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(57) ABSTRACT 

In a driving force storing device for a switch operating 
mechanism, a joint device has a ?rst joint portion including 
a ?rst opposing surface, a second joint portion including a 
second opposing surface, and a coupling portion. A ?rst 
torsion bar is connected betWeen the ?rst joint portion and 
a driving shaft portion. A second torsion bar is connected 
betWeen the second joint portion and a ?xed member. A 
torque is applied to the joint device by the ?rst and second 
torsion bars in a direction Where the ?rst and second 
opposing surfaces are separated from each other and the ?rst 
and second joint portions are pushed toWard the coupling 
portion. 
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DRIVING FORCE STORING DEVICE FOR A 
SWITCH OPERATING MECHANISM 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based on Application No. 2001 
24010, ?led in Japan on Jan. 31, 2001, the contents of Which 
are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a driving force 
storing device for a sWitch operating mechanism, Which is 
employed in the sWitch operating mechanism for opening 
and closing, for example, a poWer sWitch installed at a 
substation or a sWitching station, and stores a driving force 
from torsion bar elasticity for opening/closing operations. 

[0004] 2. Description of the Related Art 

[0005] FIG. 11 is a perspective vieW shoWing a conven 
tional driving force storing device for a sWitch operating 
mechanism, and FIG. 12 is a perspective vieW shoWing the 
joint device in FIG. 11. 

[0006] In the ?gures, a driving force storing device Which 
stores a rotational driving force for driving a sWitch is 
provided With a ?rst torsion bar 1, a second torsion bar 2, and 
a joint device 40 joining the ?rst torsion bar 1 and the second 
torsion bar 2. 

[0007] The joint device 40 has a ?rst joint portion 3 to 
Which one end of the ?rst torsion bar 1 is ?xed, and a second 
joint portion 4 to Which one end of the second torsion bar 2 
is ?xed. 

[0008] The other end of the second torsion bar 2 is ?xed 
to a ?xed member 9 ?xed to a ?xed part (not shoWn), that 
is, for example, a housing or the like, of this sWitch operating 
mechanism. The ?rst joint portion 3 and the second joint 
portion 4 are rotatably coupled to one another by a pin 5. The 
pin 5 is inserted into a hole 40a penetrating a concave 
convex portion 3a of the ?rst joint portion 3 and a concave 
convex portion 4a of the second joint portion 4. A spacer 
body 6 is inserted betWeen the ?rst joint portion 3 and the 
second joint portion 4 Further, the ?rst and second joint 
portions 3 and 4 are tightened by a bolt 7 and a nut 8. Initial 
torque of the driving force storing device is adjusted by 
changing the distance betWeen the ?rst torsion bar 1 and the 
second torsion bar 2 by changing the thickness of the spacer 
body 6. Furthermore, the thickness of the spacer body 6 is 
adjusted by changing the number or the thickness of spacers 
constituting the spacer body 6. 

[0009] The other end of the ?rst torsion bar 1 is ?xed to a 
driving shaft portion 10. The driving shaft portion 10 is 
supported by bearings 11 and 12 ?xed to the housing of the 
sWitch operating mechanism. A ?rst lever 13 is ?xed to the 
driving shaft portion 10, and the ?rst lever 13 is mechani 
cally connected to a second lever 17 through a link bar 14 
to interlock With the second lever 17. 

[0010] The second lever 17 is ?xed to a rotation shaft 18 
of a larger gear 22. The rotation shaft 18 is supported by 
bearings 19 and 20 ?xed to the housing of the sWitch 
operating mechanism. A one Way clutch (backstop clutch) 
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21 is provided betWeen the rotation shaft 18 and the larger 
gear 22. When the larger gear 22 is rotated in the direction 
of arroW I, the rotation shaft 18 is rotated in the same 
direction. HoWever, When the larger gear 22 is rotated in the 
reverse direction of arroW I, the rotation is not transmitted to 
the larger gear 22. 

[0011] The larger gear 22 is meshed With a smaller gear 
23. The smaller gear 23 is rotated by a motor 24. 

[0012] Next, the operation Will be described. When the 
motor 24 is driven and the smaller gear 23 is rotated in the 
direction of arroW G at the given number of revolutions, the 
larger gear 22 is rotated only to a given angle in the direction 
of arroW I. The rotational motion in the direction of arroW I 
of the larger gear 22 is transmitted to the second lever 17 
through the one Way clutch 21 and the rotation shaft 18, 
thereby moving the link bar 14 in the direction of arroW H. 

[0013] When the link bar 14 is moved in the direction of 
arroW H, the ?rst lever 13 is pivoted in the direction of arroW 
K and ?rst torsion bar 1 is tWisted in the given angle about 
its center axis. When the ?rst torsion bar 1 as a rod-like 
elastic body is tWisted and the second torsion bar 2 as a 
rod-like elastic body connected to the ?rst torsion bar 1 
through the joint device 40 is tWisted, resilient forces are 
stored in the ?rst and second torsion bars 1 and 2. 

