the ?lm cartridge receiving 
chamber 2 is pivotally provided a cartridge detecting 
member 60 which has a detecting tab 61 at its bottom 
end. The detecting member 60 is so biased that it tends 
to pivot to bring the detecting tab 61 into the chamber 
2. The detecting member 60 is also provided with an 
upstanding pin 62 which is engageable with a pin 63 
depending from the bottom surface of the counter gear 
52. It is to be noted that the counter plate 50 is biased by 
a spring (not shown) such that it tends to rotate counter 
clockwise. Thus, in the absence of the cartridge 36, i.e., 
when the detecting tab 61 projects into the chamber 2, 
or during the time when the ?lm is not fed after loading 
of the cartridge, the pins 62 and 63 are in engagement. 
As will be understood later, the movement of the de 
tecting member 60 will be used to control the ON/ OFF 
operation of the counter switch SW5. It may be worth 
noting in passing that in the case of a singlereflex cam 
era, there should be provided a gear train comprised of 
gears 66, 67 and 68 which allows to carry out the quick 
returning motion of the mirror and to set a shutter 
mechanism. Such a gear train should be brought into 
operative association with the shaft 23 while it is in the 
rewinding mode. 
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Now, description will be had with respect to the 
operation of the present invention with reference to the 
circuit diagram shown in FIG. 1, the ?ow charts shown 
in FIGS. ZA-ZC and the driving mechanism shown in 
FIG. 4. 

(1) Normal Photographic Mode 
This mode corresponds to routine (1) in FIGS. 2A 

and B. If the main switch SW0 is closed after installing 
a battery into a camera and the back cover is opened for 
the loading of ?lm F, then the mode switch SWM is off, 
and this condition will be refered to as a photographic 
mode. Since the cartridge is absent in the above condi 
tion, the counter switch SW6 is maintained off. Under 
the condition, when the cartridge 36 is loaded, the de 
tecting tab 61 of the detecting member 60 is pushed out 
of the chamber 2, or the detecting member 60 is rotated 
clockwise as viewing into FIG. 4 so that the pin 62 
forces to move the pin 63 of the counter gear 52 thereby 
the counter switch SW6 is turned on, and this state is 
shown in FIG. 4. 
Then, having the leading portion of the ?lm F grabed 

by the spool 3 to complete the loading of the ?lm F. At 
this time, since the counter switch SWC is on as de 
scribed above, an OR gate 70 receives a low signal or 
“Lo“ at its one input and an inverter 73 supplies a high 
signal or “Hi” which then supplies “Hi” to one input of 
an AND gate 83. 

Next, closing of the back cover will turn the mode 
switch SWM on thereby turning on a transistor Tro of 
the power supply circuit PS to supply power to the 
automatic exposure circuit and various other circuit 
components. At the same time, “Hi” is supplied to one 
input of each of an AND gate 83 and a NAND gate 94 
through an inverter 74. Thus, the AND gate 83 supplies 
“Hi” to a timer 101. When "Hi” is supplied to its input, 
the timer 101 changes the state of its output from “L0” 
to “Hi” and the “Hi” state is maintained for a predeter 
mined period of time, e.g., 2.5 seconds. After elapsing 
such a time period, the output of the timer 101 goes 
back to the “L0” state. 
When “Hi” is supplied from the AND gate 83 to the 

timer 101, the output of the timer 101 becomes “Hi”, 
which is then supplied to the other input of the OR gate 
70, the output of which, in turn, supplies “Hi” to the 
other input of the NAND gate 94 so that the NAND 
gate 94 supplies “Lo" to the base of a transistor Trz in 
the motor driving control circuit. Under the condition, 
the transistor Trz is turned on to energize a relay RLZ 
which then switches its contact from NC to NO thereby 
passing a current through the motor M to establish 
reverse rotation. 
When the motor M rotates in the reverse direction, its 

output gear 4 rotates in the direction indicated by the 
single line arrow and the clutch gear 5 on the driving 
side rotates in the counter-clockwise direction as indi 
cated by the single line arrow. Thus, the pawl 6 comes 
into engagement with the ratchet wheel 8 of the clutch 
gear 7 on the driven side so that the gear 7 is rotated in 
the direction indicated by the single line arrow. As a 
result, the driving force is transmitted through a reduc 
tion gear chain comprised of gears 9, l0, 11, 12 and 13 
to rotate the spool 3 in the clockwise direction so that 
the film thus loaded is pulled out of the cartridge and 
wound to the spool 3. 
During such preliminary winding operation, the 

sprocket 29 is caused to rotate through engagement 
with the perforations of the film F. Thus, the single 
toothed gear 53 is rotated through the gear 55 ?xedly 
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mounted to the top of the shaft of the sprocket 29 to 
cause the rotation of the cam 51 and the counter plate 50 
thereby displaying the maximum number of exposures 
of the ?lm F on the scale 56. At the same time, the 
forward end 58a of the actuating member 58 is moved 
out of the recess 57 of the cam 51 and the pivotal motion 
of the actuating member 58 causes the counter switch 
SWC to be turned off. 

