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(57) ABSTRACT 

A motor driven camera operating mechanism includes 
a current source, an electric drive motor and a revers 
ible transmission coupling including a disengagable 
clutch coupling the motor to the film take-up, the 
shutter cocking mechanism and shutter release, the 
transmission being reversed upon a film increment ad 
vance and the shutter being released by the transmis 
sion reverse drive. There are provided a normally 
open manual first switch and three double throw 
switches, a second switch actuated by the increment 
advance of the film take-up, a third switch actuated by 
the shutter cocking and a fourth switch actuated by 
the transmission reverse rotation. The first switch first 
contact is connected to the battery first terminal and 
the third switch first contact and the first switch arm is 
connected to the second switch second contact, the 
arm of which is connected to a first terminal of the 
motor, the second terminal of which is connected to 
the battery other terminal. The arm of the third switch 
is connected to the second switch first contact, and its 
second contact is connected to the arm of the fourth 
switch whose first contact is connected to the third 
switch first contact and whose second contact is con 
nected to the motor second terminal. 

2 Claims, 6 Drawing Figures 
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MECHANISM AND NETWORK FOR EFFECTING 
THE SEQUENCING OF AN ELECTRIC MOTOR 

DRIVEN FLM ADVANCNG SHUTTER COCKING 
AND RELEASE MECHANISM 

BACKGROUND OF THE INVENTION 
The present invention relates generally to improve 

ments in cameras and it relates more particularly to an 
improved mechanism and network for effecting the se 
quencing of an electric motor driven film advancing, 
shutter cocking and release mechanism. 

ln camera automatic film take-up mechanisms which 
enable the user to perform successive photographing 
operations, a pause interval is necessary for the shutter 
action between the completion of the preparatory op 
erations such as film advance or take-up and shutter 
charging by the driving power of an electric motor and 
start of the next film take-up action. If this pause inter 
val is fixed and short, then the mechanism cannot be 
associated with long-time shutter actions; while if this 
pause interval is fixed and long, then a long time is re 
quired even for a cycle of short-time shutter action, so 
that the number of exposed film frames per unit time 
is decreased. 
Under these circumstances there has been heretofore 

proposed, for obtaining suitable pause periods in accor 
dance with the time of the shutter action, an arrange 
ment which stops the current supply to the motor dur 
ing the shutter action and further, and in order to avoid 
the power of inertia of the motor, there is provided a 
short-circuit arrangement for the motor so as to apply 
brake to the motor. 

In order to also make a single-frame photographing 
operation possible, the successive photographing ar 
rangement is generally provided with a film take-up cir 
cuit and a release action circuit and change-over of 
these is made upon completion of film take-up action 
and upon release action so that upon release of succes 
sive photographing operation change-over is made in 
the order of the release action circuit, the brake circuit 
and the film take-up circuit. This requires at least two 
switches and the actin is inevitably unstable owing to 
simultaneous operations. 

SUMMARY OF THE INVENTION 

It is a principal object of the present invention to pro 
vide an improved electric motor actuated camera. 
Another object of the present invention is to provide 

a camera with an improved electric motor driven 
mechanism for automatically sequentially advancing 
the film a single frame, cocking the shutter and releas 
ing the shutter. 

Still another object of the present invention is to pro 
vide in a camera an improved electric motor actuated 
mechanism for advancing the film and cocking and re 
leasing the shutter in which the operations are so re 
lated as to have a minimum cycling time sufficient to 
accommodate any exposure time. 
A further object of the present invention is to provide 

a mechanism of the above nature characterized by its 
reliability, ruggedness, cfficiency and high versatility. 

the above and other objects of the present invention 
will become apparent from a reading of the foilowing 
description taken in conjunction with the accompany 
ing drawings which illustrate a preferred embodiment 
thereof. 
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2 
in a sense the present invention contemplates provid 

ing in a camera including a film take-up, an electric 
motor, a shutter, a current and a transmission driven by 
the motor for actuating the film take-up and cocking 
und releasing the shutter, a motor control network 
comprising a normally open manually operable first 
switch, a second switch transferable from a first state 
to a second state in response to the completion of a film 
increment frame advance by the film take-up, a third 
Switch transferable from a first state to a second state 
in response to the charging of a shutter, and a fourth 
switch transferable from a first to a second state in re 
sponse to the rotation of the motor following the com 
pletion of the film frame advance, the motor being en 
ergized in response to either said second and third 
switches being in their first states or said second, third 
and fourth switches being in their first, second and first 
states respectively, or said first switch being closed and 
said second switch being in its second state, and said 
motor being short circuited by said second, third and 
fourth switches being in their first, second and third 
states respectively. 

