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57) ABSTRACT 

A self-timer is driven by a spring motor through a 
drive shaft that is arrestable by an anchor. The motor 
is wound by a charging lever which is independently 
rotatable about the shaft. A starting member is also 
rotatable about the shaft to release the anchor. If it is 
desired to interrupt the timing operation, the starter is 
returned to its original position to cause the anchor to 
terminate rotation of the shaft. The starting member 
can also be returned to its original position by manu 
ally rotating the charging lever back to its restored po 
sition. 

17 Claims, 5 Drawing Figures 
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SELF-TEMER 

BACKGROUND OF THE INVENTION 

This invention relates to a self-timer that is particu 
larly useful in cameras. In this regard, one type of cam 
era self-timer uses the shutter button itself as a starting 
member. Another uses a separate starting member 
other than the shutter button. This invention relates to 
an improvement in the latter type of self-timer. 
When self-timers are used in photographic applica 

tions, it is frequently desirable to interrupt their timing 
operations because of variations in photographic con 
ditions such as changes of the subject, lighting, or the 
like. In most conventional self-timers of the separate 
starter button types, however, it is not possible to inter 
rupt the timer's operation. There have been a few self 
timers wherein the timing operation has been interrupt 
able by manual operation of the starting member. In 
addition, there have been mechanisms in which a self 
charging or winding lever has been manually operable 
for recharging or resetting the self-timer after it has 
started its initial timing operation. Structures of this 
type are described in Japanese Patent Publications No. 
Sho 36 (1961) -20835; and No. Sho. 41 (1966) - 2033. 

The above mentioned known devices have not been 
entirely satisfactory. For example, many have tended to 
be too complex and bulky, particularly for use on cam 
eras where they have necessitated unpleasant camera 
designs. Hence, it is an object of this invention to pro 
vide a simple, inexpensive, and compact self-timer that 
can be used with cameras so as to give them a smart ex 
ternal appearance. 
Another object of the invention is to provide a self 

timer wherein the timing operation can be interrupted 
by merely moving the timer's winding lever; and, in so 
doing, placing the timer's starting member in an inter 
rupt position. In this regard, a related object is to pro 
vide an anchor or interrupting mechanism itself which 
is sufficiently simple and yet easily regulated by the 
above described motion of the starting member. 
Another object of the invention is to provide a self 

timer which not only has wide utility, but when used in 
a camera, will permit the photographer to use the cam 
era in conventional hand-held photographic operations 
after the timing function has been interrupted. 

SUMMARY OF THE INVENTION 
A spring motor is coupled to a drive shaft by a star 

wheel or ratchet so that the drive can be interrupted by 
selective insertion of an anchor or pawl controlled by 
an anchor arresting lever which is biased to place the 
anchor in its anchoring position. A charging lever is ro 
tatable about the shaft, but has a pin thereon for engag 
ing a plate on the shaft so that the motor is wound up 
by rotation of the charging lever in a charging or wind 
ing direction. 
A starting ring is also rotatable about the shaft and 

has a first pin thereon which, when rotated in a first di 
rection, moves the anchor arresting lever against its 
bias so that the anchor no longer prevents the motor 
from driving the shaft. The shaft and its plate then drive 
the charging lever's pin so that the charging lever is re 
stored to its initial position. Near the end of the charg 
ing lever's restoration, however, it engages a second pin 
on the starting ring so that the starting ring is also re 
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2 
turned to its initial position and its first pin no longer 
engages the anchor arresting lever. When the starting 
ring is thusly effectively driven by the shaft, however, 
a cam on the shaft continues to hold the anchor arrest 
ing lever in a position so that the anchor remains out 
of its anchoring position. In this manner, all of the tim 
er's elements are automatically restored to their initial 
positions and an output lever is actuated. 
Since the charging lever is separately rotatable, it can 

be restored to its initial position independently of the 
shaft. In so doing, however, the charging lever engages 
the starting ring's second pin so that the anchor arrest 
ing lever is rotated to place the anchor in its anchoring 
position and interrupt the timer's operation. The timing 
cycle can later be completed by merely rotating the 
starting ring to release the anchor; or the entire timing 
cycle can be started over by rotating the charging lever 
through its entire charging motion. 