While the sprocket 29 is being rotated by the feeding 
motion of the ?lm F, a driving force is normally not 
applied to the driving mechanism of the rewinding 
system because the idler 39 is in a disengaged state when 
the back cover is closed as described above. It may 
happen, though it is highly unlikely, that the pin 32 of 
the gear 27 is in abutment against the arm 33 to establish 
an engaged state for the idler 39. At the time, however, 
the recess 30 of the gear 27 is aligned with the gear 28 
to prevent a driving force from being applied to the 
driving mechanism of the rewinding system. 
When the counter switch SW5 is turned off as de~ 

scribed above, one input of the OR gate 70 receives 
“Hi”, and, therefore, even if the output of the timer 101 
returns to “Lo” from “Hi" after elapsing a predeter 
mined period of time, the output of the OR gate 70 
remains “Hi”. Accordingly, both of the inputs to the 
NAND gate 94 remain “Hi”, and its output remains 
“Lo." As a result, the motor M rotates in the reverse 
direction to continue its preliminary winding operation. 

If the switch SW5 remains on even after elapsing a 
predetermined period of time, i.e., 2.5 seconds in the 
present embodiment, as from the initiation of the re 
verse rotation of the motor M due to incomplete ?lm 
loading and the like, the output of the timer 101 changes 
its state from “Hi” to “Lo", which then establishes 
“L0” to both of the inputs to the OR gate 70 with its 
output changed to “L0.” For this reason, “L0” is ap 
plied to one input of the NAND gate 94. As a result, the 
NAND gate 94 supplies “Hi" to its output so that the 
transistor Tr; in the ?lm feeding control circuit is turned 
off to deenergize the relay RLZ whereby the contact is 
switched from NO to NC to short-circuit the two termi 
nals of the motor M. Thus, the motor M immediately 
stops its rotation. At the same time, the output “Lo" 
from the OR gate 70 is also supplied to the input of a 
timer 103 and therefore the timer 103 supplies "Hi” to 
the alarm circuit AL, say for two seconds. Such an 
alarm indicates that the preliminary winding operation 
has not been carried out even though the ?lm feeding 
control circuit established a current passing through the 
motor M. In such a case, it is required for the operator 
to repeat the ?lm loading operation by opening the back 
cover of the camera. 

If the ?lm loading has been properly done, the motor 
M of the ?lm feeding control circuit is rotated in the 
reverse direction to carry out the preliminary winding 
operation until its ?lm end is reached. Upon reaching 
the ?lm end, a tension is generated in the ?lm F since its 
end is ?xed to the shaft of the cartridge 36. Upon detec 
tion of such tension, the mode switch SWM is turned off 
to supply “Lo" to one input of the NAND gate 94 
through the inverter 74. Thus the output of the NAND 
gate 94 becomes “Hi" so that the transistor Tr; of the 
?lm feeding control circuit is turned off. Accordingly, 
the relay RL; becomes deenergized to switch its contact 
from NO to NC and thus the motor M stops its rotation. 

Various structures such as clutches may be employed 
to detect the tension produced in the ?lm F as shown in 
FIGS. 8-11. For example, one such clutch may be com 
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prised of a driving plate 172, a driven plate 171 which 
may be operatively associated with the driving plate 
172 and balls 177 interposed between said driving 172 
and driven 171 plates. The driving plate 172 is provided 
with a plurality of arc-shaped grooves 172a of the same 
radius and length and the driven plate 171 is provided 
with a plurality of holes 171a equidistantly spaced apart 
from each other for holding therein the individual balls 
177. The driving 172 and driven 171 plates are biased 
toward each other, for example, by springs 173 pro 
vided on the driving plate 172. 
With such a clutch, the driving 172 and driven 171 

plates rotate in unison as long as no resistive force due 
to tension produced in the ?lm F is applied to the driven 
plate 171. However, when the driven plate 171 stops its 
rotation by receiving the resistive force, the balls 177 
move out of the arc~shaped grooves 172a so that the 
driving plate 172 moves away from the driven plate 171. 
Such a movement of the driving plate 172 may be used 
to operate the mode switch SWM. 
Upon completion of such a preliminary rewinding 

operation, the subsequent mode of operation differs 
depending upon the condition whether the rewind end 
switch SWWis on or off. As explained previously, the 
rewind end switch SWWis on if the second blind of the 
shutter takes the closed position upon completion of the 
shutter operation; whereas, the switch SWWis off if the 
?lm F is rewound and the shutter is reset. Thus, the 
switch SWWis normally off at the time of completion of 
the preliminary winding operation; however, it may be 
on, though it is a very rare case. In other words, such an 
on-condition is established if the battery is removed 
during the ?lm rewinding operation prior to the prelim 
inary winding operation, and the back cover is closed 
after loading a ?lm cartridge, followed by the install 
ment of a battery. As long as a battery is present, the 
main switch SW0 is turned on if the back cover is 
opened, for example, for ?lm loading even if the main 
switch has been set to the off state. If the system is in a 
?lm rewinding mode when the main switch SW0 is 
turned on, the ?lm rewinding operation continues ba 
cause the rewind end switch SW Wis on, and the rewind 
end switch SWWis turned off when the ?lm rewinding 
operation has been completed. Therefore, it is very rare 
that the rewind end switch SWwis on at the time of 
completion of the preliminary winding operation. 
Although it is a rare case, if the rewind end switch 

