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[57] ABSTRACT 

A camera according to the present invention is a camera 
which feeds a ?lm from a ?lm feed opening of a patrone 
chamber and it includes a film feeder for feeding the film 
drawn from the ?lm feed opening to a spool chamber 
through a ?lm exposure portion. a detector for detecting 
whether or not the fed ?lm passes through the ?lm exposure 
portion. and a controller for controlling operation of the film 
feeder in response to an output of the detector. 

21 Claims, 14 Drawing Sheets 
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CAMERA HAVING AN AUTOMATIC FILM 
LOADING MECHANISM 

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

This application is a continuation of application Ser. No. 
07I744.639. ?led Aug. 8. 1991. which. in turn. is a continu 
ation of application Ser. No. 07/446055. ?led Dec. 5. 1989. 
both now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to cameras and particularly 

to a camera capable of automatically winding up a ?lm 
contained in a ?lm patrone or a ?lm cartridge. 

2. Description of the Related Art 
In a conventional camera. a patrone chamber or a car 

tridge chamber has only a function of containing a film 
patrone. In loading a ?lm in a camera. a back cover is at ?rst 
opened for example. and the ?lm patrone is put in the 
pan‘one chamber. Then. the user holds by hand the ?lm 
outside the ?lm patrone and sets the ?lm in a course from the 
patrone chamber to a ?lm spool via a ?lm exposure portion. 
After that. the ?lm is advanced by manual operation of a 
winding lever by the user. or by operation of an automatic 
?lm winding device after closing of the back cover and so 
on. 

According to the above described prior art. when a ?lm is 
to be loaded in the camera. handling of the ?lm is 
troublesome. since the user has to set the ?lm in a prescribed 
position or inserts the ?lm into an opening of the ?lm spool. 
This problem exists not only in a camera in which a ?lm is 
manually wound. but also in a camera provided with an 
automatic ?lm winding device. 

In order to solve such problem of the prior art. the 
assignee company of the present invention proposed in 
Japanese Patent Laying Open No. 62-156641 (US. Pat. No. 
4.870.437) a camera capable of automatically winding up a 
?lm contained in a ?lm patrone and having a compact 
patrone chamber. 
Even the above mentioned camera proposed by the 

assignee company of the present invention has an insu?i 
cient function from a viewpoint of automatic loading. In 
such a camera. a ?lm lead is automatically fed over the ?lm 
exposure opening to the spool chamber. and on that 
occasion. it happens that the ?lm lead falls in the exposure 
opening or catches on an end wall of the opening. If the ?lm 
feeding operation continues in that condition. the ?lm might 
be damaged or trouble in the ?lm feeding device might 
occur. 

SUMMARY OF THE INVENTION 

An object of the present invention is to improve reliability 
of ?hn loading in a camera having an automatic ?lm loading 
mechanism. 

Another object of the present invention is to cause no 
damage to a ?lm or a ?lm loading device in ?lm loading in 
a camera having an automatic ?lm loading mechanism. 

Still another object of the present invention is to feed a 
?lm with reliability in a camera having an automatic ?lm 
loading mechanism. 
A further object of the present invention is to detect easily 

abnormality in ?lm loading in a camera having an automatic 
?lm loading mechanism. 
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2 
A still further object of the present invention is to improve 

reliability of ?lm loading in a ?lm loading method of a 
camera. 

In order to accomplish the above described objects. a 
camera according to an aspect of the present invention has 
a function of feeding a ?lm from a ?lm feed opening of a 
patrone chamber and it includes a ?lm feeder for feeding the 
film fed from the feed opening to the spool chamber through 
a ?lm exposure portion. a detector for detecting a condition 
as to whether the fed ?lm has passed through the ?lm 
exposure portion or not. and a controller for controlling 
operation of the ?lm feeder in response to the output of the 
detector. 

In order to accomplish the above described objects. a 
camera according to another aspect of the present invention 
includes a patrone chamber for containing a ?lm patrone. a 
spool chamber for winding the ?lm. a ?lm exposure portion 
having a frame constituting an opening for applying expo 
sure to the film. a ?lm feeder for feeding the ?lm from the 
?lm feed opening of the patrone chamber to the spool 
chamber through the ?lm exposure portion. and a guide 
means movable between a ?rst position covering at least a 
part of the opening and a second position recessed from the 
opening. located in the ?rst position when the lead of the 
?lm passes through the ?lm exposure portion. to prevent the 
lead of the ?lm from entering the opening. and moving to the 
second position after the lead of the ?lm has passed through 
the ?lm exposure portion. 