[0014] Thus, When the ?rst lever 13 is pivoted to the given 
angle and the driving force storing device becomes a fully 
stored state Where the driving force storing device keeps the 
given resilient forces, the driving poWer supply of the motor 
24 is cut by a limit sWitch (not shoWn) and the motor 24 is 
stopped. At this time, the ?rst lever 13 is held at the position 
of the aforementioned fully stored state by a latch mecha 
nism (not shoWn) provided in the sWitch operating mecha 
nism. Accordingly, the resilient forces of the ?rst and second 
torsion bars 1 and 2 are maintained stored as they are. 

[0015] The resilient forces stored in the driving force 
storing device are released instantly by unlatching the above 
latch mechanism. After releasing the resilient forces, the ?rst 
and second torsion bars 1 and 2 return to a state Where only 
the initial torque is stored. When the resilient forces of the 
driving force storing device are released, the driving shaft 
portion 10 connected to the ?rst torsion bar 1 is rotated, and 
an opening/closing operating portion of the sWitch, Which is 
connected to the driving shaft portion 10 is driven to be 
opened or closed. 

[0016] In such a conventional driving force storing device 
for the sWitch operating mechanism as described above, 
since the direction of the torque applied to the joint device 
40 by the ?rst and second torsion bars 1 and 2 is the direction 
for clamping the spacer body 6, an excessive bending force 
is applied to the pin 5 located on the opposite side. For 
reducing the bending load applied to the pin 5, the ?rst and 
second joint portions 3 and 4 are provided With the concave 
convex portions 3a and 4a, respectively. Accordingly, com 
plicated machining is required at the time of fabricating the 
?rst and second joint portions 3 and 4, increasing the 
production cost, so the Whole apparatus becomes costly. 

SUMMARY OF THE INVENTION 

[0017] In order to solve the above-noted defects, an object 
of the present invention is to provide a driving force storing 
device for a sWitch operating mechanism Which can reduce 
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production costs by simplifying the construction of parts, to 
reduce the price of the Whole apparatus. 

[0018] To this end, according to one aspect of the present 
invention, there is provided a driving force storing device for 
a sWitch operating mechanism, comprising: a joint device 
having a ?rst joint portion on Which a ?rst opposing surface 
is formed, a second joint portion on Which a second oppos 
ing surface opposing the ?rst opposing surface is formed, 
and a coupling portion coupling the ?rst joint portion With 
the second joint portion so that a distance betWeen the ?rst 
and second opposing surfaces is changeable; a driving shaft 
portion mechanically connected to an operating portion of 
the sWitch operating mechanism, the driving shaft portion 
being rotatable betWeen a stored position and a released 
position; a ?rst torsion bar connected betWeen the ?rst joint 
portion and the driving shaft portion, for storing a driving 
force by increasing the degree of tWisting by rotating the 
driving shaft portion from the released position to the stored 
position, and for rotating the driving shaft portion from the 
stored position to the released position at the time of 
releasing; a ?Xed member ?Xed to a ?Xed part of the sWitch 
operating mechanism; a second torsion bar connected 
betWeen the second joint portion and the ?Xed member; and 
an initial torque adjusting mechanism for adjusting an initial 
torque applied to the driving shaft portion positioned at the 
released position by adjusting a distance betWeen the ?rst 
and second opposing surfaces; Wherein a torque is applied to 
the joint device by the ?rst and second torsion bars in a 
direction Where the ?rst and second opposing surfaces are 
separated from each other and the ?rst and second joint 
portions are pushed toWard the coupling portion. 

[0019] According to another aspect of the present inven 
tion, there is provided a driving force storing device for a 
sWitch operating mechanism, comprising: a joint member; a 
driving shaft portion mechanically connected to an operating 
portion of the sWitch operating mechanism, the driving shaft 
portion being rotatable betWeen a stored position and a 
released position; a ?rst torsion bar connected betWeen the 
joint member and the driving shaft portion, for storing a 
driving force by increasing the degree of tWisting by rotating 
the driving shaft portion from the released position to the 
stored position, and for rotating the driving shaft portion 
from the stored position to the released position at the time 
of releasing; a ?Xed member ?Xed to a ?Xed part of the 
sWitch operating mechanism; and a second torsion bar 
connected betWeen the joint member and the ?Xed member; 
Wherein a ?Xing angle of the ?Xed member against the ?Xed 
part of the sWitch operating mechanism is adjustable about 
the second torsion bar, and an initial torque applied to the 
driving shaft portion positioned at the released position is 
adjusted by adjusting the ?xing angle of the ?Xed member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a perspective vieW shoWing a driving 
force storing device for a sWitch operating mechanism 
according to a ?rst embodiment of the present invention; 