SWW is on, “Hi” is supplied to one input of the NOR 
gate 85 through the inverter 75 and the AND gate 84. 
Thus the NOR gate 85 supplies “Lo” as its output so 
that the transistor Tr1 is turned on to cause the relay 
RL; energized. Because of this, the contact of the relay 
RL] is switched from NC to NO to draw a current 
through the motor M to establish its normal rotation. 
When the motor M rotates in the normal direction, the 
?lm F which has been wound to the spool 3 is again 
rewound into the cartridge 36. If the ?lm F is rewound 
into the cartridge 36 over a length less than a frame 
worth, the shutter device is set for operation and the 
rewind end switch SWWis turned off. Therefore, “L0” 
is applied to either of the two inputs to the NOR gate 85 
the output of which supplies “Hi” so that the transistor 
Tn of the ?lm feeding control circuit is turned off to 
stop the rotation of the motor M. On the other hand, if 
the rewind end switch SW Wis off at the time of comple 
tion of the preliminary winding operation, the circuit 
ceases its function at the time when the motor M has 
stopped its reverse rotation without implementing the 

10 

20 

25 

35 

45 

50 

55 

65 

10 
?lm rewinding operation. Under the condition, a photo 
graphic operation may be carried out immediately. In 
other words, the system is now ready for taking pic 
tures. In this manner, upon completion of the prelimi 
nary winding, the counter plate 50 displays the maxi 
mum number of exposures, e.g., 36, 24 or 12, available 
for the ?lm F thus loaded. 

In order to carry out a photographic operation, the 
release button (not shown) of the camera must be de 
pressed to turn the photometry switch SW9 on. By 
doing so, “Lo" is applied to the base of the transistor 
Tro of the power supply circuit PS so that power may 
be supplied to the AE circuit and the other components 
of the system. If the release button is allowed to return 
its original position, then the switch SW1) is opened so 
that the power supply circuit is deactivated. 
On the other hand, if the release button is further 

depressed to turn the release switch SWL on, is 
applied to one input of the AND gate 81 through the 
inverter 71 and "Hi" is also applied to the other input of 
the AND gate 81 from the AND gate 82 thereby a 
release operation is carried out. The AND gate 82 re 
ceives “Hi” when all of the switches SWC, SWM and 
SWW are off, and it supplies “Hi” to one input of the 
AND gate 81 when it receives from the AE circuit 
at the release enable period. At the time when the prep 
aration for a photographic operation has been com 
pleted, all of the switches SWC, SWMand SW ware off. 
Besides, since the AE circuit is releasable except when 
a release operation has been proceeding, all of the four 
inputs to the AND gate 82 are “Hi“ and thus the two 
inputs to the AND gate 81 are also "Hi" so that “Hi" is 
supplied to the AE circuit thereby a release operation 
or photographic operation is carried out. 

If a photographic operation is carried out and the 
second blind of the shutter takes the closed position, the 
rewind end switch SWwis turned on to apply “L0” to 
the transistor Tr; of the ?lm feeding control circuit 
through the inverter 75 and the NOR gate 85 and there 
fore the transistor Tr1 is turned on to cause the relay 
RLl energized. Accordingly, the motor M is set in nor 
mal rotation to move the photographed frame into the 
cartridge. During this rewinding operation, since the 
rewind end switch SW w is on, the AND gate 82 
supplies "Lo” to the AND gate 81 so that the AE cir 
cuit is prevented from being released. Having the ?lm 
rewound by a single frame, the rewind end switch 
SWwis turned off when the shutter device is reset so 
that the transistor Tr] of the ?lm feeding control circuit 
is turned off to deenergize the relay RL] thereby stop 
ping the motor M. At this time, if the release switch 
SWL is on, “Hi” is applied to one input of the AND gate 
81 through the inverter 71 and "Hi” is also applied to 
the other input of the AND gate 81 from the AND gate 
82 so that the AND gate 81 supplies “Hi” to the AE 
circuit to carry out a release operation. In other words, 
if the release switch SWL is kept on during the ?lm 
rewinding operation, so-called consecutive shooting 
takes place. 

If the release switch SWL is off and the photometry 
switch SW5 is on, the power supply circuit supplies 
power only to the AE circuit for carrying out a photo 
metric operation. Then, if the photometry switch SW9 
is also turned off, the timer 102 supplies a signal to the 
power supply circuit for a predetermined period of 
time, e. g., 60 seconds, as from such turn-off point in time 
so that the photometric operation takes place continu 
ously only for 60 seconds. During the above-described 
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photographic operation, the motor M rotates in the 
direction opposite to that of the preliminary winding 
mode as triggered by a release action, and, therefore, 
the output gear 4 rotates in the direction indicated by 
the double line arrow so that the clutch gear 5, on the 
driving side, which is in mesh with the output gear 4 
rotates in the clockwise direction as indicated by the 
double line arrow. Thus the pawl 6 is moved out of the 
way by the ratchet wheel 8 of the clutch gear 7 on the 
driven side thereby removing the constraint of the gear 
5. Moreover, since the clutch gear 5 on the driving side 
rotates in the clockwise direction, the arm 15 which is in 
integral with the gear 5 also rotates in the clockwise 
direction so that the gear 16 rotatably supported by the 
arm 15 is brought into engagement with the intermedi 
ate gear 18. 
Under the condition, the rotation of the motor M is 

transmitted to the gear 27 through the intermediate gear 
18, gear 2|), bevel gears 21 and 22, shaft 23, bevel gears 
24 and 25, and gear 26 thereby turning the gear 27 in the 
counter-clockwise direction. When the gear 27 rotates 
counter-clockwise, the gear 28 rotates clockwise; how 
ever, since the recess 30 is provided on the gear 27, the 
gear 28 rotates intermittently. And, during the time in 
which the gear 28 is in rotation, the shaft 31 of the 
sprocket 29 is rotated counter-clockwise through the 
idler 39 to rewind the ?lm F frame by frame and at the 
same time the fork-shaped shaft 37 is rotated to take up 
the ?lm F around the shaft of the cartridge 36. 