In the preferred form of the improved network each 
of the second third and fourth switches includes first 
and second contacts and an arm transferable between 
the contacts. A first motor terminal is connected to a 
first current source terminal the second current source 
terminal being connected through the first switch to the 
second contact of the second switch whose arm is con 
nected to the motor second terminal. The second 
switch first contact is connected to the arm of the third 
switch whose first contact is connected to the current 
source second terminal and to the fourth switch first 
contact and whose second contact is connected to the 
arm of the fourth switch whose second contact is con 
nected to the motor first terminal. 
The improved mechanism and network effects the 

optimum switch transfer sequence so that a precise 
motor braking action is achieved so as to obtain opti 
mum synchronization with the shutter operation with 
short and very long shutter exposure times. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view, partially broken 
away of a mechanism and a schemetic diagram of the 
associated network of a preferred embodiment of the 
present invention; 
FIG. 2A is a sectional view taken along Line A-A 

in FIG. 1, 
FIG. 2B is a sectional view taken along line B-B in 

FIG. 1; 
FIG. 3A is a view similar to FIG. 2A but illustrated 

at the time of shutter release, 
FIG. 3B is a view similar to FIG. 2B but illustrated at 

the time of shutter release; and 
FIG. 4 is a schematic diagram of the electrical con 

trol network of the mechanism of FIGS. 1 to 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings which illustrate a pre 
ferred embodiment of the present invention, the refer 
ence numeral 1 generally designates an electric drive 
motor and in the current supply circuit for the motor 
a battery E there are provided an actuating normally 

open switch S1, an automatic-manual circuit, double 
throw change-over switch S2, a shutter synchronization 



3,895,389 
3 

double throw switch S. and a control double throw 
switch S. A hollow driving shaft 5 is rotatably sup 
ported by a coaxial shaft 6 and is axially movable and 
normally urged to the left by the action of a compres 
sion spring 16 which is entrapped between shaft 5 and 
the supporting shaft 6, and is connected to the motor 
1 through a gear train including gears 2, 3 and 4. A 
bevel gear 7 is fixed to the shaft 6, and is provided at 
its inner end with a spur gear portion having a recess 
in its inner face for a steel ball 8, the recess and coun 
terpart recess of the driving shaft 5 and the steel ball 8 
constituting a ball clutch. 
A bevel gear 9 engages the bevel gear 7 and is con 

nected to the connecting shaft 10 of the film take-up 
shaft 11 of the camera through a pawl and ratchet ar 
rangement 14. A pawl 13 is attached to the bevel gear 
9, and cooperates with a ratchet wheel 12 which is 
fixed to the connecting shaft 10. A release ring 15 is ro 
tatably engaged by coaxial driving shaft 5 and is pro 
vided with a gear section 15a, a switch section 15b and 
a release section 15c with respective cutout portions. 
To a transversely offset shaft 20 there are fixed three 
gears 17, 18 and 19; and the shaft 20 is urged to the 
right by a spring 21 and is releasably engaged by swing 
able stop member 26. The gear 19 normally engages - 
the spur gear section of bevel gear 7, the gear 17 being 
so arranged as to engage the gear 4 when it is moved 
to the right and the gear 18 engaging the gear section 
15a of release ring 15. 
Gears 22 and 23 are fixed to a shaft 24 and the shaft 

24 is urged to the left by a spring 25. The gear 22 nor 
mally engages the spur gear section of beval gear 7 and 
the gear 23 is so arranged as to engage the gear section 
15a of the release ring 15 when it moves to the right to 
gether with the driving shaft 5 moving to the right. 
A release lever 27 is rotatably supported by a shaft 