[0021] FIG. 2 is a perspective vieW shoWing the joint 
device in FIG. 1; 

[0022] FIG. 3 is a structural vieW shoWing an eXample of 
the sWitch operating mechanism; 

[0023] FIG. 4 is a structural vieW shoWing an opened state 
of the sWitch operating mechanism in FIG. 3; 
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[0024] FIG. 5 is a structural vieW shoWing a state during 
closing operation of the sWitch operating mechanism in 
FIG. 3; 

[0025] FIG. 6 is a structural vieW shoWing an initial 
closing state of the sWitch operating mechanism in FIG. 3; 

[0026] FIG. 7 is a perspective vieW shoWing a joint device 
of a driving force storing device for a sWitch operating 
mechanism according to a second embodiment of the 
present invention; 

[0027] FIG. 8 is a perspective vieW shoWing a driving 
force storing device for a sWitch operating mechanism 
according to a third embodiment of the present invention; 

[0028] FIG. 9 is a front vieW shoWing the essential portion 
of FIG. 8; 

[0029] FIG. 10 is a front vieW shoWing an essential part 
of a driving force storing device for a sWitch operating 
mechanism according to a forth embodiment of the present 
invention; 

[0030] FIG. 11 is a perspective vieW shoWing an eXample 
of a conventional driving force storing device for a sWitch 
operating mechanism; and 

[0031] FIG. 12 is a perspective vieW shoWing the joint 
device in FIG. 11. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] A preferred embodiment of the present invention 
Will noW be described With reference to the accompanying 
draWings. 

[0033] First Embodiment 

[0034] FIG. 1 is a perspective vieW shoWing a driving 
force storing device for a sWitch operating mechanism 
according to a ?rst embodiment of the present invention, and 
FIG. 2 is a perspective vieW shoWing the joint device in 
FIG. 1. 

[0035] In the ?gures, a joint device 30 has a ?rst joint 
portion 26 on Which a ?rst opposing surface 26a is formed, 
a second joint portion 27 on Which a second opposing 
surface 27a opposing the ?rst opposing surface 26a is 
formed, and a coupling portion 28 coupling the ?rst and 
second joint portions 26 and 27 so the distance betWeen the 
?rst and second opposing surfaces 26a and 27a can be 
adjusted. 

[0036] The ?rst and second joint portions 26 and 27 are 
constituted by separate parts, respectively. The coupling 
portion 28 has a pin 29 disposed betWeen the ?rst and second 
joint portions 26 and 27, and pin grooves 26b and 27b 
formed on the joint portions 26 and 27, respectively, in 
Which the pin 29 is inserted. The distance betWeen the ?rst 
and second opposing surfaces 26a and 27a is adjustable by 
pivoting the ?rst and second joint portions 26 and 27 about 
the pin 29. 

[0037] The driving shaft portion 10 is capable of rotating 
betWeen a stored position and a released position. A ?rst 
lever 13 Which is a part of an operating portion of the sWitch 
operating mechanism is ?Xed to the driving shaft portion 10. 
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Further, the driving shaft portion 10 is supported by bearings 
11 and 12 ?xed to a housing (not shoWn) of the sWitch 
operating mechanism. 

[0038] One end of a ?rst torsion bar 1 as a rod-like elastic 
body is ?xed to the ?rst joint portion 26. The other end of 
the ?rst torsion bar 1 is ?xed to the driving shaft portion 10. 
The ?rst torsion bar 1 and the driving shaft portion 10 are 
disposed coaxially. When the driving shaft portion 10 is 
rotated from the released position to the stored position, the 
degree of tWisting of the ?rst torsion bar 1 is increased to 
store the driving force, and the driving shaft portion 10 is 
rotated from the stored position to the released position at 
the time of releasing. 

[0039] A ?xed member (?xed plate) 9 is ?xed to a ?xed 
part (not shoWn), that is, for example, a housing or the like, 
of this sWitch operating mechanism. The ?rst torsion bar 1 
penetrates the ?xed member 9. One end of a second torsion 
bar 2 as a rod-like elastic body is ?xed to the second joint 
portion 27. The other end of the second torsion bar 2 is ?xed 
to the ?xed member 9. The ?rst and second torsion bars 1 
and 2 are juxtaposed With each other. A spacer body 6, the 
thickness of Which is adjustable, is disposed betWeen the 
?rst and second opposing surfaces 26a and 27a. The thick 
ness of the spacer body 6 is adjusted by changing the number 
or the thickness of spacers constituting the spacer body 6. 
The ?rst and second joint portions 26 and 27 are provided 
With a plurality set of fasteners 35 Which restrain the opening 
of the ?rst and second opposing surfaces 26a and 27a to hold 
the spacer body 6 betWeen the ?rst and second opposing 
surfaces 26a and 27a. Each fastener 35 is constituted by, for 
example, a bolt and a nut. 