It is to be noted that each time when the ?lm rewind 
ing over the length of a frame is carried out upon turn 
ing on of the rewind end switch SWWafter a release 
operation, the single-toothed gear 53 is rotated through 
the gear 55 in response to the rotation of the sprocket 29 
so that the counter gear 52 is rotated over a single tooth 
per frame to decrease the displayed number of expo 
sures one by one thereby indicating the number of re 
maining exposures or unused frames. As described 
above, the number of the ?lm counter to be displayed 
decreases one by one after each photographic operation 
and when “E” is displayed after using all the frames of 
the ?lm F, the counter switch SWc is turned on to 
establish a ?nal step rewinding mode. During the 
above-described operation, the quick returning opera 
tion of the mirror and the shutter resetting operation 
take place through the gears 66, 67 and 68 each time 
when the ?lm is advanced from frame to frame. 

(2) Final Step Rewinding Mode 
This mode corresponds to the routine (2) shown in 

FIG. 2B. This mode is established when the rewind end 
switch SWwis turned on due to the movement of the 
shutter second blind upon completion of a photographic 
operation and when the counter switch SWC is turned 
on due to the engagement between the forward end 58a 
and the recess 57 of the cam 51 with the counter plate 
showing none of a remaining frame. That is, when both 
of the switches SWwand SWC are turned on, “Hi” are 
applied to two inputs of the NAND gate 91 through the 
inverters 75 and 73. At the same time, a third input 
applied to the NAND gate 91 through the mode switch 
SWM, which is now off, is “Hi”, and a fourth input 
applied from the divide-by-8 counter 95 through the 
inverter 76 is “Hi" with the ?nal input which is a ?nal 
step rewinding inhibit signal from the AE circuit being 
“Hi[ as will be described later. As a result, the input of 
the NAND gate 92 which forms a ?ip?op together with 
the NAND gate 93 receives “Lo” and therefore its 
output is “Hi." When “Hi" is supplied to the input of the 
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NOR gate 85 the output of which is “Lo”, which, in 
turn, is supplied to the transistor Tr! of the ?lm feeding 
control circuit. Thus the relay RLi is energized to ro 
tate the motor M in the normal direction to rewind the 
?lm F into the cartridge 36. At the same time, the out 
put from the NAND gate 92 is supplied to the input R 
of the divide-by-8 counter to establish a count enable 
condition thereon and the alarm circuit AL is actuated 
to give a warning to the operator. 
When the ?lm has been rewound, the rewind end 

switch SW Wis turned off and a single pulse is applied to 
the input C of the counter 95. During this time, since the 
motor M continues its normal rotation, the ?lm is fed 
continuously and the counter 95 increments its counted 
value by one each time when the rewind end switch 
SWWis turned off as the ?lm travels a frame-to-frame 
distance. When the counted value of the counter 95 has 
reached the number “8”, the counter 95 supplies as 
its output which is then converted to ‘*Lo" by the in 
verter 76 and supplied to the NAND gate 91 and to the 
NAND gate 93. Thus, the output from the NAND gate 
91 becomes “Hi” and the output from the NAND gate 
92 becomes “Lo” thereby the counter 95 stops its count 
ing operation and the alarm circuit AL stops its alarm~ 
ing operation together with cessation of the motor M. 
In the ?nal step rewinding mode, the motor M is rotated 
to rewind the ?lm F over the total length of eight 
frames. It is to be noted however that the number 
should not be limited to 8 but it can be determined 
appropriately in view of the fact that usually ?rst 4 or 5 
frames become useless at the time of ?lm loading into 
the camera and thus it is preferable to determine the 
length for ?nal step rewinding a little more than 4 or 5 
frames. 
Upon completion of the ?nal step rewinding opera 

tion, no photographic operation can take place even if 
the release switch SWL is turned on. This is because 
since the AND gate 82 supplies “Lo" to the AND gate 
81 when the counter switch SWcis turned on, the AND 
gate 81 also supplies “Lo" as its output thereby estab 
lishing the “PHOTOGRAPHY INHIBIT" condition. 
However, it is to be noted that the photometric opera 
tion takes place when the photometry switch SWD is 
turned on. And with the photometry switch SW9 
turned off, the power supply circuit is deactivated when 
the timer 102 has closed to supply its output after elaps 
ing 60 seconds. When the alarm stops its operation, the 
back cover of the camera may be opened for removal of 
the ?lm cartridge containing therein the photographed 
?lm, and, if necessary, another ?lm cartridge containing 
therein unused ?lm may be loaded. 
The alarm circuit AL may be connected to the output 

of the counter 95 instead of the NAND gate 92 thereby 
an alarm is produced when the counted value of the 
counter 95 has reached “8" to indicate to the operator 
that the ?lm cartridge be removed. 

It is to be noted further that various alternative struc 
tures to implement the ?nal step rewinding operation 
are possible. For example, it may be so structured to 
detect the movement of the ?lm while it is being re 
wound and the drivement of the motor M may be 
stopped when the stationary condition of the ?lm is 
detected, i.e., when all of the ?lm has been rewound 
into the cartridge. Alternatively, it may be so structured 
to continue drivement of the motor M for a predeter 
mined period of time which is long enough to rewind 
the remaining portion of the ?lm into the cartridge. 

(3) Checking Mode 
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This mode corresponds to the routine (3) shown in 
FIG. 2C. This is the mode in which a photographic 
operation may take place without ?lm for the purpose 
of checking. 