In order to accomplish the above described objects. a ?lm 
loading method according to still another aspect of the 
present invention includes the steps of feeding a ?lm from 
a feed opening of the ?lm to a ?lm winding portion: 
detecting whether the fed ?lm has passed through a pre 
scribed point between the ?lm feed opening and the ?lm 
winding portion; and controlling the feeding of the ?lm 
dependent on whether or not the ?lm has passed through the 
prescribed point. 

According to the camera having the automatic ?lm load 
ing mechanism thus constructed as well as the ?lm loading 
method thereof. feeding and winding of the ?lm are con 
trolled dependent on the ?lm feeding conditions and 
accordingly. it is possible to prevent damage to the ?lm and 
the ?lm loading device and to carry out ?lm loading opera 
tion with high reliability. 
The foregoing and other objects. features. aspects and 

advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view showing details of a patrone 
chamber and its surroundings according to an embodiment 
of the present invention. 

FIG. 2 is a perspective view showing an entire construc 
tion of a camera body according to the embodiment of the 
invention. 

FIGS. 3A to 3C are schematic views showing ?lm loading 
operation of the camera of FIG. 2. 

FIG. 4 is a vertical sectional view showing the patrone 
chamber of FIG. 1 and its surroundings. 

FIG. 5 is a view showing a relation between a patrone 
release lever and a charge shaft shown in FIG. 4. 

FIG. 6 is a perspective view showing a fork and a fork 
gear according to the embodiment of the invention. 
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FIGS. 7A and 7B are views for explanation of a ?lm 
curling preventing mechanism according to the embodiment 
of the invention. 

FIG. 8 is a sectional view taken along VIII-V111 in FIG. 
7A. 

FIG. 9 is a sectional view taken along IX——IX in FIG. 7A. 
FIG. 10 is a control circuit diagram showing a construc 

tion or the respective components according to the embodi 
ment of the invention. 

FIGS. 11A to 11C are schematic views showing ?lm 
patrone loading operation according to the embodiment of 
the invention. 

FIGS. 12A and 12B are ?ow charts showing initial 
winding operation according to the embodiment of the 
invention. 

FIG. 13 is a ?ow chart showing photographing and 
winding operations according to the embodiment of the 
invention. 

FIG. 14 is a ?ow chart showing rewinding operation 
according to the embodiment of the invention. 

FIG. 15 is a view of another embodiment of the invention. 
in which a charge shaft is provided with a switch S8. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ' 

FIG. 2 is a perspective view showing an entire construc 
tion of a camera according to an embodiment of the present 
invention. 

With reference to the ?gure. the construction will be 
described. 
A camera CA comprises a taking lens 2 located almost at 

the center of the front face of a camera body 1. a view ?nder 
window 3 located in an upper portion. a ?ash window 4 for 
emitting ?ashlight. and a luminance detection/distance mea 
surement window 5 for receiving information from an 
object. A patrone chamber or a ?lm cartridge chamber 6 for 
containing a ?lm patrone or a ?lm cartridge (a 118 135 ?lm 
cartridge) P is formed in an upper right side end portion of 
the camera body 1. 
A cover 7 for opening and closing an upper opening of the 

patrone chamber 6 is provided in the camera body 1 rotat 
ably around an axis 7a. and a lock lever 8 for locldng the 
cover 7 in the closed position is provided adjacent to the 
upper opening of the patrone chamber 6. The lock lever 8 is 
supported rotatably between a lock position for locking the 
cover 7 in the closed position and a lock cancel position. 
As shown in FIG. 4 which will be described later. a lock 

switch Ss normally open is closed in the lock position by an 
operation member 8a acting on a contact piece 9. A stop 
member for stopping the lock lever 8 in the lock position 
may be further provided. Referring back to FIG. 2. a display 
DS for displaying various information is provided in an 
upper portion of the camera body 1 and a switch SW to be 
used for the purpose of rewinding the ?lm is provided in a 
lower portion thereof. 
The patrone chamber 6 has a substantially cylindrical 

form and its inner diameter is slightly larger than a distance 
from the outermost edge of a ?lm drawing portion Pb of the 
?lm patrone P to an opposite outer wall of the ?lm patrone 
P through the axial center of the patrone. More speci?cally. 
assuming that the inner diameter of the patrone chamber 6 
is D1. that the distance from the center of the ?lm patrone 
P to the outermost edge of the ?lm drawing portion Pb is d1. 
and that the radius of the cylindrical portion of the ?lm 
patrone d2. the following relation is obtained. 