[0040] Tapered Washers 8 corresponding to the inclination 
of the seat surface of the fastening portion of the fasteners 
35 against the ?rst joint portion 26 are inserted betWeen the 
?rst joint portion 26 and the fastening portion of the fasten 
ers 35 so as not to generate bending stress in the fasteners 35. 

[0041] An initial torque adjusting mechanism 71 has the 
spacer body 6, the fasteners 35 and the tapered Washers 8. 
An initial torque applied to the driving shaft portion 10 
positioned at the released position is adjusted and main 
tained by adjusting the distance betWeen the ?rst and second 
opposing surfaces 26a and 27a by changing the thickness of 
the spacer body 6. 

[0042] Further, torque applied in the direction Where the 
?rst and second opposing surfaces 26a and 27a are opened 
and the ?rst and second joint portions 26 and 27 are pushed 
to the coupling portion 28, i.e., pin 29, are constantly applied 
to the joint device 30 by the ?rst and second torsion bars 1 
and 2 as shoWn by the arroWs P and Q in FIG. 2. In other 
Words, a compressive load is applied to the pin 29, and a 
tensile load is applied to the fasteners 35. 

[0043] Next, the adjusting method for the initial torque 
Will be described. First, in a completely released state, i.e., 
an initial torque state Where the driving shaft portion 10 is 
rotated to the released position and the given rotational 
driving force is released, the fasteners 35 are loosened, and 
the distance betWeen the ?rst and second opposing surfaces 
26a and 27a is increased by the initial torque. From this 
state, the thickness of the spacer body 6 is increased to 
increase the initial torque, or the thickness of the spacer 
body 6 is decreased to decrease the initial torque. 
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[0044] When the thickness of the spacer body 6 is 
changed, the ?rst joint portion 26 and the seat surface of the 
fastening portion of the fasteners 35 become out of parallel 
With each other. Accordingly, if the fasteners 35 are fastened 
just as they are, a bending stress is generated in the fasteners 
35, thereby decreasing strength of the fasteners 35. To 
prevent this, tapered Washers 8 corresponding to the incli 
nation of the seat surface are inserted and fastened. Thus, 
desired initial torque can be obtained. 

[0045] In such a driving force storing device, since the 
direction of the torque applied to the joint device 30 by the 
?rst and second torsion bars 1 and 2 is the direction Where 
the ?rst and second opposing surfaces 26a and 27a are 
opened and the ?rst and second joint portions 26 and 27 are 
pushed to the coupling portion 28, the coupling portion 28 
is merely required to bear a compressive load, and the 
construction of the coupling portion 28 can be simpli?ed, 
thereby reducing production costs and the Whole price. 

[0046] Since the coupling portion 28 has the simple con 
struction Where the pin 29 as a fulcrum is clamped betWeen 
the ?rst and second joint portions 26 and 27, the construction 
of the parts can be further simpli?ed, thereby reducing the 
Whole price. 

[0047] Further, the initial torque adjusting mechanism 71 
having the spacer body 6 and the fasteners 35 is used, the 
initial torque can be adjusted easily by the simple construc 
tion. 

[0048] Next, opening/closing operations of the sWitch 
operating mechanism by the above-described driving force 
storing device Will be described. FIG. 3 is a structural vieW 
shoWing an example of the sWitch operating mechanism, 
and more particularly shoWing a closed circuit state of a 
sWitch 51. In FIG. 3, a movable contact of the sWitch 51 for 
opening and closing a circuit is mechanically connected to 
a driving lever 52. The driving lever 52 corresponds to the 
lever 13 of the driving force storing device in FIG. 1. 

[0049] Abreaking spring 1a is joined to the driving lever 
52 through the driving shaft portion 10. The breaking spring 
1a corresponds to the ?rst torsion bar 1 of the driving force 
storing device in FIG. 1. Abreaking spring 1a as a rod-like 
elastic body is disposed to extend in a direction perpendicu 
lar to the plane of FIG. 3. 

[0050] The driving lever 52 is urged to pivot in the 
direction of arroWAabout the driving shaft portion 10 by the 
rotational driving force stored in the breaking spring 1a. 
HoWever, as shoWn in FIG. 3, since a tripping latch 56 is 
engaged With a ?rst pin 57 provided at the driving lever 52, 
the driving lever 52 is maintained at a position shoWn in 
FIG. 3. Pivoting of the tripping latch 56 is locked by a 
tripping trigger 55 interlocking With a tripping electromag 
net 53. 

[0051] Further, an oil buffer 59 is joined With the driving 
lever 52, and buffers impact of the movable contacts of the 
sWitch 51 at the time of the opening/closing operation. 