In this mode, since a ?lm cartridge is not loaded, the 
mode switch SWM remains off. The counter plate dis 
plays “ ®" and the counter switch SWC is off. The 
rewind end switch SWw is also off. Since the mode 
switch SWM is not turned on, a photographic operation 
may take place without the operation of preliminary 
winding. This is, if the release button is depressed with 
photometry switch SW9 actutaes the AE circuitfor the 
the main switch SW0 on, the turning on of the photo 
metric operation to take place, and if the release switch 
SWL is turned on, the AND gate 81 receives “Hi” at 
both of its inputs thereby allowing a photographic oper 
ation to take place. 
When a photographic operation has been carried out, 

the rewind end switch SW Wis turned on to supply “L0” 
to the transistor Trl of the ?lm feeding control circuit 
through the inverter 75, AND gate 84 and NOR gate 85 
so that the relay RL] is energized to rotate the motor M 
in the normal direction. However, since ?lm is not 
loaded in the present mode, no actual ?lm feeding o r 
ation takes place and the counter display remains “ 5 ” 
and the counter switch SWc remains open or off. 
When the motor M rotates in the normal direction, 

the rewind end switch SWWis again turned off, as will 
be described later, even though ?lm feeding does not 
actually take place. Thus all of the inputs to the AND 
gate 82 become “Hi” to supply “Hi” to the AND gate 
81 so that a photographic operation may be carried out 
by turning the release switch SWL on. Then when the 
release button is allowed to return to its original posi 
tion, the power supply circuit is deactivated by means 
of the timer 102 after elapsing 60 seconds. 
The above-described modes of operation of the pres 

ent invention are those which include a photographic 
operation. It is true however that there are other modes 
of operation which are required for certain characteris 
tics of a camera and which are usually directed to the 
foolproof purpose as will be described below. 

(4) Foolproof Mode of Operation I 
This is the mode of operation when the back cover of 

the camera is opened at the time of or upon completion 
of ?lm loading. As soon as the back cover is opened, the 
?lm counter displays "E" and the counter switch SWC 
is turned on. Thus, the AND gate 82 receives “L0” as 
one input to supply “L0” as its output and therefore the 
AND gate 81 does not supply a release signal to the AE 
circuit. Accordingly, a photographic operation does 
not take place even if the release switch SWL is turned 
on; in other words, the condition of “photography in 
hibit" is established. It is to be noted, however, that the 
photometric operation takes place when the photomet~ 
ric switch SW9 is turned on. When the photometry 
switch SW1) is turned off, the power supply circuit is 
deactivated after elapsing 60 seconds as from the tum 
off point of the switch SW5). 
On the other hand, suppose that the camera is now in 

the rewinding condition because the back cover has 
been closed after completion of ?lm loading and the 
mode switch SWM has been turned off. Under the con 
dition, if the back cover is accidentally opened, the 
mode switch SWM will remain off even if the back 
cover is closed again. This is, once the mode switch 
SWM has been switched from the on-condition to the 
off-condition by the use of the ?lm end, the switch 
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SWM is so structured that it maintains the off-condition 
unless the cartridge is removed from the camera. With 
such a structure, even if the back cover is accidentally 
opened during the photographic mode, the photo 
graphed frames are protected since they are now mostly 
in the ?lm cartridge. Moreover, since the mode switch 
SWM remains off even if the back cover is opened, the 
preliminary winding operation does not follow so that 
the photographed frames are prevented from being 
destroyed by exposure to light because they remain in 
the cartridge. 
Now, in order to protect all of the photographed 

frames from being destroyed by total exposure to light 
when the back cover of the camera is accidentally 
opened, the ?lm may be immediately and forcibly re 
wound into the cartridge by detecting such unwanted 
opening of the back cover. 

Referring to FIG. 5, the ?lm F is taken out of the 
spool 3 and rewound into the cartridge 36 after each 
photographic operation. The ?lm F is exposed to a light 
image through an aperture 104 and then rewound into 
the cartridge 36. As shown, the last photographed 
frame F’ is not completely wound into the cartridge 36. 
A back plate 105 is provided to maintain the required 
flatness of the ?lm F at the aperture 104. Thus, since the 
last photographed frame F’ is not yet contained in the 
cartridge 36, the photographed image of the frame F’ 
will be destroyed when the back cover is opened. 
Such a disadvantage may be obviated by bringing the 

edge of the aperture 104 and the entrance of the car 
tridge 36 closer together as much as possible. However, 
this is virtually impossible because of other structural 
constraints and therefore it is common practice to keep 
a certain distance between the aperture edge and the 
cartridge entrance. 
With the foregoing in mind, FIGS. 6 and 7 shown an 

embodiment which may solve the above problem. As 
shown in F IG. 6, when the transistor Tr3 is turned on by 
a control signal from the control circuit, the relay RL3 
becomes energized to drive the motor M in the normal 
direction so that the film F is rewound into the car 
tridge. On the other hand, when the transistor Trs is 
turned on by a control signal from the control circuit, 
the relay RL4 becomes energized to drive the motor M 
in the reverse direction. The reverse rotation of the 
motor M is used to wind the ?lm having unphoto 
graphed frames onto the spool. 
The control circuit is designed to control the ON/ 