20 

25 

30 

35 

45 

55 

Thus. the center of the film patrone ‘P in the patrone 
chamber 6 is eccentric with respect to the center of the 
patrone chamber 6. 

FIGS. 3A to 3C are schematic views showing an internal 
mechanism and a drive transmission mechanism of the 
camera according to the embodiment of the invention. In 
FIGS. 3A to 3C. the center of the ?lm patrone P coincides 
with the center of the patrone chamber 6 for the purpose of 
simplifying the illustrations. but in reality the center of the 
?lm patrone P is eccentric as shown in FIG. 1. 

With reference to the ?gures. loading operation will be 
described. 
The camera CA contains. in addition to the patrone 

chamber 6. a ?lm feed sprocket 40. a taldng lens 2. a shutter 
12. a ?lm exposure portion 13. a spool chamber 14. a spool 
41 containing a motor 21 (M). a ?lm guide lever 42. a battery 
chamber 45 with a power battery 44. and a ?lm pressure 
plate 46. 
A slit type ?lm feed opening 6a is formed in a sidewall of 

the patrone chamber 6 in the axial direction of the ?lm 
patrone P. The ?lm feed sprocket 40 is located near the feed 
opening 6a and it is driven by the motor through a trans 
mission system described later to feed the ?lm F rightward 
in the ?grre. The ?lm feed sprocket 40 has pawls with which 
only the lower side (the leading elongate portion) perfora 
tions Fc of the ?lm F engages as shown in FIG. 4 which will 
be described later. 
A sidewall 6c (shown by the dotted line in FIG. 1) near the 

?lm feed opening 6a of the patrone chamber 6 is a portion 
receiving the leading elongate portion of the ?lm F and it is 
formed to have a recessed surface serving as a guide so that 
the ?lm lead Fa is guided to the ?lm feed opening 6a. The 
guide lever 42 has a roller 42a provided rotatably at its top 
end and it is provided rotatably around a ?xing shaft 42b. It 
is actuated by a spring (not shown) so that the roller 42a is 
elastically pressed against the spool 41. The guide lever 42 
guides the lead Fa of the ?lm F reaching the spool chamber 
14 so that it advances around the spool 41 counterclockwise 
as shown in the ?gure. and it presses the ?lm F on the spool 
41 so that the ?lm is wound reliably. 
The taking lens 2 is adapted to effect automatic focusing 

for an object by using a lens drive device based on the 
information of the distance to the object detected by the 
distance measuring device. The distance measuring device 
and the lens drive device corresponds to an auto focus 
control circuit AF shown in FIG. 10. which will be described 
afterwards. 
A shutter 12 is a so-called program lens shutter having an 

aperture changing with time. It is constructed so that expo 
sure is automatically controlled by an exposure controller 
(shown as EC in FIG. 10) based on luminance information 
of the object detected by a light measuring circuit (shown as 
ML in FIG. 10). 

Next. the drive transmission mechanism for transmitting 
drive force from the motor 21 to a fork 37 (to be described 
later). the ?lm feed sprocket 40 and the spool 41 will be 
described. 
As shown in FIG. 3A. the drive force of the motor 21 is 

transmitted to a gear 23 and a gear 27 through a reduction 
gear system 22. A planetary gear 25 engaging with the gear 
23 is provided rotatably in a lever 24 supported rotatably in 
a rotating shaft 23a of the gear 23. The planetary gear 25 
moves to a position enabling engagement with a spool drive 
gear 26 when the gear 23 rotates counterclockwise in the 
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?gure. and moves to a position causing disengagement from 
the spool drive gear 26 when the gear 23 rotates clockwise. 
The spool drive gear 26 rotates together with the spool 41 

and it enables the spool 41 to rotate counterclockwise when 
the gear 23 rotates counterclockwise to engage the planetary 
gear 25 with the spool drive gear 26. A planetary gear 29 
engaging with the gear 27 is provided rotatably in a lever 28 
supported rotatably on a rotating shaft 27a of the gear 27. 
The planetary gear 29 moves to a position enabling engage 
ment with the sprocket drive gear 30 when the gear 27 
rotates counterclockwise. and moves to a position enabling 
disengagement from the sprocket drive gear 30 when the 
gear 29 rotates clockwise. 
As shown also in FIG. 4. the sprocket drive gear 30 rotates 