[0052] Furthermore, as shoWn in FIG. 3, When the sWitch 
51 is in the closed circuit state, pivoting of a making trigger 
62 is locked by contacting the tripping latch 56. The making 
trigger 62 is pivoted by a making plunger 61 of a making 
electromagnet 70. Rotational motions of a larger gear 64 are 
locked by engaging the making trigger 62 With a making 
latch 63. 
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[0053] The making latch 63 is engaged With a second pin 
67 provided on the larger gear 64. The larger gear 64 is 
mechanically connected With a link bar 68 and a making 
lever 69. A making spring 1b is joined With the making lever 
69 through the driving shaft portion 10. The making spring 
1b corresponds to the ?rst torsion bar 1 of the driving force 
storing device in FIG. 1. 

[0054] In this sWitch operating mechanism, tWo sets of the 
driving force storing devices as shoWn in FIG. 1 are used for 
breaking and throWing, respectively. The making spring 1b 
as a rod-like elastic body is disposed to eXtend in a direction 
perpendicular to the plane of FIG. 3. 

[0055] The making lever 69 is urged to pivot in the 
direction of arroW B about the driving shaft portion 10 by the 
rotational driving force stored in the making spring 1b. 
Accordingly, in the closed circuit state shoWn in FIG. 3, the 
larger gear 64 is urged to rotate in the direction of arroW C. 

[0056] A cam 65 rotated With the larger gear 64 is pro 
vided on the larger gear 64. Further, a toothed portion of the 
larger gear 64 is provided With a toothless portion 64a. In the 
closed circuit state of the sWitch 51 shoWn in FIG. 3, the 
toothless portion 64a opposes the teeth of a smaller gear 66. 
Accordingly, in the closed circuit state of the sWitch 51 
shoWn in FIG. 3, the rotational motion of the smaller gear 
66 is not transmitted to the larger gear 64. 

[0057] Next, opening/closing driving operations Will be 
described. FIG. 4 is a structural vieW shoWing an opened 
state of the sWitch operating mechanism in FIG. 3, FIG. 5 
is a structural vieW shoWing a state during closing operations 
of the sWitch operating mechanism in FIG. 3, and FIG. 6 is 
a structural vieW shoWing an initial closing state of the 
sWitch operating mechanism in FIG. 3. 

[0058] In the closed circuit state of the sWitch 51 shoWn in 
FIG. 3, When the tripping electromagnet 53 is energiZed and 
a tripping plunger 54 is moved to the right in the ?gure, the 
tripping trigger 55 is pivoted about an aXis 55a in the 
clockWise direction in the ?gure. By pivoting of the tripping 
trigger 55, the tripping latch 56 is pivoted about an aXis 56a 
in the counterclockWise direction in the ?gure, and the 
engagement betWeen the ?rst pin 57 ?Xed to the driving 
lever 52 and the tripping latch 56 is released. As a result, the 
driving lever 52 urged by the breaking spring 1a is pivoted 
in the direction of arroW A in the ?gure, and the movable 
contact of the sWitch 51 is driven in the opening direction. 

[0059] FIG. 4 is the structural vieW shoWing the sWitch 
operating mechanism in FIG. 3 in the opened state of the 
sWitch 51. As shoWn in FIG. 4, in the opened state of the 
sWitch 51, the tripping latch 56 does not contact the making 
trigger 62, the making trigger 62 is capable of pivoting in the 
clockWise direction in the ?gure. Also, in the opened state 
shoWn in FIG. 4, the rotational driving force stored by the 
breaking spring 1a has been released, and only the initial 
torque is applied to the driving lever 52. 

[0060] When the making electromagnet 70 is eXcited and 
the making plunger 61 is moved to the right in the ?gure 
from the state in FIG. 4, the making trigger 62 is pivoted 
about an aXis 62a in the clockWise direction in the ?gure. 
Accordingly, the making latch 63 is pivoted about an aXis 
63a in the counterclockWise direction in the ?gure, to 
thereby release the engagement betWeen the making latch 63 
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and the second pin 67. Then, the larger gear 64 is rotated in 
the direction of arroW C in FIG. 4. 

[0061] FIG. 5 is the structural vieW shoWing the state 
during closing operation of the sWitch operating mechanism 
in FIG. 3, more particularly shoWing the state Where the 
larger gear 64 is rotated in the direction of arroW C from the 
state in FIG. 4. By the rotation of the larger gear 64 in the 
direction of arroW C, the cam 65 contacts a roller folloWer 
58 rotatably provided at the driving lever 52, and the driving 
lever 52 is pushed to pivot in the direction of arroW D. 
Accordingly, the movable contact of the sWitch 51 mechani 
cally connected to the driving lever 52 is closed, and the 
sWitch 51 becomes the closed circuit state. 