Alternatively, the timing cycle can be interrupted 
without regard to the charging lever by merely rotating 
the coaxial starting ring to its original position so that 
the anchor restrains the star wheel without motion of 
the charging lever. 
The illustrated embodiment is used to release a cam 

era shutter which is operated by an actuating plate. In 
this regard, the plate itself is controlled by a pivotable 
actuating lever which is pivoted in a non-actuating di 
rection by a second cam surface on the shaft during the 
winding operation; and pivoted in an actuating direc 
tion by a third cam surface on the shaft as it completes 
its driving motion at the end of the timing cycle. 

BRIEF DESCRIPTION OF THE DRAWINGs 
The foregoing objects, features and advantages of the 

invention will be apparent from the following more par 
ticular description of a preferred embodiment thereof, 
as illustrated in the accompanying drawings, wherein 
the same reference numerals refer to the same parts 
throughout the various views. The drawings are not 
necessarily intended to be to scale, but rather are pres 
ented to illustrate the principles of the invention in a 
clear manner. 

FIG. 1 is a vertical sectional view of a self-timer ac 
cording to the invention; 

FIG. 2 is a vertical sectional view taken along the line 
2-2 of FIG. at a time when the self-timer has com 
pleted its operation; 
FIG. 3 is similar to the view of FIG. 2, except that the 

self-timer is illustrated at a time immediately after the 
beginning of its timing operation; 
FIG. 4 is a front view of the inner mechanism of the 

self-timer illustrated at a time corresponding to FIG. 2 
when the self-timer has completed its operation; and 

FIG. 5 is similar to FIG. 4, but at a time when the self 
timer is charged and about to begin its timing opera 
tion. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

In FIGS. 1 to 3, a camera body fitting ring 2 is se 
cured to a camera body 1 by means of a screw 3. A ring 
4 is fixedly mounted on the fitting ring 2 by a screw 3' 
and rotatably supports both a charging lever hub 8 and 
a starting ring 5. 
The ring 4 has a notched portion 4a for receiving a 

protrusion Sa on the starting ring 5. The protrusion 5a 
includes a releasing pin 6 which extends through an ar 
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cuate opening 2a in the fitting ring 2. As will be de 
scribed shortly, this pin 6 coacts with the self-timer's 
internal mechanism to initiate the timing function. The 
starting ring 5 also has a starting pin 7 mounted on an 
extension 5b thereof. 
The charging lever hub 8 is rotatably supported by 

ring 4 and has a projected ridge 8a of an Oldham's cou 
pling on the rear surface thereof for engaging it with 
the internal mechanism's main shaft section 15 in a 
manner to be described later. 
A charging lever 11 has a friction spring 10 mounted 

thereon by a stopper pin 13. These elements are rotat 
ably mounted on the hub 8 so that they rotate about the 
hub as a unit 
As shown in FIG. 2 the hub 8 has a flattened portion 

8b thereon for engagement with a stopper plate 9. In 
this manner, the stopper plate and the hub 8 operate 
together as a single unit. The stopper plate unit and the 
charging lever assembly, however, are held onto the 
self-timer by a suitable fastener such as set screw 12 in 
FIG, 1. 
The friction spring 10 acts to bias the charging lever 

11 leftwardly in FIG. 1; and, as noted, rotates with the 
charging lever about the hub 8. A recessed portion 11a 
in the charging lever 11 is adapted to receive the start 
ing pin 7 as illustrated in phantom in FIG. 2. In this re 
gard, it is again noted that stopper pin 13 is affixed to 
the charging lever 11. Hence, the subsequently de 
scribed rotation of the charging lever 11 is accompa 
nied by corresponding rotation of the stopper pin 13. 
Another stopper pin 14 is mounted on the ring 4 which 
is affixed to the camera body. Hence, stopper pin 14 
remains stationary throughout the timer's operation 
while pins 6 and 7 on the one hand and 13 on the other 
hand undergo their various motions to be described. 
A base plate 16 is affixed to the camera body's inner 

portion (not shown) by screws 34 (FIGS. 4 and 5); and, 
as is schematically illustrated in phantom in FIG. 1, a 
gear train and a driving spring mechanism are coupled 
to the rear end of the self-timer's main shaft 15 which 
extends through the base plate 16. 
The main shaft 15 has a camplate 17 secured thereto 

by a nut 18. In this regard, the front end of the main 
shaft 15 has a projection 15a which is received in an 
Oldham's coupling member 20 which is engaged at its 
opposite side by the hub's projection 8a. Hence, the 
shaft 15, the cam plate 17, the hub 8b, and the stopper 
plate 9 are sufficiently interconnected that all undergo 
corresponding rotary motion. A shutter or actuator 
plate 19 which is secured about the shaft 15, however, 
is adapted to be independently rotated about the shaft 
15 as will soon be appreciated. 
As shown in FIGS. 4 and 5, a pin 21 is mounted on 