together with the ?lm feed sprocket 40. When the gear 27 
rotates counterclockwise to engage the planetary gear 29 
with the sprocket drive gear 30. the gear 30 rotates the ?lm 
feed sprocket 40 counterclockwise so that the sprocket 40 
engages with the perforations Fc of the elongate lead portion 
of the ?lm F to transport the ?lm F to the spool chamber 14. 
The gear 31 engages with the gear 27. and the planetary 

gear 33 engaging with the gear 31 is provided rotatably on 
the lever 32 supported rotatably on the rotating shaft 31a of 
the gear 31. This planetary gear 33 moves to a position 
enabling engagement with the gear 34 when the gear 31 
rotates clockwise. and moves to a position enabling engage 
ment with the gear 35 when the gear 31 rotates counter 
clockwise. Both of the gears 34 and 35 engage with a fork 
drive gear 36. which rotates the fork 37 integrally. While the 
gear 23‘rotates counterclockwise. the gear 27 also rotates 
counterclockwise. whereby the gear 31 rotates clockwise. 
When the ?lm feed sprocket 40 rotates counterclockwise 

to transport the ?lm F to the spool chamber 14. a speed for 
rotating the fork 37 and the fork drive gear 36 through the 
patrone shaft Pa following the transported ?lm F is set to a 
speed faster than the speed for driving the fork drive gear 36 
and the fork 37 directly by the motor 21. 
When the ?lm F is wound on the spool 41 by the 

counterclockwise rotation of the spool 41. the speed for 
rotating the ?lm feed sprocket 40 and the sprocket drive gear 
30 following the fed ?lm F is set to a speed faster than the 
speed for driving the sprocket drive gear 30 and the ?lm feed 
sprocket 40 directly by the motor 21. 

FIG. 4 is a sectional view taken along IV—IV in FIG. 3B. 
FIG. 1 is a sectional view taken along [-1 in FIG. 4. FIG. 
5 is a view of a structure of a patrone release lever in FIG. 
1. FIG. 6 is a perspective view showing a structure of a fork 
and a fork gear in FIG. 4. 
The structures shown in those ?gures will be described. 
A guide member support shaft 71 is ?xed to the cover 7 

in an internal central portion of the cover 7 and a guide 
member 70 is provided rotatably around the support shaft 
71. The guide member 70 is actuated downward by a spring 
72 and it engages with a not projecting cylindrical patrone 
shaft Pc and regulates the position of the ?lm patrone P in 
the axial direction in a state in which the ?lm patrone P is 
contained in the patrone chamber 6. The surface of the guide 
member 70 engaging with the patrone shaft Pc is a conical 
surface which causes the ?lm patrone P to be eccentric with 
respect to the patrone chamber 6 by means of the spring 72. 
A fork 37 engaging with the projecting cylindrical patrone 

shaft Pa of the patrone P is provided in a lower central 
portion of the patrone chamber 6 and the fork 37 projects 
into the patrone chamber 6 through an opening 66 in the 
lower central portion of the patrone chamber 6. As shown in 
FIG. 6. the fork 37 has a form engaging with a key Pd in the 
patrone shaft Pa. making it possible to rotate the patrone P 
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6 
in either of the regular and reverse directions. The fork 37 
rotates together with the fork drive gear 36 and it is movable 
vertically with respect to the fork drive gear 36. The fork 37 
is actuated upward by the spring provided between the fork 
drive gear 36 and the fork 37 and it is held in a position 
engageable with the patrone shaft Pa. 
A length of engagement between the fork drive gears 36 

and the fork in this position is made short. leaving margins 
for the engagement. Thus. the fork 37 is engageable with the 
fork drive gear 36 in a slanted manner. Consequently. the 
fork 37 together with the guide member 70 of the cover 7 
makes it possible to rotate the ?lm patrone P eccentrically 
with respect to the patrone chamber 6. This construction 
makes it possible to reduce the inner diameter of the patrone 
chamber 6 compared with a construction where the ?lm 
patrone Protates not eccentrically with respect to the patrone 
chamber 6. 