[0062] FIG. 6 is a structural vieW shoWing an initial 
closing state of the sWitch operating mechanism in FIG. 3, 
more particularly shoWing the state right after the driving 
lever 52 is pivoted in the direction of arroW D and the 
movable contact is closed. 

[0063] When the state of the sWitch is changed from the 
opened circuit state shoWn in FIG. 4 to the initial closing 
state shoWn in FIG. 6, since the driving lever 52 is pivoted 
in the direction of arroW D, the resilient force as the 
rotational driving force is stored in the breaking spring 1a 
connected to the driving lever 52 by the torsional force of the 
driving lever 52. Accordingly, in the closed circuit state 
shoWn in FIG. 6, the breaking spring 1a is in the state Where 
the rotational driving force is stored. 

[0064] At this time, the rotational driving force of the 
making spring 1b connected to the larger gear 64 is released 
With the set initial torque remaining. Further, in the ?rst 
embodiment, the rotational driving force released by the 
making spring 1b is set to be greater than the rotational 
driving force of the breaking spring 1a so that the rotational 
driving force is stored in the breaking spring 1a by the 
releasing operation of the making spring 1b. 

[0065] In the initial closing state of the sWitch 51 shoWn 
in FIG. 6, When the smaller gear 66 is rotated by the driving 
force of a device, for eXample, a motor (not shoWn), 
provided outside of the sWitch operating mechanism, the 
larger gear 64 is rotated in the direction of arroW C, and the 
making lever 69 is pivoted in the direction of arroW E. When 
making lever 69 is pivoted in the direction of arroW E, the 
resilient force as the rotational driving force is stored in the 
making spring 1b, the sWitch 51 becomes the complete 
closed circuit state shoWn in FIG. 3. 

[0066] Since the line of action of the link bar 68 across the 
rotational center of the larger gear 64 during shifting from 
the initial closing state shoWn in FIG. 6 to the complete 
closed state shoWn in FIG. 3, the larger gear 64 is in the state 
Where it is rotated in the direction of arroW C by pivoting the 
making lever 69 shoWn in FIG. 3 in the direction of arroW 
B. 

[0067] Further, as shoWn in FIG. 3, in the complete closed 
circuit state of the sWitch 51, the toothless portion 64a of the 
larger gear 64 is adapted to oppose the smaller gear 66 When 
the making spring 1b stores the force and the second pin 67 
is engaged With the making latch 63. Therefore, in the 
complete closed circuit state shoWn in FIG. 3, even if the 
smaller gear 66 is rotated by the motor or the like, the larger 
gear 64 is not rotated to maintain the complete closed circuit 
state shoWn in FIG. 3. 
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[0068] Second Embodiment 

[0069] Next, FIG. 7 is a perspective vieW showing a joint 
device of a driving force storing device for a sWitch oper 
ating mechanism according to a second embodiment of the 
present invention. In the ?gure, a joint device 31 has a ?rst 
joint portion 26, a second joint portion 27, and an elastic 
deformation portion 33 as a coupling portion coupling the 
?rst joint portion 26 With the second joint portion 27. The 
distance betWeen the ?rst and second opposing surfaces 26a 
and 27a is capable of being changed by elastically deform 
ing the elastic deformation portion 33. The other construc 
tions are the same as in the ?rst embodiment. 

[0070] The construction of the coupling portion can be 
simpli?ed by the driving force storing device having such a 
joint device 31, thereby reducing the production cost and the 
Whole price. Also, since the ?rst and second joint portions 26 
and 27 are incorporated With each other by the elastic 
deformation portion 33, the number of parts can be reduced 
and assembly can be facilitated. 

[0071] Third Embodiment 

[0072] Next, FIG. 8 is a perspective vieW shoWing a 
driving force storing device for a sWitch operating mecha 
nism according to a third embodiment of the present inven 
tion, and FIG. 9 is a front vieW shoWing the essential part 
in FIG. 8. In the ?gures, one end of the ?rst torsion bar 1 and 
one end of the second torsion bar 2 are ?xed to a joint 
member 32, respectively. The other end of the second torsion 
bar 2 is ?xed to a ?xed member 34. 

[0073] The ?xed member 34 is ?xed to a ?xed part (not 
shoWn), that is a housing or the like, of the sWitch operating 
mechanism. The ?xing angle of the ?xed member 34 against 
the ?xed part of the sWitch operating mechanism is adjust 
able about the second torsion bar 2. The initial torque is 
adjusted by adjusting the ?xing angle of the ?xed member 
34. 