an arm 19a of the shutter actuating plate 19; and a U 
shaped actuating lever 22 is pivotally mounted on the 
base plate 16 by a screw 23 so that a lower or innermost 
arm thereof is adapted to coact with the cam plate 17 
and an upper (or forwardmost) arm 22a thereof is 
adapted to coact with the pin 21. In this regard a spring 
24 is mounted around the screw 23. One end of the 
spring 24 is engaged with the pin 21; and the other end 
engages a spring stopper pin 25 which is affixed to the 
base plate 16. Hence, the spring 24 biases the actuating 
plate 19 in a counterclockwise direction to abut against 
a stopper pin 26 which is also affixed to the base plate 
16. 
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4 
Another spring 27 is also mounted about the screw 

23. One end of the spring 27 engages the spring stopper 
pin 25 and the other end engages the actuating lever 22 
to bias the lever in the counterclockwise direction. In 
this regard, however, rotation of the actuating lever 22 
is restrained in FIGS. 4 and 5 by engagement of the 
upper arm 22a with the shutter actuating plate's pin 21. 

An anchor arresting lever 28 is pivoted on an axle 29 
which is affixed to the base plate 16. A spring 30 dis 
posed around the axle 29 is engaged at one end with the 
spring stopper pin 25; and at the other end with the an 
chor arresting lever 28 so that the anchor arresting 
lever 28 is biased in the counterclockwise direction. In 
FIG. 4, however, the arresting lever 28 is arrested in the 
illustrated position, because cam plate surface 17a is in 
contact with the anchor arresting lever 28 at 28a. 
FIGS. 4 and 5 also illustrate an anchor 31, a star 

wheel 32, and an anchor weight 33. These elements 
prevent the spring mechanism from driving the shaft 
15 in the clockwise direction whenever the anchor 3 
restricts rotation of the star wheel 32; but permit the 
shaft. 15 to be rotated in its winding direction. Such 
operations are common, however, and will not be de 
scribed in detail herein. 

OPERATION 
The driving spring mechanism illustrated in phantom 

in FIG. 1 is wound up by motion of the charging lever 
11 in the counterclockwise direction in FIG. 2, That is, 
such motion of lever 11 rotates the stopper pin 13 and 
the stopper plate 9 in the counterclockwise direction 
which, in turn, rotates the charging lever hub 8; cou 
pling member 20; and the main shaft 15, so that the 
driving mechanism is wound up. During this rotation of 
the charging lever the recessed portion 11a is shifted 
from the position shown in FIG. 2 into the phantom po 
sition of FIG. 3. The starting pin 7, however, remains 
behind; the starting ring 5 is maintained in its FIG. 2 
position; and the releasing pin 6 is maintained in a posi 
tion away from the arresting lever 28 as shown in FIG. 
4. 

As also shown in FIG. 4 the cam plate 17 is also ro 
tated in the counterclockwise direction during the 
winding-up or "charging' operation. Consequently, the 
cam surface 17a and the arm 28a are disengaged from 
each other so that the anchor arresting lever is rotated 
in the counterclockwise direction by the arresting lever 
spring 30; and the arm 28b presses on the anchor 
weight 33 to force it into counterclockwise rotation 
and arrest the star wheel by means of the anchor 31. 
This state is maintained until completion of the charg 
ing operation when the stopper plate 9, which is forced 
to rotate in the counterclockwise direction as viewed in 
FIG.3, engages with the stopper pin 14 so that charging 
lever 11 cannot be wound up anymore. 
The winding operation also affects such shutter re 

leasing members as the actuating lever 22 and the shut 
ter actuating plate 19. That is, when the cam plate 17 
is initially rotated in the counterclockwise direction the 
cam surface 17b is brought in contact with the lower 
surface 22b of the actuating lever 22 which is then ro 
tated in the clockwise direction against the force of the 
actuating lever restoring spring 27. Continued rotation 
of the cam plate 17 toward its FIG. S position causes 
the cam surface 17b to disengage from the surface 22b 
so that the actuating lever is returned in the counter 
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clockwise direction by spring 27 until the pin 21 on the 
shutter actuating plate is brought into contact with the 
actuating lever's upper arm 22a. It will be obvious that, 
during the above-mentioned charging operation, the 
shutter actuating plate 19 does not make any move 
ment at all. 
Having described the winding operation, the starting 