Since the fork 37 and the guide member 70 are located 
substantially at the center of the patrone chamber 6. the 
guide member 70 smoothly engages with the patrone shaft 
Pc when the cover 7 is closed no matter what position the 
?lm drawing portion Pb exists. If the phase of the fork 37 is 
not coincident with the phase of the key Pd in the patrone 
shaft Pa. the fork 37 is moved downward by the patrone 
shaft Pa in opposition to the spring 38. If the fork 37 rotates 
and both phases coincide with each other. the fork 37 is 
moved upward by the spring 38 to engage with the patrone 
shaft Pa. The fork drive gear 36 is rotatable around a shaft 
91 ?xed to a base plate 90 ?xed to the camera body 1 and 
it is driven by the motor through the above mentioned 
transmission system. 

Follower sprockets 50. 51 engage with the perforations F d 
of the receding portion (the upper side in FIG. 4) of the ?lm 
F. A drive member 55 rotating coaxially with the follower 
sprocket 50 is provided on the upper side of the follower 
sprocket 50. A spring 57 is provided between the drive 
member 55 and the follower sprocket 50. The spring 57 
transmits the rotation of the follower sprocket 50 to the drive 
member 55 and when a load more than a prescribed value is 
applied to the drive member 55. the follower sprocket 50 and 
the drive member 55 are functioned as sliding on each other. 
A pin 55a is provided in an upper portion of the drive 

member 55 and the pin 55a is ?tted in an elongate hole 52b 
of a drive lever 52. The drive lever 52 is rotatable around the 
shaft 52a and it has a pin 520 at its ‘top end. The pin 52c 
engages with an elongate hole 56a of a patrone bearing lever 
56. The patrone bearing lever 56 is guided movably leftward 
and rightward. Its top end portion 56b freely slips into and 
out of the patrone chamber 6 through the sidewall 6g of the 
chamber. 
The drive portion 55 has a protruding portion 55b. The 

protruding portion 55b contacts pins 95. 96 ?xed in the 
camera body 11 and the rotation of this portion 55b is 
regulated by those pins. When the drive member 55 rotates 
clockwise. the protruding portion 55b contacts a side surface 
53b of a ?lm information reading member base 53. 
The base 53 is rotatable around a shaft 53a and is actuated 

counterclockwise by a spring (not shown) but the rotation 
thereof is limited by a stopper (not shown). The base 53 is 
provided with a ?lm information reading member 54 and 
this member 54 enters the patrone chamber 6 through a hole 
6d provided in the sidewall of the chamber 6 to cause its top 
end portion 54a to contact the ?lm patrone P. As a result. a 
pattm'n having information such as ?lm sensitivity. provided 
on the ?lm patrone P is recognized through the top end 
portion 54a. whereby the information can be read through a 
?lm information reading circuit (as shown in FIG. 10). 
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When the drive member 55 rotates counterclockwise. the 
drive lever 52 rotates clockwise through the pin 55a to move 
the patrone support lever 56 leftward in the ?gure through 
the pin 52c. Then. the top end 56b enters the patrone 
chamber 6. Since the protruding portion 55b of the drive 
member 55 is separated from the base 53. the base 53 rotates 
counterclockwise as a result of the separation. Then. the top 
end 54a of the reading member 54 enters the patrone 
chamber 6 (as shown by the solid lines). 
When the drive member 55 rotates clockwise. the drive 

lever 52 rotates counterclockwise through the pin 55a. The 
patrone support lever 56 moves rightward in the ?gure 
through the pin 52c and its top end 56b moves outside the 
patrone chamber 6. The protruding portion 55b of the drive 
member 55 contacts an end surface 53b of the base 53 and 
rotates it clockwise in opposition to the actuating force. so 
that the top end 54a of the reading member 54 moves outside 
the patrone chamber 6 (as shown by the chain lines). 
A substrate 58 is ?xed on the lower surface of the follower 

sprocket 50. The substrate 58 has a contact pattern and a 
signal (corresponding to S4 in FIG. 10) is read by two 
contact pieces 59. This contact pattern has a shape for 
forming pulses so that prescribed pulses are generated for 
one frame. 