OFF condition of the transistors Tr3 and Tu and of the 
transistor Tr5 provided between the power source E 
and the came circuit (not shown). Here, the control 
circuit for controlling the ON/OFF condition of the 
transistor Tr3 based on two inputs will only be de-‘ 
scribed. These two inputs are supplied by the back 
cover switch SW2 which is turned on when the back 
cover of the camera is opened and the counter switch 
SW, which is turned on when the number of remaining 
unphotographed frames has reached zero. 
The operation of the counter switch SW1 is illustra 

tively shown in FIG. 7. As shown, the switch SW1 
remains off as long as there is a frame which has not 
been used, and it is turned on as soon as all of the frames 
have been used. The counter switch SW1 is connected 
to one input of the NAND gate 110 in the control cir 
cuit shown by the dotted line, the other input of the 
NAND gate 110 is connected from the back cover 
switch SW2 through the inverter 111. 
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In operation, if the switch SW2 is turned on by open 
ing the back cover with the switch SW1 off, “Hi” is 
applied to both of the inputs to the NAND gate 110 
which, in turn, supplies “L0” as its output so that the 
transistor Tr3 is turned on to drive the motor M in the 
normal direction. As a result, the ?lm F is rewound into 
the cartridge 36. Such a rewinding operation continues 
until the ?lm end comes into the cartridge. This is be 
cause that portion of the ?lm which was wound around 
the spool when the back cover was opened is not usable, 
so it is rather convenient to rewind all of the ?lm into 
the cartridge for its removal. When the ?lm F has been 
completely rewound into the cartridge 36, the counter 
switch SW1 is turned on to supply “Hi" to one input of 
the NAND gate 110, which then supplies “Hi” as its 
output to turn the transistor Tr3 off thereby stopping the 
supply of a current to the motor M. 

In this manner, when the back cover is opened the 
?lm is rewound into the cartridge 36. It should be noted 
that such a rewinding operation must be carried out 
such that at least that portion of the ?lm bearing thereon 
photographed frames, usually a single frame, located 
outside of the cartridge must be moved into the car 
tridge before the light introduced by opening the back 
cover gets to these frames. It is thus preferable to design 
such that the motor M is driven to rewind the required 
portion of the ?lm into the cartridge 36 as quickly as 
possible when the back cover is opened. It is also prefer 
able to design such that the back cover may not be 
opened easily. For example, it may be so structured that 
the back cover may be opened only after operating a 
plurality of elements or going through a multiple step 
procedure. 

(5) Foolproof Mode of Operation 11 
This is the mode of operation when a battery is in 

stalled into the camera after loading ?lm with a battery. 
When the back cover is opened, the mode switch SW M 
is turned off and the counter displays “E” at the display 
window. Under the condition, if a ?lm cartridge is al 
ready in or introduced, the counter switch SW5 is 
turned on. 
Then when a buttery is installed, a photometric oper 

ation will take place if the photometry switch SW0 is 
on. However, if the counter switch SWC is on, then 
even if the release switch SWL is turned on, “Lo" is 
applied to one input of the AND gate 81 through the 
AND gate 82. Therefore the photography inhibit condi 
tion is established and no release operation takes place. 
Similarly with the foolproof mode I, the reason why the 
photography inhibit condition is established to prevent 
the release operation from being implemented is that if 
the release operation were to take place, the rewind end 
switch SWW would be turned on upon completion of 
the shutter operation so that the conditions for the ?nal 
step rewinding would be satis?ed with the switch SWC 
on and the switch SWM off to rewind all of the ?lm F 
into the cartridge 36. 
A brief explanation as to a ?nal step rewinding inhibit 

signal is in order. The ?nal step rewinding inhibit signal 
is “Lo" when the power supply circuit is activated by 
the rewind end switch SW wand the mode switch SWM, 
whereas, it is “Hi” when the power supply circuit is 
activated by the photometry switch or a self-switch (not 
shown). 
As described above, since the main switch SW0 is 

turned on when the back cover is opened, it is quite rare 
that the rewind end switch SWwis on. When installing 
a battery, if the rewind end switch SW wis on, though it 
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is extremely rare, the counter switch SWC is turned on 
and the mode switch SWM is turned off thereby estab 
lishing the condition for the ?nal step rewinding mode 
as described in (2) above. However, since the ?nal step 
rewinding inhibit signal is "Lo" because the power 
supply circuit has been turned on by the rewind end 
switch SW W, the output from the NAND gate 91 re 
mains “Hi” and therefore the ?nal rewinding operation 
does not take place. If it were not for the ?nal step 
rewinding inhibit signal, if the rewind end switch SWW 
is on when the battery is installed and a new ?lm car 
tridge is loaded, then the ?nal step rewinding operation 
is carried out to pull all of the leading portion of the ?lm 
into the cartridge. 

In order to avoid such a problem, the ?nal step re 
winding inhibit signal becomes “Lo" when the power 
supply circuit is activated by the rewind end switch 
SWW to inhibit the implementation of the ?nal step 
rewinding operation. That is, if the rewind end switch 
SWWis on, the power supply circuit is turned on, and 
therefore “L0” is applied to the transistor Tr] of the ?lm 
feeding control circuit through the inverter 74, AND 
gate 94 and NOR gate 85 so that the relay RL1 is ener 
gized to drive the motor M in the normal rotational 
direction and the rewind end switch SWWis turned off 
to stop the motor M and to turn off the power supply 
circuit after feeding the ?lm F over the length of a 
frame at maximum. 