33, and is spring urged counterclockwise. The range of 
swinging movement of the lever 27 is restricted by a 
stop member 34. One end of the release lever 27 is po 
sitioned adjacent to the lower end of the shutter release 
pin 28 of the camera and the other cnd is provided with 
a pin section 27a so as to engage the release ring 15 and 
carry out the release action. 
A lever 29 is rotatably supported by a pivot pin 30 

and is spring urged counterclockwise as viewed in F1G. 
2. One end of the lever 29 is positioned adjacent to thc 
operating section or arm S4 of a double throw control 
switch S while the other end is in contact with the 
switch section 15B of the release ring 15. 
A switch lever 31 is pivoted to a stationary part of the 

camera casing and is spring urged clockwise as viewed 
in FIG. 1. One end of the lever 31 is in contact with the 
end surface of the driving shaft 5 while the other end 
is positioned adjacent to the operating section or arm 
S. of an automatic-manual circuit change-over double 
throw switch S. 
A switch lever 32 is in driving connection with a shut 

ter set lever (not shown) in the camera and one end 
thereof is positioned adjacent to the operating section 
S. of a shutter synchronization double throw Switch S3. 
There are provided, in the switches S, S. S. and S. 

normally open contacts S - S1, S - S2, S3 - S3 and 
S - S and normally closed contacts S2 - S2, S: - 
S3, and Sia - Ss. 
Considering now the operation of the mechanism de 

scribed above, of the four switchess ... s. Only the actu 
ating switch S is manual, and change-over or transfer 
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of the switches S. S. and S is carried out in driving 
connection with the action of the mechanism. Thus, the 
film take-up operation has been completed before clo 
sure of the actuating switch S1, and since the explana 
tion may start at any point of the operation, the follow 
ing description will be made of the operation starting 
from the state as shown in FIG. 1, 
FIGS. l and 2 show the state under film take-up oper 

ation, in which state an automatic current supply cir 
cuit (E --- Sal, -- S. m Sel, - S2 - M - E - ) is established, 
so that the motor (M) is in operation independent of 
the operation of the actuating switch S. The specd of 
the operation of the motor 1 is reduced by the gears 2, 
3 and 4 and then the drive is transmitted to the driving 
shaft 5. The drive is then transmitted through the ball 
8, the bevel 7 and 9, the pawl and ratchet arrangement 
14, the shaft 10 and the take-up shaft 11 of the camera, 
thus performing film take-up or advance action. At the 
same time, preparatory operations for photographing 
action such as shutter setting or charging is carried out 
by a known mechanism (not shown) of the camera. 
Then, change-over of the switch S is carried out by the 
switch lever 32 which is in driving connection with 
shutter setting action. However, the second automatic 
current supply circuit (E - - S - S - S - S - St. 
- S - M - E -) is established and the motor 1 remains 
in operation. 
When one frame portion or increment of the film has 

been taken up, the take-up shaft 11 stops owing to ac 
tion of the conventional camera mechanism, so that the 
coupling shaft 10 and the bevel gears 9 and 7 stop. Ac 
cordingly, at the ball-clutch section, the driving shaft 5 
rides on the still ball 8 which has been in the recess at 
the end portion thereof against the action of the spring 
16, so that the driving shaft 5 moves to the right and is 
disengaged from the bevel gear 7. At this time, owing 
to this movement of the driving shaft 5, the switch lever 
31 is swung counterclockwise and operates the auto 
matic-manual circuit change-over switch S. As a re 
sult, current supply to the motor 1 is stopped and oper 
ation of the motor is stopped. At the same time, the 
gear 23 engages the gear portion 15a of the release ring 
15. Further, the stop member 26 disengages the sup 
porting shaft 20, so that owing to action of the spring 
21, the gear 17 moves to the right and engages the gear 
4. 
When the actuating switch S is closed, there is estab 

lished a manual current supply circuit E + - S - S1 
- S - S - M - E - and the motor is actuated. The 
drive shaft 5 is rotated through the transmission system 
but its rotation is not transmitted to the bevel gear 7. 
However, the drive of the motor 1 is transmitted 
through the gears 2, 3, 4, 17 and 19 and the spur gear 
portion of the bevel gear 7, tending to rotate the bevel 
gear 7 in the reverse direction. The drive is further 
transmitted to the bevel gear 9 which, then, owing to 
the pawl and ratchet arrangement 14, makes idle rota 
tion relative to the coupling shaft 10. 