The follower sprocket 51 has a gear 51a rotating together 
and the gear 51a engages with a gear 60. The gear 60 has a 
protruding portion 60a in its upper portion. A patrone 
pressing lever 61 is rotatable around a shaft 61a. A top end 
portion 61b of the lever 61 can move into and out of the 
patrone chamber 6 through a hole 6f in the sidewall of the 
chamber 6. 
The patrone pressing lever 61 is actuated counterclock 

wise by a spring (not shown) and its rotation is limited by the 
contact with a wall 6e of the hole 6f. Another end 61c of the 
patrone pressing lever 61 is opposite to an end 62b of a 
patrone release lever 62. The patrone pressing lever 62 is 
rotatable around a shaft 62a and it is actuated clockwise by 
a spring (not shown). Another end surface 62c of the patrone 
release lever 62 is opposite to a shaft 63 as shown in FIG. 
5. The shaft 63 is movable vertically while being engaged 
with openings formed in the camera body 1. A spring 64 is 
provided on the lower side of the shaft 63. The shaft 63 is 
actuated upward by the spring 64. 
When the cover 7 is closed. the upper end surface 63d of 

the shaft 63 is pressed by the cover 7 and the spring 64 is 
charged. obstructing upward movements of the shaft 63. On 
that occasion. the side end surface 62c of the patrone release 
lever 62 contacts a narrow portion 63a of the shaft 63. 
When the cover 7 is opened. the shaft 63 moves upward 

by means of the spring 64. At this time. the patrone release 
lever 62 is rotated counterclockwise in opposition to the 
actuating force by means of the tapered portion 63b of the 
shaft 63. When the patrone release lever 62 rotates 
counterclockwise. its top end 62b contacts the end 61c of the 
patrone pressing lever 61 to rotate the patrone pressing lever 
61 clockwise in opposition to the actuating force. When the 
portion 63c of the larger diameter of the shaft 63 rises to the 
patrone release lever 62. the top end 61b of the patrone 
pressing lever 61 moves outside the patrone chamber 6 (as 
shown by the chain lines). The force of the spring 64 is 
su?iciently strong for rotating the patrone pressing lever 61 
and the patrone release lever 62. 
A lever 65 is rotatable around the shaft 65a and an 

absorption piece 67 is attached to one end 65c of the lever 
65. The absorption piece 67 is attracted by a permanent 
magnet of a combination magnet 68. Although the lever 65 
is actuated counterclockwise by a spring (not shown). the 
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absorption force between the absorption piece 67 and the 
magnet 68 is stronger than the actuating force. Accordingly. 
the absorption piece 67 can be kept absorbed by the magnet. 
When electric current ?ows in the form of pulses in the 

electromagnet coil of the combination magnet 68. the mag 
netic force of the permanent magnet is cancelled and the 
absorption force of the magnet 68 disappears. causing the 
lever 65 to rotate counterclockwise. The end surface 65d of 
the lever 65 contacts the top end portion 62b of the patrone 
release lever 62 to rotate the patrone release lever 62 
counterclockwise in opposition to the actuating force. 
whereby the patrone pressing lever 61 rotates clockwise in 
opposition to the actuating force to let its top end 61b out of 
the patrone chamber 6. 
A charge lever 66 is supported rotatably in die top end 650 

of the lever 65 and it is actuated clockwise by a spring 69. 
the rotation of the charge lever 66 being limited by contact 
of its side end surface 66b with a bent portion 65b of the 
lever 65. The other end 66a is opposite to the protruding 
portion 60a of the gear 60 and when the lever 65 rotates 
counterclockwise as a result of conduction of the magnet 68. 
the top end 66a of the charge lever 66 enters a rotation locus 
range of the protruding portion 60a of the gear 60. 
When the gear 60 rotates counterclockwise. the protrud 

ing portion 60a contacts and presses the top end 66a of the 
charge lever 66 to rotate the charge lever 66 together with 
the lever 65 clockwise around the shaft 65a. whereby the 
absorption piece 67 is absorbed by the magnet 68. Even if 
the protruding portion 60a contacts the top end 66a of the 
charge lever 66 while the gear 60 is rotating clockwise. only 
the charge lever 66 is rotated counterclockwise around the 
shaft 65c in opposition to the spring 65 and the lever 65 does 
not move. When the protruding portion 60a is separated 
from the charge lever 66. the charge lever 66 rotates again 
until the end surface 66b thereof contacts the bent portion 
65b of the lever 65. and returns to the initial state. When the 
absorption piece 67 is absorbed on the magnet 68. the 
patrone release lever 62 rotates clockwise until it contacts 
the portion 63a of the smaller diameter of the shaft 63 if the 
cover 7 is closed. The patrone pressing lever 61 rotates 
counterclockwise by the actuating force and its top end 61b 
enters the patrone chamber 6. 