operation will now be described with reference to 
FIGS. 3 and 5. In this regard, with the cam plate 17 in 
its FIG. 5 position, the starting ring 5 is manually ro 
tated in the counterclockwise direction to the FIG. 3 
position. This forces the releasing pin 6 to also rotate 
in the counterclockwise direction until it reaches the 
position 6' as shown in FIGS. 3 and 5. During this start 
ing motion, pin 6 contacts and rotates a tapered portion 
28c of the anchor arresting lever 28 in the clockwise 
direction as illustrated in phantom in FIG. 5. This re 
leases the star wheel anchor 31 so that the star wheel 
can move; and the self-timer starts the timing operation 
by slow clockwise rotation of the charging lever 11, 
transmitted through the shaft 15, stopper plate 9, and 
pin 13 as noted above. As the charging lever 11 is re 
stored to its FIG. 2 position, it again engages the start 
ing pin 7 in the recessed portion 11a, and the starting 
ring 5 is rotated, along with the lever 11, to its original 
position when the self-timer ceases its timing operation. 
In the above regard, when the pin 7 is engaged and 

rotated by the lever 11, the releasing pin 6 is also ro 
tated in the clockwise direction and is disengaged from 
the anchor arresting lever 28 simultaneously with the 
restoring operation of the starting ring 5 to its FIG. 2 
position. At this time, the cam surface 17a is brought 
into contact with the arm 28a as shown in FIG. 4. Ac 
cordingly, the anchor arresting lever 28 remains disen 
gaged from the anchor. weight 33 and the self-timer 
keeps operating until the charging lever 11 is restored. 

Having described the self-timer's basic charging and 
timing operations, the self-timer's operation will now 
be described when it is desired to interrupt the timing 
operation after it has been initiated. In this connection, 
it is merely necessary to manually rotate the starting 
pin. 7 in a clockwise direction from its FIG.3 position 
to its FIG, 2 position. This causes the releasingpin 6 to 
also move out of its 6' position (FIGS. 3 and 5) and into 
its FIG. 2 position. The shaft 15 and cam plate 17, do 
not follow the starting ring's motion, however, so that 
the anchor arresting lever 28 is permitted to rotate in 
a clockwise direction to engage the weight 33 and ar 
rest both the anchor 31 and the star wheel32 and inter 
rupt the self-timer. . 

It should be noted that the main shaft 15, the can 
plate 17, the hub 8, and the stopper plate 9 are rotated 
in the counterclockwise direction by the charging lever 
11 and its pin 13. When undergoing clockwise motion 
during the timing operation, however, the stopper plate 
9 is driven, through its connected elements, by the 
spring motor. Hence, during the charging operation the 
stopper plate 9 is driven by the pin 13; and during the 
timing operation the pin 13 is driven by the stopper 
plate 9. Consequently, the above described interrupt 
ing operation can also be accomplished by rotating the 
charging lever in its clockwise direction until it en 
gages the starting pin 7 and moves it to the FIG. 2 posi 
tion so that the timer is interrupted in the same manner 
described above. When the charging lever is permitted 
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to be rotated through its entire clockwise motion by the 
stopper plate 9, on the other hand, the cam plate 17 
moves through the same angle so that cam surface 17a 
prevents the anchor arresting lever from rotating in its 
counterclockwise arresting direction as the release pin 
6 is moved out ot its 6' position into its FIG. 2 position. 
Hence, although the self-timer can be selectively inter 
rupted by rotation of the starting ring 5, it is not inad 
vertantly interrupted when it is returned to its starting 
position during the normal timing operation as de 
scribed above. 
The shutter releasing operation itself involves shutter 

releasing members such as cam plate 17, actuating 
lever 22, and shutter actuating plate 19 as will now be 
described. 
After the self-timer is charged, it starts operation by 

the slow clockwise rotation of the shaft 15 and charging 
lever 11 as noted above. As this rotation progresses, the 
cam surface 17c contacts the lower surface 22c on the 
actuating lever 22 so that the actuating lever 22 is ro 
tated in the counterclockwise direction. This causes 
arm 22a to push pin 21; and rotate the shutter actuating 
plate 19 in the clockwise direction which, in turn, 
presses a shutter releasing member 35 downwardly for 
effecting a shutter releasing operation. Further clock 
wise rotation causes disengagement of the cam surface 
17c from the surface 22c so that both the shutter actu 
ating plate 19 and the actuating lever 22 are returned 
to their original state as shown in FIG. 2. 
While the invention has been particularly shown and 