In the meantime, since the gear 23 is in engagement 
with the gear portion 15a of the release ring 15, the re 
lease ring 15 is rotated in a direction which is the re 
erse to that of the driving shaft 5, clockwise as viewed 

65 

; FG, 2. So that the release ring gear portion 15a, 
.vich has been out of engagement owing to the cutout 
portion, is brought into engagement with the gear 18. 
Further, the release ring switch portion 15h causes the 
lever 29 to be swung clockwise, as viewed in FIG. 2, so 
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that a change-over of the control switch S is made. 
However, the action of the control switch S has no re 
lation with the manual current supply circuit so that the 
motor 1 remains in operation. Further, since, with the 
release lever 27 in its stopped state, the release ring 15 
has moved, together with the driving shaft 5 to the 
right, as viewed in FIG. 1, the release ring release per 
tion 15c does not in its movement come in engagement 
with the pin 27a of the release lever, 
When the bevel gear 7 has rotated a certain angle de 

termined in accordance with the numbers of the teeth 
of the gears so that the relative angle of rotation be 
tween the bevel gear 7 and the driving shaft 5 reaches 
360, then the ball-clutch again enters a coupling state. 
Up to that time, the release ring 15 has rotated a cer 
tain angle determined by the numbers of teeth of the 
gears, and in the same manner, in the pawl and ratchet 
arrangement 14 a reversed idle rotation has been made 
by a certain angle. In FIG. 3, an angle of about 150 is 
shown for the release ring 15, and an angle of about 90 
for the pawl 13. 
When the ball-clutch enters its coupling state, owing 

to action of the spring 16, the drive shaft 5 and the re 
lease ring 15 move to the left, as viewed in FIG. 1. The 
left end surface of the driving shaft 5 causes the gear 
19 to be moved to the left and the stop member 26 re 
turns so that the shaft 20 is engaged. The release lever 
pin 27a is pushed by the release ring release portion 
15c so that the release hever 27 is swung clockwise and 
the release pin 28 is thus pushed so that the shutter of 
the camera is actuated. At the same time, the switch 
lever 31 swing in a return clockwise direction so that 
the automatic-manual change-over switch S. returns to 
its initial state. As a result, there is cstablished a motor 

Film Winding-Up Completcd 

S, Closed 

idle Reverse Rotation of 
Bevel Gear 9 owing to Action 
uf Bevel Gear 7 and Reverse 
Rolation Ratchel 4, 

Shutter Action 

Completed 

Recovery of Ratchet idle 
Rutation 

Film Winding-Up Start 

Film Winding-Up Completed 

braking short-circuit S - S - S - S - S - M - Sea 
- so, so that the motor 1 is rapidly stopped. 

During this stoppage, shutter action of some time du 
ration is performed. Completion of shutter action 
causes the shutter set lever to be returned, and also the 
switch lever 32 and the shutter synchronization switch 
S. are returned. Accordingly, there is again established 
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6 
the aforementioned first automatic current supply cir 
cuit E - - S - S - S - S - M - E - so that the 
motor 1 is energized and starts to operate. 
The drive power of the motor 1 is transmitted, as 

mentioned before, through the gears 2, 3 and 4, the 
driving shaft 5, and the bevel gears 7 and 9, and after 
the idle rotation of the pawl and ratchet arrangement 
14, film advance or winding-up operation is carried 
out. In the meantime, owing to engagement of the gear 
18 and the release ring gear portion 15a, the release 
ring 15 rotates in normal direction, counterclockwise, 
as viewed in FIG. 3, the lever 29 returns in a swinging 
movement in a counterclockwise direction, and the 
control switch S also returns. However, the change 
over of the switch S, has no relation to the automatic 
current supply circuit so that the motor 1 continues to 
operate. Further rotation causes the release lever pin 
27a to fall into the cutout portion of the release ring re 
lease section 15c, so that the release lever 27 returns in 
a swinging movement in counterclockwise direction, as 
viewed in FIG. 1, and the release pin 28 returns to its 
retracted position. Then, the cutout portion of the re 
lease ring gear portion 15a reaches the gear 18 so that 
disengagement is carried out, and the release lever pin 
27a engages the release ring 15. Further rotation 
causes engagement of the ratchet 14, and the film 
winding-up operation is carried out. 

if the actuating switch S. remains closed, the above 
mentioned operation is repeated. When the switch S. 
is opened, stopping occurs upon completion of the 
winding-up operation. 
The above mentioned operation is schematically 

shown in the following table: 

TABLE 
(Automatic -e Manual 
Current Supply Circuit) . 
(fS remains closed, motor 
is not stopped and continues P 
to operate.) 