FIGS. 7A and 7B are views for explaining a ?lm curling 
preventing mechanism according to the embodiment of the 
invention. FIG. 8 is a sectional view taken along V1II—VI[I 
in FIG. 7A. FIG. 9 is a sectional view taken along IX—]X 
in FIG. 7A. 
The operation of the mechanism will be described with 

reference to those ?gures. 
When the ?lm F is to be fed to the spool chamber 14 by 

the ?lm feed sprocket 40. the film F needs to pass through 
the ?lm exposure portion 13. The lead Fa of the ?lm F has 
a narrow width and it is liable to curl and to fall toward the 
taking lens via the ?lm exposure portion. If such curling 
exists. the lead Fa of the ?lm F is caught on a surface 13a 
of the spool chamber side. which is one side of the picture 
frame. and the ?lm F cannot advance further. Therefore. 
means for preventing curling of the ?lm is required. More 
speci?cally. a lever 75 of a thin plate rotatable around a shaft 
75a is provided on the right side of the ?lm exposure portion 
13 and the lever 75 is actuated clockwise by a spring 76. In 
order to ensure the actuating force of the spring 76. a pin 97 
is ?xed in the body. Both edges of the ?lm F are regulated 
by pressing plate contacts 80 projected from the main body 
surface 100 and rails 81 are also projected from the main 
body surface 100. The height of the pressing plate contacts 
80 is set larger than that of the rails 81 by a value slightly 
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larger than the thickness of the ?lm F. The lever 75 has an 
end surface 75c contacting a right end surface 81a of the 
upper rail 81 and the rotation of the lever 75 is limited by the 
contact. The lever 75 has a portion 75b having a shape 
covering obliquely the right lower area of the picture frame 
and this portion 75b has an edge 75e cut as shown in FIG. 
9. 
The lead Fa of the ?lm F ?rst contacts the surface of the 

obliquely cut portion of the lever 75 and thus it is prevented 
from curling toward the lens. More speci?cally. the ?lm is 
raised by the surfaces 75b and 75e of the obliquely cut 
portion and it is put on the lever 75 without curling inside the 
wall 13a de?ning the picture frame on the side of the spool 
chamber 14. whereby it is fed to the spool chamber 14. 
As shown in FIG. 7B. after the elongate portion of the ?lm 

F has passed. the portion Fb having the larger width contacts 
the bent portion 75d of the lever 75 and then the lever 75 is 
rotated counterclockwise by the ?lm F. On this occasion. the 
surface 75b of the obliquely cut portion of the lever 75 is 
entirely moved out of the ?lm exposure portion 13 and this 
condition is maintained while the ?lm F passes. 
Consequently. no inconvenience occurs in photographing 
through the exposure portion. 

FIG. 10 is a control circuit diagram for controlling the 
operation mechanism of the camera according to the 
embodiment of the invention. 

Referring to FIG. 10. the structure will be described. 
The operation of the whole body of the camera is con 

trolled by a microcomputer COM. The microcomputer 
COM is connected with the below described circuits and 
devices. 
More speci?cally. the microcomputer COM is connected 

with: a ?lm information reading circuit FD for reading 
information of the ?lm sensitivity and so on of the ?lm 
patrone P; a light measuring circuit ML for measuring 
luminance of an object; an auto focus control circuit AF 
including a distance measuring device for measuring a 
distance to the object and a lens drive device for driving the 
taking lens 2 based on the information of the measured 
distance; a display device DA for displaying various con 
ditions of the camera CA; a ?ash device FC including a 
xenon tube. for emitting ?ashlight; an exposure control 
device EC for driving the aperture and the shutter in pho 
tographing; a motor control circuit MD for controlling the 
motor 21; circuits (Tr. R1. R2) for driving the magnet 68; 
reset circuits (R3. C) for resetting the power battery E and 
the microcomputer COM; a quartz oscillator X for applying 
a clock signal to the microcomputer COM; and switches Sl. 
Ss. S1 to S7. The switch S1 is a switch for detecting whether 
the ?lm patrone P exists in the patrone chamber 6. 