[0074] Apair of bolt attaching portions 43 are ?xed to the 
?xed part of the sWitch operating mechanism. An adjustment 
bolt 38 is screWed into each of the bolt attaching portions 43. 
A tip portion of each of the adjustment bolts 38 contacts the 
?xed member 34. Nuts 41 are screWed to the adjustment 
bolts 38 to prevent loosening. The ?xed member 34 is 
provided With a plurality of ?xing bolts 42 (omitted in FIG. 
8) for ?xing the ?xed member 34 to the ?xed part of the 
sWitch operating mechanism after adjusting the ?xing angle. 
The other constructions are the same as in the ?rst embodi 
ment. 

[0075] Next, the adjusting method for the initial torque 
Will be described. First, in a completely released state, that 
is an initial torque state Where the driving shaft portion 10 
is rotated to the released position and the given rotational 
driving force is released, all ?xing bolts 42 are loosened and 
?xation of the ?xed member 34 is released. The direction of 
the torque applied by the ?rst and second torsion bars 1 and 
2 to the ?xed member 34 is the direction of arroW M. 

[0076] Further, the nuts 41 are loosened, the degree of 
screWing of the adjustment bolts 38 is adjusted, and the ?xed 
member 34 is pivoted about the second torsion bar 2. When 
the ?xed member 34 is pivoted at given pivoting angle, the 
?xed member 34 is ?xed to the ?xed part of the sWitch 
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operating mechanism by fastening the nuts 41 and the ?xing 
bolts 42. Thus, the initial torque of the driving force storing 
device is adjusted. 

[0077] In such a driving force storing device, since the 
initial torque is adjusted by adjusting the ?xing angle of the 
?xed member 34, the joint member 32 may be used only for 
?xing the ?rst and second torsion bars 1 and 2, the con 
struction of parts can be further simpli?ed. 

[0078] Further, since the ?xing angle of the ?xed member 
34 is adjusted by adjusting the degree of screWing of the 
adjustment bolts 38, the ?xing angle of the ?xed member 34 
can be ?nely adjusted by this simple construction. Further 
more, since the ?xed member 34 is ?xed to the ?xed part by 
the ?xing bolts 42, the adjusted ?xing angle can be surely 
maintained. 

[0079] Fourth Embodiment 

[0080] Next, FIG. 10 is a front vieW shoWing an essential 
part of a driving force storing device for a sWitch operating 
mechanism according to a forth embodiment of the present 
invention. In the ?gure, the ?xing angle of the ?xed member 
34 against the ?xed part of the sWitch operating mechanism 
is adjustable about the second torsion bar 2. Further, the 
initial torque is adjusted by adjusting the ?xing angle of the 
?xed member 34. 

[0081] Apair of bolt attaching portions 44 are ?xed to the 
?xed part of the sWitch operating mechanism. An adjustment 
bolt 45 is screWed into each of the bolt attaching portions 44. 
A tip portion of each of the adjustment bolts 45 contacts the 
?xed member 34. The ?xed member 34 is provided With a 
plurality of ?xing bolts 42 for ?xing the ?xed member 34 to 
the ?xed part of the sWitch operating mechanism after 
adjusting the ?xing angle. 

[0082] Spacer bodies 47 are disposed betWeen the bolt 
attaching portions 44 and the ?xed member 34. The spacer 
bodies 47 are clamped betWeen the bolt attaching portions 
44 and the ?xed member 34 by fastening bolts 46. The other 
constructions are the same as in the third embodiment. 

[0083] Next, the adjusting method for the initial torque 
Will be described. First, in a completely released state, that 
is an initial torque state Where the driving shaft portion 10 
is rotated to the released position and the given rotational 
driving force is released, all ?xing bolts 42 are loosened and 
?xation of the ?xed member 34 is released. The direction of 
the torque applied by the ?rst and second torsion bars 1 and 
2 to the ?xed member 34 is the direction of arroW M. 

[0084] Further, the fastening bolts 46 are loosened, and the 
spacer bodies 47 are removed. Thereafter, the degree of 
screWing of the adjustment bolts 38 is adjusted, and the ?xed 
member 34 is pivoted about the second torsion bar 2. When 
the ?xed member 34 is pivoted at given pivoting angle, the 
?xed member 34 is ?xed to the ?xed part of the sWitch 
operating mechanism by fastening the ?xing bolts 42. Fur 
ther, the spacer bodies 47 corresponding to the ?xing angle 
are disposed betWeen the bolt attaching portions 44 and the 
fastening bolts 46, and the fastening bolts 46 are fastened. 
Thus, the initial torque of the driving force storing device is 
adjusted. 

[0085] In such a driving force storing device, since the 
initial torque is adjusted by adjusting the ?xing angle of the 
?xed member 34, the joint member 32 may be used only for 
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?xing the ?rst and second torsion bars 1 and 2, the con 
struction of parts can be further simpli?ed. 

