
Analog Electronic Clock having Reset Current Conductive Structure BACKGROUND
OF THE INVENTION  Field of the Invention: The present invention relates to
an analog electronic  clock having a reset current conductive structure
which is  constituted of a winding stem and a reset lever. Description of
the Prior Art: In an analog electronic clock including a stepping motor  and
a pointer-type display apparatus, the rotation of a stepping  motor is
transmitted to the pointer-type display apparatus from  a rotor gear which
is integrally provided to a rotor by way  of a gear train. The stepping
motor is constituted of a stator  provided with a stator coil and the rotor
provided with a rotor  magnet. A driving current whose flow direction is
inverted  for every 1 second is applied to the stator coil from a motor
drive circuit and hence, the stepping motor is regularly and  accurately
rotated. As has been well-known, in the analog electronic clock  which
includes the stepping motor and the pointer-type display  apparatus, a user
who corrects, a clock pulls the winding stem  by one stage and manipulates
the winding stem so as to rotate  an hour hand and a minute hand to perform
the clock adjustment.  When the clock adjustment is completed, the user
pushes the 1 



winding arm to a base. At the time of performing.-the clock  adjustment,
that is, during a period from a point of time that  the user pulls the
winding stem by one stage to a point of time  that the user pushes the
winding stem to the base, a second  hand is stopped in a forcible manner.
The forcible stopping of the second hand at the time of  performing the
clock adjustment is realized by a mechanism which  brings a reset lever into
contact with a particular part which  constitutes the gear train which
transmits a rotational force  of the rotor of the step motor to the second
hand and generates  a frictional force which stops the second hand. The
above-mentioned reset lever is a part which is interlocked with  the
operation of the winding stem, and is arranged such that  the reset lever is
brought into contact with a particular part  which constitutes the gear
train when the winding stem is pulled  by one stage and is separated from
the above-mentioned particular  part when the winding stem is again pushed
to an original  position. Here, even in a state that the second hand is
stopped  in a forcible manner by the reset lever at the time of performing
the clock adjustment, the,. current whose flow direction is  inverted for
every 1 second is applied to the stator coil of  the stepping motor and
hence, a magnetic field generated in  the stator coil is inverted for every
1 second, whereby a state  which allows the rotation of the rotor magnet and
a state which 



2 stops the rotor magnet take place alternately for every second.
Thereafter, when the clock adjustment is finished and the clock is returned
to a usual hand moving state, the winding  stem is pushed to the base so as
to remove the reset lever which  is interlocked with the winding stem from
the gear train and  hence, the rotor of the stepping motor is rotated and
the gear  train is rotated due to a driving force of the rotational motion
thus operating pointers. Here, with respect to the structure which does not
take  the delay of starting of moving hands into consideration, the
currents whose flow directions are inverted for every 1 second  are
continuously applied alternately and hence, there arises  a phenomenon that
the second hand is stopped for 2 seconds at  maximum when the gear train
stop is released. That is, when  the relationship between a magnetic field
which the stator coil  generates and a magnetic field of the rotor magnet
releases  the gear train stop immediately after a state which allows the
rotation of the rotor, the rotor is not rotated. This is because  that
immediately after the state that the relationship between  the magnetic
field which the stator coil generates and the  magnetic field of the rotor
magnet rotates the rotor, the  relationship between these magnetic fields is
in a state which  allows the stopping of the rotor. The relationship between
these magnetic fields is inverted after 1 second. Accordingly,  



when the gear train is released, the second hand does not start 3 moving
immediately but starts moving after stopping for 2 seconds  at maximum. To
change the state from the time correction state to  the usual hand moving
state in this manner, the second hand  is stopped for 2 seconds at maximum
depending on the timing.  Accordingly, to avoid such a phenomenon, when the
gear train  is stopped, it is necessary to recognize the direction of the
current applied to the coil initially using an IC, and when  the gear train
is mechanically operated, it is necessary to  determine the direction of the
current which is outputted to  the coil firstly. Accordingly, a reset
current conductive  structure for transmitting the potential applied to the
reset  lever when the gear train is stopped to the IC is additionally
provided. As the conventional reset current conductive structure  which
selectively performs the electrical connection between  the circuit pattern
of the IC-mounted printed circuit board  and the reset lever, there have
been known following structures. That is, the conventional reset current
conductive  structure in the thin printed circuit board made of polyimide
is, f or example, as shown in Fig. 1 which is a plan view and  Fig. 6 which
is a cross-sectional view of an essential part,  constituted of a winding
stem 8, a reset lever 3 having no bent  