If the ?lm patrone P exists in the chamber 6. the ?lm 
patrone P presses the pin 17 to contact the contact pieces 18 
and 19 each other. as shown in FIG. 4. whereby the switch 
S1 is turned on. If the ?lm patrone P does not exist. the pin 
17 is pushed upward by the contact piece 18 and the contact 
pieces 18 and 19 are separated from each other to turn oif the 
switch S1. The switch Ss is the above mentioned lock switch. 
It is on with the cover 7 being locked and off with the cover 
7 being not locked The switch S1 is a switch which is closed 
by depression at the ?rst level of a shutter release button of 
a two-level depression type. The switch S2 is a switch which 
is closed by further depression of the shutter release button 
from the ?rst level to the second level. The switch S3 is a 
?lm detection switch provided near the feed opening 6a of 
the patrone chamber 6 as shown in FIG. 1 and it is used to 
determine whether the ?lru F comes out of the feed opening 
6a. 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

10 
If the ?lm F comes out of the patrone chamber 6. the pin 

47 is pressed by the ?lm F to cause the contact pieces 48 and 
49 to contact each other. whereby the switch S3 is turned on. 
If the ?lm F does not come out of the patrone chamber 6. the 
contact pieces 48 and 49 are separated from each other and 
the switch S3 is off. The switch S4 turns on and off 
repeatedly by movement of the ?lm F to generate pulses as 
described above. It generates a prescribed number of pulses 
when the ?lm F moves for one frame. The switch S5 
includes a roller 42a provided rotatable at the top end of the 
above mentioned guide lever 42 and a spool 41. The roller 
42a. the guide lever 42 and the spool 41 are made of the 
same conductive material. 

If the ?lm F does not exist between the spool 41 and the 
guide lever 42. the spool 41 and the guide lever 42 contact 
each other to turn on the switch S5. 

If the ?lm F exists therebetween. the spool 41 and the 
guide lever 42 do not contact each other and the switch S5 
is off. Thus. by means of this switch S5. it can be determined 
whether or not the ?lm F reaches the spool 41. The switch 
S6 is a switch operated when the user wants to rewind the 
?lm F halfway without using the ?lm until the last frame. 
This switch S6 corresponds to the switch SW in FIG. 2 and 
it is turned on when the user operates it. The switch S7 is 
used if the operator intends to remain the lead of the ?lm out 
of the ?lm patrone in rewinding of the ?lm. 

In the following. the operation of the camera according to 
the embodiment of the invention will be described. 

A. Initial setting operation 
Loading of the ?lm patrone in the camera will be 

described. 
As shown in FIG. 2. the cover 7 of the patrone chamber 

is opened and the ?lm patrone P is put into the patrone 
chamber with the projecting patrone shaft Pa entering the 
chamber at ?rst. On this occasion. the ?lm drawing portion 
Pb of the ?lm patrone P may be in any position. When the 
?lm patrone P is to be loaded. the top end 54a of the ?lm 
infonnation reading member 54. the top end 56b of the 
patrone support lever 56 and the top end 61b of the patrone 
pressing lever 61 are positioned outside the patrone chamber 
6 so that those portions may not interfere with the loading of 
the ?lm patrone P. 

In this camera CA. the user can load the ?lm without 
directly touching the ?lm patrone P by using a method other 
than the above described method. The loading operation 
according to this method will be shown in FIGS. 11A to 11C. 
As shown in FIG. 11A. the ?lm patrone P is contained in a 
patrone case 10 generally in a manner in which the project 
ing patrone shaft Pa exists on the side of a cover 10a. 

In loading the ?lm. the user opens the cover 7 of the 
camera CA. removes the cover 10a of the patrone case 10 
and reverses and positions the patrone case 10 over the 
opening of the patrone chamber 6. As a result. as shown in 
FIG. 11C. the ?lm patrone P is inserted into the patrone 
chamber 6. In either of the above described methods. the 
?lm patrone P is put in the patrone chamber 6 when the 
cover 7 is closed. 

Referring to FIG. 4. if the phase of the fork 37 does not 
coincide with the phase of the key Pd of the patrone shaft Pa. 
the fork 37 moves downward by the patrone shaft Pa in 
opposition to the force of the spring 38. Since the guide 
member 70 provided substantially at the center of the cover 
7 has the conical surface serving as the portion of engage 
ment with the patrone shaft Po. the guide member 70 
smoothly engages with the patrone shaft Pc no matter what 
position the ?lm feed opening Pb of the ?lm patrone P exists. 
