described with reference to a preferred embodiment 
thereof, it will be understood by those skilled in the art 
that various changes in form and detail may be made 
therein without departing from the spirit and scope of 
the invention. For example, the independently movable 
starting ring can have a lever attached thereto so that 
it might be more easily independently rotated. In fact, 
such a manually operable member need not even be co 
axially mounted. Similarly, where it is desired that the 
starting ring be rotated by the charging lever, it might 
be more convenient to use a different form of coaction 
between the charging lever and the starting ring rather 
than the illustrated notch 11a. It might even be an in 
ternal mechanism located near the charging lever's 
axis. Also, it will be appreciated by those skilled in the 
art that, although the application describes a specified 
arrangement of lever and cam surfaces, they can be ar 
ranged in different configurations and still transmit 
similar movements at the desired times. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as foll 
lows: 

1. A self-timer comprising: 
a center shaft; 
driving means coupled to said shaft for driving said 
shaft in a driving direction; 

a charging lever rotatably mounted on said shaft and 
having means affixed thereto for rotating said shaft 
from an initial position in a winding direction oppo 
site to said driving direction; 

anchor means having an anchoring position for pre 
venting rotation of said shaft in said driving direc 
tion and a non-anchoring position for permitting 
rotation of said shaft in said driving direction; 

anchor arresting means for placing said anchoring 
means in said anchoring position; and 
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a starter ring rotatable about said shaft and having 
starting means thereon for selectively engaging said 
anchor arresting means, said anchor arresting 
means being operative in response to such engage 
ment for removing said anchor means from said an 
choring position to thereby permit said driving 
means to drive said shaft. 

2. The apparatus of claim 1 including a cam plate 
mounted on said shaft for rotation therewith, said cam 
plate having a first surface thereon for engaging said 
anchor arresting means to place said anchor arresting 
means in said non-anchoring position when said shaft 
is in said initial position. 

3. The apparatus of claim 2 including: 
an actuating plate rotatable with respect to said shaft 
so that rotation of said actuating plate in an actuat 
ing direction represents an output motion of the 
self-timer; 

means for biasing said actuating plate for rotation in 
a non-actuating direction; 

a projection on said actuating plate; 
a pivotable actuating lever having a surface thereon 
for engaging said projection on said actuating 
plate; and 

means associated with said actuating lever for biasing 
said actuating lever in a direction tending to rotate 
said actuating plate in said actuating direction 
when said actuating lever surface engages said first projection, 

4. The apparatus of claim 3 wherein said cam plate 
has a second surface thereon for moving said actuating 
lever in a direction opposite to the bias force thereon 
during rotation of said shaft in said driving direction. 

5. The apparatus of claim 4 including a third surface 
on said cam plate for engaging a second surface on said 
actuating lever during rotation of said shaft in said driv 
ing direction so that said first surface on said actuating 
lever causes said projection on said actuating plate to 
overcome said actuating plate bias and rotate in an ac 
tuating direction. 

6. The apparatus of claim 1 including means on said 
starter ring adapted to be engaged by said charging 
lever when said charging lever is moved in said driving 
direction so that said starting means is moved out of en 
gagement with said anchor arresting means when said 
charging lever is restored to its original position. 

7. The apparatus of claim 6 including means on said 
shaft for engaging said charging lever when said shaft 
is rotated in said driving direction so that said charging 
lever is effectively driven by said shaft and restored to 
its original position when said shaft is returned to its ini 
tial position. 

8. The apparatus in claim 1 including: 
means for biasing said anchor arresting means in a 
direction tending to place said anchor in said an 
choring position; and 

wherein said starting ring is operative, when rotated 
in said driving direction, to move out of engage 
ment with said anchor arresting means so that said 
anchor arresting means urges said anchor means 
toward said anchoring position. 

9. The apparatus of claim 8 including means on said 
starter ring adapted to be engaged by said charging 
lever when said charging lever is moved in said driving 
direction so that said starting means is moved out of en 
gagement with said anchor arresting means when said 
charging lever is restored to its original position. 
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10. The apparatus of claim 9 including means on said 

shaft for engaging said charging lever when said shaft 
is rotated in said driving direction so that said charging 
lever is effectively driven by said shaft and restored to 
its original position when said shaft is returned to its ini 
tial position. 