portion on a distal end portion thereof, a metal pin 9 which  is a
conductive part, and an overhang-pattern 4a of the printed 4 circuit board
4. The reset lever 3 is arranged on, -a plate I  in a state that the reset
lever 3 is movable on the plane. The  metal pin 9 has one end thereof
press-fit in a hole formed in  the plate 1 and brings the other end thereof
into contact with  a lower surface of the overhang pattern 4a of the printed
circuit  board 4. The overhang pattern 4a extends substantially
horizontally from an end portion of the printed circuit board  4. Further,
the overhang pattern 4a of the printed circuit board  4 is supported on a
resilient support portion of a gear train  base 2. The resilient support
portion of the gear train base  2 is constituted of a cantilever portion
which Is formed on  the gear train base 2 and a pressing spring 10 which is
mounted  on the gear train base 2. In short, the metal pin 9 is positioned
and fixed by a housing such as the plate I and the gear train  base 2 such
that the metal pin 9 reaches a height of the reset  lever 3. Due to such a
constitution, when the winding stem  8 is pulled by one stage, the reset
lever 3 is moved on the  plane in the given direction and the distal end
portion of the  reset lever 3 is brought into contact with a peripheral surf
ace  of the metal pin 9. Accordingly, it is possible to form a reset
current conductive path which transmits a potential applied  to the reset
lever 3 when the gear train is stopped to an IC  



mounted on the printed circuit board 4. Next, the conventional reset current
conductive structure  in the thick printed circuit board made of glass epoxy
or the like uses a reset lever having a bent portion, wherein the
above-mentioned bent portion and a circuit pattern of the  above-mentioned
printed circuit board are selectively brought  into contact with each other
by manipulating the above-mentioned  reset lever. The conventional reset
current conductive structure in  the thick printed circuit board made of
glass epoxy or the like  is constituted of a reset lever having no bent
portion and a  conductive metal pin which is provided to the IC -mounted
printed  circuit board and is electrically connected with the circuit
patter thereof, wherein the above-mentioned reset lever is  manipulated so
as to perform a selective contact with the  above-mentioned conductive part.
Still another conventional reset current conductive  structure in the thick
printed circuit board made of glass epoxy  or the like is constituted of a
reset lever having no bent portion  and a conductive part such as a metal
pin which is positioned  and fixed by a housing such that the conductive
part reaches  a height of the above-mentioned reset lever, wherein the
above-mentioned conductive part is brought into contact with  a circuit
pattern of the IC-mounted printed circuit board and  the above-mentioned
reset lever is manipulated so as to perform  



a selective contact with the above-mentioned conductive part. However, the
analog electronic clock provided with the  conventional reset current
conductive structure has a following 6 drawback. That is, the analog
electronic clock which, uses the  conductive part such as the metal pin
pushes up a cost by an  amount corresponding to the number of parts. With
respect to  the analog electronic clock which does not use the conductive
part such as the metal pin and uses the reset lever provided  with the bent
portion, there arises a drawback that the machining  of the above-mentioned
reset lever is difficult. That is, the  bent portion of the above -mentioned
reset lever is brought into  contact with the circuit pattern and hence, the
fluctuation  of a banding quantity is large and the bent portion is a
movable  part thus giving rise to a drawback that it Is difficult to
maintain a stable contact pressure due to irregularities of  machining
accuracy attributed to yielding or bending of the  spring. Accordingly, the
applicant of the present invention has,  as disclosed in JP-UM-A-5-71791,
developed the reset current  conductive structure which does not use a
conductive part and,  at the same time, uses a reset lever having no bent
portion  at a distal end portion thereof before assembling. That is,  the
reset lever 3 which is engaged with the winding stem is  configured such
that the distal end portion thereof is a part  



which does not have the bent portion as a single member and  the distal end
portion is deflected due to a projecting portion  formed on a plate 1 when
the distal end portion is assembled  into a module and generates the
resiliency. Due to such a 7 structure, when the winding stem is pulled by
one stage, the  reset lever is moved on the plane and the distal end is
brought  into contact with a circuit pattern. In this case, a contact
pressure of the distal end of the reset lever to the circuit  pattern of the
printed circuit board becomes stable. However, also in the reset current
conductive structure  disclosed in JP-UM-A-5-71791, the reset lever 3
functions  substantially in the same manner as the part which has the bent
portion on the distal end portion thereof after the reset lever  3 is
assembled into a movement and hence, in a long-term basis,  there arises a
drawback that the reset lever 3 is a movable  portion and hence, the spring
is yielded. Further, the distal  end portion of the reset lever is deflected
at the time of  assembling due to the projecting portion formed on the plate
and hence, there also arises a drawback that the irregularities  are
generated with respect to a resilient force of the  above-mentioned distal
end portion. The task to be solved by the present invention lies in  that,
in the reset current conductive structure which is  constituted of a winding
stem, a reset lever and an overhang  