[0086] Further, since the ?xing angle of the ?xed member 
34 is adjusted by adjusting the degree of screWing of the 
adjustment bolts 45, the ?xing angle of the ?xed member 34 
can be ?nely adjusted by the simple construction. Further 
more, since the spacer bodies 47 are disposed betWeen the 
bolt attaching portions 44 and the ?xed member 34, the 
adjusted ?xing angle can be surely maintained. Also, the 
adjustment of the initial torque can be facilitated by select 
ing the spacer bodies 47 corresponding to the initial torque. 

What is claimed is: 
1. A driving force storing device for a sWitch operating 

mechanism, comprising: 
a joint device having a ?rst joint portion on Which a ?rst 

opposing surface is formed, a second joint portion on 
Which a second opposing surface opposing said ?rst 
opposing surface is formed, and a coupling portion 
coupling said ?rst joint portion With said second joint 
portion so that a distance betWeen said ?rst and second 
opposing surfaces is changeable; 

a driving shaft portion mechanically connected to an 
operating portion of the sWitch operating mechanism, 
said driving shaft portion being rotatable betWeen a 
stored position and a released position; 

a ?rst torsion bar connected betWeen said ?rst joint 
portion and said driving shaft portion, for storing a 
driving force by increasing the degree of tWisting by 
rotating said driving shaft portion from said released 
position to said stored position, and for rotating said 
driving shaft portion from said stored position to said 
released position at the time of releasing; 

a ?xed member ?xed to a ?xed part of the sWitch 
operating mechanism; 

a second torsion bar connected betWeen said second joint 
portion and said ?xed member; and 

an initial torque adjusting mechanism for adjusting an 
initial torque applied to said driving shaft portion 
positioned at said released position by adjusting a 
distance betWeen said ?rst and second opposing sur 
faces; 

Wherein a torque is applied to said joint device by said 
?rst and second torsion bars in a direction Where said 
?rst and second opposing surfaces are separated from 
each other and said ?rst and second joint portions are 
pushed toWard said coupling portion. 

2. The driving force storing device for a sWitch operating 
mechanism according to claim 1, Wherein: 

said ?rst and second joint portions are constituted by 
separate parts, respectively; 

said coupling portion has a pin and pin grooves formed on 
said ?rst and second joint portions, respectively, said 
pin being inserted in said pin grooves; and 

said distance betWeen said ?rst and second opposing 
surfaces is adjustable by pivoting said ?rst and second 
joint portions about said pin. 
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3. The driving force storing device for a sWitch operating 
mechanism according to claim 1, Wherein said coupling 
portion is an elastic deformation portion coupling said ?rst 
joint portion With said second joint portion, and said distance 
betWeen said ?rst and second opposing surfaces is adjustable 
by elastically deforming said elastic deformation portion. 

4. The driving force storing device for a sWitch operating 
mechanism according to claim 1, Wherein said initial torque 
adjusting mechanism has a spacer body disposed betWeen 
said ?rst and second opposing surfaces, a thickness of Which 
being adjustable, and a fastener restraining opening of said 
?rst and second opposing surfaces to hold said spacer body 
betWeen said ?rst and second opposing surfaces. 

5. A driving force storing device for a sWitch operating 
mechanism, comprising: 

a joint member; 

a driving shaft portion mechanically connected to an 
operating portion of the sWitch operating mechanism, 
said driving shaft portion being rotatable betWeen a 
stored position and a released position; 

a ?rst torsion bar connected betWeen said joint member 
and said driving shaft portion, for storing a driving 
force by increasing the degree of tWisting by rotating 
said driving shaft portion from said released position to 
said stored position, and for rotating said driving shaft 
portion from said stored position to said released posi 
tion at the time of releasing; 

a ?xed member ?xed to a ?xed part of the sWitch 

operating mechanism; and 

a second torsion bar connected betWeen said joint member 
and said ?xed member; 

Wherein a ?xing angle of said ?xed member against the 
?xed part of the sWitch operating mechanism is adjust 
able about said second torsion bar, and an initial torque 
applied to said driving shaft portion positioned at said 
released position is adjusted by adjusting the ?xing 
angle of said ?xed member. 

6. The driving force storing device for a sWitch operating 
mechanism according to claim 5, further comprising: 

a bolt attaching portion ?xed to the ?xed part of the sWitch 
operating mechanism; and 

an adjustment bolt screWed into said bolt attaching por 
tion, a tip portion of Which contacts said ?xed member; 

Wherein the ?xing angle of said ?xed member is adjusted 
by adjusting the degree of screWing of said adjustment 
bolt. 

7. The driving force storing device for a sWitch operating 
mechanism according to claim 6, further comprising a 
spacer body disposed betWeen said bolt attaching portion 
and said ?xed member. 

8. The driving force storing device for a sWitch operating 
mechanism according to claim 5, Wherein said ?xed member 
is provided With a ?xing bolt for ?xing said ?xed member 
to the ?xed part of the sWitch operating mechanism after 
adjusting the ?xing angle. 