11. The apparatus of claim 8 including a cam plate 
mounted on said shaft for rotation therewith, said cam 
plate having a first surface thereon for engaging said 
anchor arresting means to place said anchor arresting 
means in said non-anchoring position when said shaft 
is in said initial position. 

12. The apparatus of claim 11 including means on 
said starter ring adapted to be engaged by said charging 
lever when said charging lever is moved in said driving 
direction so that said starting means is moved out of en 
gagement with said anchor arresting means when said 
charging lever is restored to its original position. 

13. The apparatus of claim 12 including means on 
said shaft for engaging said charging lever when said 
shaft is rotated in said driving direction so that said 
charging lever is effectively driven by said shaft and re 
stored to its original position when said shaft is re 
turned to its initial position. 

14. The apparatus of claim 11 including: 
an actuating plate rotatable with respect to said shaft 
so that rotation of said actuating plate in an actuat 
ing direction represents an output motion of the 
self-timer; 

means for biasing said actuating plate for rotation in 
a non-actuating direction; 

a projection on said actuating plate; , 
a pivotable actuating lever having a surface thereon 
for engaging said projection on said actuating 
plate; and 

means associated with said actuating lever for biasing. 
said actuating lever in a direction tending to rotate 
said actuating plate in said actuating direction 
when said actuating lever surface engages said first 
projection. 

15. The apparatus of claim 14 wherein said cam plate 
has a second surface thereon for moving said actuating 
lever in a direction opposite to the bias force thereon 
during rotation of said shaft in said driving direction. 

16. The apparatus of claim 15 including a third sur 
face on said camplate for engaging a second surface on 
said actuating lever during rotation of said shaft in said 
driving direction so that said first surface on said actu 
ating lever causes said projection on said actuating 
plate to overcome said actuating plate bias and rotate 
in an actuating direction. 

17. A self-timer comprising: 
a central shaft; 
driving means coupled to said shaft for driving said 

shaft in a driving direction; 
a charging lever rotatably mounted on said shaft and 
having means affixed thereto for rotating said shaft 
from an initial position in a winding direction oppo 
site to said driving direction; 

anchor means having an anchoring position for pre 
venting rotation of said ahaft in said driving direc 
tion and a non-anchoring position for permitting 
rotation of said shaft in said driving direction; 

anchor arresting means for placing said anchoring 
means in said anchoring position; 



9 
means for biasing said anchor arresting means in a 
direction tending to place said anchor in said an 
choring position; 

a starter ring rotatable about said shaft and having 
starting means thereon for selectively engaging said 
anchor arresting means, said anchor arresting 
means being operative in response to such engage 
ment for removing said anchor means from said an 
choring position, said starter ring being adapted to 
be engaged by said charging lever when said charg 
ing lever is moved in said driving direction so that 
said starting means is moved out of engagement 
with said anchor arresting means when said charg 
ing lever is restored to its original position; 

a cam plate mounted on said shaft for rotation there 
with, said cam plate having first, second, and third 
surfaces thereon; said first surface being operative 
to engage said anchor arresting means to place said 
anchor arresting means in said non-anchoring posi 
tion when said shaft is in said initial position; 

an actuating plate rotatable with respect to said shaft 
so that rotation of said actuating plate in a actuat 
ing direction represents an output motion of the 
self-timer; 

means for biasing said actuating plate for rotation in 
a non-actuating direction; w 

a projection on said actuating plate; 
a pivotable actuating lever having a first surface 
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thereon for engaging said projection on said actuat 
ing plate; 

means associated with said actuating lever for biasing 
said actuating lever in a direction tending to rotate 
said actuating plate in said actuating direction 
when said first actuating lever surface engages said 
projection on said actuating plate, said second sur 
face on said cam being operable to move said actu 
ating lever in a direction opposite to the bias force 
thereon when said shaft is rotated in said driving 
direction, and said third surface on said cam being 
operable to engage a second surface on said actuat 
ing lever during rotation of said shaft in said driving 
direction so that the first surface on said actuating 
lever causes said projection on said actuating plate 
to rotate and overcome said actuating plate bias to 
rotate said actuating plate in an actuating direc 
tion; 

means on said shaft for engaging said charging lever 
when said shaft is rotated in said driving direction 
so that said charging lever is effectively driven by 
said shaft and restored to its original position when 
said shaft is returned to its initial position; and 

means to limit rotation of said charging lever and 
thereby said shaft when said charging lever is ro 
tated in said winding direction. 

+ k k k ... k. 
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