(6) Foolproof Mode of Operation III 
This is the mode when a battery is installed after 

closing the back cover of the camera without a battery 
and a ?lm cartridge. Bacause of the absence of a ?lm 
cartridge, the ?lm counter displays “ E ” and the 
counter switch SWcis off. When the battery is installed, 
the power supply circuit is activated if the rewind end 
switch SWWis on and thus the motor M of the ?lm 
feeding control circuit is driven to rotate in the normal 
direction. When the ?lm has been advanced over the 
length of a frame at maximum in this manner, the re 
wind end switch SWwis turned off and thus the power 
supply circuit is deactivated. On the other hand, if the 
rewind end switch SWw is off when a battery is in 
stalled, then the operation of mode (3) will be imple 
mented. 

(7) Foolproof Mode of Operation IV 
This is the mode when a battery is installed after 

loading a ?lm cartridge and closing the back cover. In 
this case, the operation differs depending on whether 
the mode switch SWM is on or off. That is, if the mode 
switch SW M is on, then it requires the preliminary wind 
ing operation, and this corresponds to the condition 
where the mode switch SWM is on in the normal photo 
graphic mode (1). Therefore, ?rst the preliminary wind 
ing operation takes place and then the photographic 
operation will follow. If the mode switch SWM is off, 
the photographic operation will immediately follow 
since the preliminary winding has already been com 
pleted. 

(8) Foolproof Mode of Operation V 
This is the mode when the main switch is turned on 

after having the main switch turned off during the ?lm 
rewinding operation. In this case, if the rewind end 
switch SW Wis on, the power supply circuit is activated 
and the motor M of the ?lm feeding control circuit is 
driven to rotate in the normal direction to rewind the 
?lm into the cartridge. Thus, the displayed number of 
the ?lm counter is decreased by one and if the displayed 
number is not “E”, then the motor M continues its 
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normal rotation until the rewind end switch SWW is 
turned off. When the rewind end switch SWwis turned 
off, the photographic operation of the normal mode (1) 
will be carried out. 

If the counter plate displays “15" and the counter 
switch SWC is turned on, the motor M continues its 
normal rotation until the rewind end switch SWW is 
turned off. When the rewind end switch SWwis turned 
off to deenergize the relay RLl, the motor M stops its 
rotation and the power supply circuit is deactivated. 
While the above provides a full and complete disclo 

sure of the preferred embodiments of the present inven 
tion, various modi?cations, alternate constructions and 
equivalents may be employed without departing from 
the true spirit and scope of the invention. Therefore, the 
above description and illustration should not be con 
strued as limiting the scope of the invention, which is 
de?ned by the appended claims. 
What is claimed is: 
[1. A ?lm feeding system of a camera of the type in 

which a roll of ?lm inside a ?lm cartridge is ?rst com 
pletely wound to a spool of the camera to perform a 
preliminary winding operation and then the ?lm is re 
wound into said cartridge one frame after another upon 
each exposure, said system comprising: 

a camera body provided with a ?lm cartridge receiv 
ing chamber for-receiving therein a ?lm cartridge 
containing therein a roll of ?lm and a spool rotat 
ably supported by said body as spaced apart from 
said chamber, said body including a back cover 
which may be opened for loading said ?lm car 
tridge into or unloading it from said chamber; 

a reversably rotatable motor which is provided in 
said body and may be driven to rotate either in a 
normal or reversed direction; 

means for transmitting the driving power of said 
motor to have said ?lm wound to said spool when 
said motor is driven to rotate in the reversed direc 
tion and then intermittently rewound into said ?lm 
cartridge when said motor is driven to rotate in the 
normal direction; and 

control means for controlling the driving of said mo 
tor, said control means including a ?rst switch 
means having at least ?rst and second conditions 
for indicating the absence and presence of said ?lm 
cartridge in said chamber, respectively, a second 
switch means having at least ?rst and second con 
ditions for indicating the opened and closed condi 
tions of said back cover, respectively, and ?rst 
driving means, connected to said ?rst and second 
switch means, for driving said motor to rotate in 
the reversed direction when said ?rst switch means 
is in the second condition which indicates the pres 
ence of said ?lm cartridge in said chamber and said 
second switch means is in the second condition 
which indicates that said back cover is closed, 
whereby said ?lm is wound to said spool to per 
form the preliminary winding operation] 

[2. A system of claim 1 wherein said ?rst switch 
means includes a counter switch which is turned on 
when said ?lm cartridge is present in said chamber and 
a portion of said ?lm extends from said ?lm cartridge 
less than or equal to a predetermined length and which 
is turned off when said ?lm cartridge is absent from said 
chamber, and said second switch means includes a mode 
switch which is turned on when said back cover is 
closed and which is turned off when said back cover is 
open] 
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[3. A system of claim 2 further including a counter 

for indicating the frame number of said ?lm, whereby 
said counter is so structured to indicate zero as long as 
said counter switch is on because said ?lm cartridge is 
present in said chamber with said ?lm extending from 
said ?lm cartridge being less than or equal to a predeter 
mined length] 

[4. A system of claim 2 wherein said ?rst driving 
means includes ?rst gate means, connected to said 
counter and mode switches, for allowing current to pass 
through said motor to cause it to rotate in the reversed 
direction when both of said counter and mode switches 
are on.] 

[5. A system of claim 4 wherein said ?rst driving 
means includes checking means, connected between 
said counter and mode switches and said ?rst gate 
means, for checking the state of the preliminary wind 
ing operation, said checking means stopping the rota 
tion of said motor when the preliminary winding opera 
tion is in an inoperative state.] 