(Preparation for Brake 
Circuit) 

(Manual Current Supply 
Circuit - Bruke Circuit) 

Release Pin 28 Pushed 
Motur Rapidly Stopped 

-S Change-Over (Brike Circuit - Automatic 
tr Actua- Current Supply Circuit) 

tion 
Release Pit 28 Returns 

-PS Change-Over (Preparation for S. Change 
Over) 

Release Ring 15 Stops 
atchet 4 Engages 

(Automatic - Automatic 
Current Supply Circuit) 

Ball Clutch Disengagement 
-S, Change-Over (Automatic Manual Current 

Supply Circuit) 

As explained above, according to the present inven 
tion, change-over switches are added to a conventional 
film winding-up arrangement so that a positive brake 
action can be accomplished, high-speed successive 
photographing operation and long-time shutter can be 
performed and single-frame and bulb photographing 
operations can be carried out, thus providing many 
great advantages. 
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While there has been didscribed and illustrated a pre 
ferred embodiment of the present invention it is appar 
ent that numerous alterations, omissions and additions 
may be made without departing from the report 
thereof. 

| claim: 
1. A successively photographing camera of the auto 

matic film transport type comprising 
a. a film transport member; 
b. a shutter release member; 
c. an clectric motor; 
d. a transmission driven by said motor and effecting 
film transport, shutter charge and release; 

e. a power source; 
f. a motor control network for connecting said power 
source to said motor and including a manual ener 
gization circuit for actuating said shutter release 
member, first and second automatic energization 
circuits for actuating said film transport member 
and for stopping said motor; 

g. a normally opened switch selectively closable to 
establish said manual energization circuit and 
thereby effect the operation of the motor and said 
shutter release member, during film take-up said 
motor being in operation independent of the opera 
tion of said normally opened switch; 

h. a first selector switch having contact means trans 
ferrable between a first position at which said man 
ual energization circuit is established and a second 
position at which said first and second automatic 
energization circuit is established and transferrable 
from its second position to its first position in com 
munication with and responsive to said transmis 
sion at the end of film transport and from its first 
position to its second position in communication 
with and responsive to said transmission at the end 
of shutter release; 

i. a second selector switch having contact means 
transferrable between a first position at which said 
first automatic energization circuit is cstablished 
and a second position at which said second auto 
matic energization circuit is established, said 
contact means being in communication with said 
shutter charge member and transferrable from its 
said first position to its second position in response 
to said shutter charge member during film trans 
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8 
port und transferrable from its second position to 
its first position upon completion of the shutter op 
eration, and 

... a third selector switch having contact means trans 
ferrable between a first position at which said sec 
oncl automatic energization circuit is established 
and a second position wherein the motor is short 
circuited so as to stop and transferrable from its 
first position to its second position in communica 
tion with and responsive to said transmission dur 
ing the interval between completion of film trans 
port and the shutter release and from its second po 
sition to its first position in communication with 
and responsive to the transmission during the inter 
val between the shutter release and the change 
over of said switch from its first position to its sec 
ond position as film transport starts whereby upon 
completion of the shutter release operation the first 
automatic energization circuit is formed to start the 
film winding operation, during the film winding op 
eration the transfer of the contact means of the sec 
ond selector switch is effected to form the second 
automatic energization on circuit so as to continue 
the film wincling operation and then upon comple 
tion of the film winding operation transfer of the 
contact means of the first selector switch is cf. 
fected so as to stop the motor. 

2. The camera of claim 1 wherein cach of said sec 
ond, third and fourth switches includes first and second 
contacts and said contact means of cach switch is an 
arm transferable between the contacts, a first terminal 
of said motor being connected to a first terminal of said 
current source, the second terminal of said current 
source being connected through said first switch to the 
second contact of said second switch, the arm of said 
second switch being connected to the second terminal 
of said motor, the first contact of said second switch 
being connected to the arm of said third switch, the 
first contact of said third switch being connected to 
said current source second terminal and to the first 
contact of said fourth switch, the second contact of said 
third switch being connected to the arm of said fourth 
switch and the second contact of said fourth switch 
being connected to said motor first terminal. 

2k k ck k k 