[6. A system of claim 5 further comprising an alarm 
unit, connected to said checking means, which gener 
ates an alarm signal for a predetermined time period to 
apprise an operator when the preliminary winding oper 
ation is found to be inoperative by said checking 
means] 

[7. A system of claim 5 wherein said checking means 
determines that the preliminary winding operation is in 
an operative state when said counter switch has been 
detected to be turned off within a predetermined time 
period] 

[8. A system of claim 7 wherein said checking means 
includes an AND gate having its ?rst input connected 
to said counter switch through an inverter, its second 
input connected to said mode switch through an in 
verter and its output connected to a ?rst input of a NOR 
gate through a timer, said OR gate having its second 
input connected to said counter switch and its output 
connected to a ?rst input of said ?rst gate means whose 
second input is connected to said ?rst input of said 
AND gate, said timer supplying a high level signal at its 
output for a predetermined time period upon receiving 
a high level signal at its input] 

[9. A system of claim 1 wherein said control means 
further includes means for detecting an increase in ten 
sion of said ?lm greater than a predetermined level in 
the ?nal phase of the preliminary winding operation, 
thereby automatically terminating the preliminary 
winding operation] 

[10. A system of claim 9 wherein said second switch 
means includes a mode switch which is turned off when 
said detecting means has detected an increase in tension 
of said ?lm greater than said predetermined level.] 

[11. A system of claim 1 wherein said control means 
further includes a third switch means which is operated 
in association with the shutter operation of said camera 
and second driving means connected to said ?rst, sec 
ond and third switch means for driving said motor to 
rotate in the normal direction to advance said ?lm into 
said ?lm cartridge when predetermined conditions of 
said ?rst, second and third switch means are met.] 

[12. A system of claim 11 wherein said ?rst switch 
means includes a counter switch which is turned on 
when said ?lm cartridge is present in said chamber and 
a portion of said ?lm extends from said ?lm cartridge 
less than or equal to a predetermined length and which 
is turned off when said ?lm cartridge is absent from said 
chamber, said second switch means includes a mode 
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switch which is turned on when said back cover is 
closed and which is turned off when said back cover is 
open, and said third switch means includes a rewind end 
switch which is turned on upon completion of the shut 
ter operation and turned off when the shutter is reset 
after said ?lm has been rewound over a single frame] 

[13. A system of claim 12 wherein said second driv 
ing means causes said motor to rotate in the normal 
direction to rewind said ?lm over a single frame as 
regulated by the operation of said rewind end switch 
after the shutter release button of said camera is de 
pressed under the conditions that said counter and mode 
switches remain off] 

[14. A system of claim 12 further comprising a re 
lease switch for executing the shutter release operation 
when actuated and a photometry switch for executing 
the photometry operation when actuated whereby said 
photometry switch is actuated when the shutter release 
button is depressed halfway and said release switch is 
actuated when the shutter release button is depressed 
completely] 

[15. A system of claim 14 further comprising means 
for allowing said shutter release operation to be carried 
out if said counter switch is off thereby indicating ab 
sence of said ?lm cartridge in said chamber and for 
preventing said shutter release operation from taking 
place if said counter switch is on thereby indicating 
presence of said ?lm cartridge in said chamber with said 
?lm extending from said film cartridge less than or 
equal to a predetermined length] 

[16. A system of claim 12 wherein said second driv 
ing means causes said motor to rotate in the normal 
direction over the length corresponding to a predeter 
mined number of frames when said counter switch is 
turned off during rewinding the last frame of said ?lm 
upon turning on of said rewind end switch under the 
conditions that said mode and counter switches are 
initially off, whereby the leading section of said ?lm is 
automatically and completely rewound into said car 
tridge when the ?nal frame of said ?lm has been used] 

17. In a camera in which film is continuously wound 
onto a spool from a film magazine loaded into the camera. 
and the film is rewound into the magazine frame by frame 
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20 
during its exposure, said camera being operable with a 
direct power supply and comprising.‘ 

a motor to drive either the spool or the magazine shaft 
depending on the direction of the power supply; 

control means for retaining the motor in a state in which 
power is supplied thereto continuously for rewinding 
the film into the magazine when no film frames allow 
ing exposure are left‘; 

wherein the control means includes switching means 
closed to effect the power supply to the motor when the 
direction of power supply to the motor is for driving the 
magazine shaft, and a switch drum for closing the 
switching means when no ?lm frames are allowing 
exposures are left, said camera further comprising: 

a sprocket, 
a counter associated with the switch drum for indicating 

a number of film frames. said counter being biased for 
returning to its initial position. 

transmitting means for transmitting rotation of the 
sprocket to the switch drum and the counter, and 

detection means for detecting loading of the magazine 
and placing the transmitting means in a non-trans 
mitting state. 

18. A camera, wherein film is continuously wound onto 
a spool from a film magazine loaded into .he camera, and 
exposures are made as the film is rewound into the maga 
zine frame by frame, said magazine having a shaft; said 
camera being operable by a directional power supply and 
comprising: 

a motor for driving one of the spool and the shaft of 
the magazine depending on the direction of the 
power supply, and 

change over means to detect completion of the take up of 
the ?lm by the spool and for changing the ‘direction of 
the power supply to the motor from a spool driving 
direction to a direction for driving the magazine shaft. 

19. A camera according to claim 18, wherein the motor 
is arranged to apply a torque to the spool and the change 
over means is arranged for detecting variation in the torque 
applied to the spool for controlling the direction of the 
power supply to the motor. 
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