pattern of a printed circuit board, a reset current conductive  path is
formed between the reset lever and an overhang of the  printed circuit board
without using a conductive part such as  a metal pin and without bending a
distal end portion of the 8 reset lever. SUMMARY OF THE INVENTION To achieve
the above-mentioned task, the present  invention provides an analog
electronic clock having a reset  current conductive structure which is
constituted of a winding  stem, a reset lever having no bent portion on a
distal end portion  thereof, and an overhang- pattern of a printed circuit
board,  wherein the overhang- pattern is bent to a height of the reset
lever and, at the same time, a bent state of the overhang- pattern  is held
by a holding means which is mounted in a housing such  as a plate, a gear
train base or the like. BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE
DRAWINGS A preferred form of the present invention is illustrated  in the
accompanying drawings in which: Fig. I is a plan view of an analogue
electronic clock  having the reset current conductive structure; Fig. 2 is
an enlarged cross- sectional view of an essential  part of the reset current
conductive structure adopted by an  analogue electronic clock of an
embodiment I of the present  invention; 



Fig. 3A is an enlarged partial side view of an essential  part of the reset
current conductive structure of Fig. 2 as  viewed from a left side and Fig.
3B is an enlarged partial plan 9 view of Fig. 3A as viewed from above; Fig.
4 is an enlarged cross-sectional view of an essential  part of the reset
current conductive structure adopted by an  analogue electronic clock of an
embodiment 2 of the present  invention; Fig. 5 is an enlarged
cross-sectional view of an essential  part of the reset current conductive
structure adopted by an  analogue electronic clock of an embodiment 3 of the
present  invention; and Fig. 6 is an enlarged cross-sectional view of an
essential  part of the reset current conductive structure adopted by a
conventional analogue electronic clock. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS The reset current conductive structure according to
the  present invention is characterized in that, in an analog  electronic
clock having the reset current conductive structure  which is constituted of
a winding stem, a reset lever having  no bent portion on a distal end
portion thereof and an overhang  pattern of a printed circuit board, the
above-mentioned overhang  pattern is bent to a height of the above-mentioned
reset lever,  that is, a reset lever planar moving surface of a plate 1 and,



at the same time, a bent state of the overhang pattern is held  by a holding
means mounted on a housing. Further, the above-mentioned holding means is an
10 embracing recessed portion which is formed on a vertical. surface  of the
plate which joins the reset lever planar moving surface  of the plate and a
printed circuit board mounting surface. Due  to the provision of the
embracing recessed portion, the overhang  pattern is held in a state that
the overhang pattern is bent  to a height of the above-mentioned reset
lever. Accordingly, when the winding stem is pulled by one stage,  the reset
lever performs the planar movement on the surface  of the plate in a given
direction and brings the distal end  portion thereof into contact with the
bent portion of the  above-mentioned overhang pattern. Accordingly, a reset
current conductive path which transmits a potential applied  to the reset
lever when a gear train is stopped to an IC mounted  on the printed circuit
board is formed. As shown in Fig. 1 which is a plan view, Fig. 2 which  is a
cross-sectional view of an essential part and Fig. 3 which  is a partial
side view and a partial plan view of the essential  part, an analog
electronic clock of the embodiment 1 of the  present invention is
characterized in that, in the analog  electronic clock having the reset
current conductive structure  which is constituted of a winding stem 8, a
reset lever 3 having  



no bent portion on a distal end portion thereof, and an overhang  pattern 4a
of a thin printed circuit board 4 made of polyimide  or the like, the
above-mentioned overhang pattern 4a is bent  to a height of the reset lever
3, that is, a reset lever planar 11 moving surface la of a plate 1 and, at
the same time, a bent  state of the overhang pattern 4a is held by a holding
means  shown in Fig. 3. That is, the holding means adopted by the embodiment
1  is, as shown in Fig. 3, constituted of an embracing recessed  portion Id
which is formed in a vertical surf ace 1c of the plate  1 which joins the
reset lever planar moving surface la of the  plate I and a printed circuit
board mounting surf ace 1b. The  embracing recessed portion ld includes, as
shown in Fig. 3A  which is the partial side view as viewed from a left side
of  Fig. 2 and Fig. 3B which is the partial plan view as viewed  from above
in Fig. 3A, arm portions ld-1, ld-2 which project  on both sides of an
opening portion for reset lever. When the movement is assembled, the
overhang pattern 4a  is accommodated in the embracing recessed portion Id
which is  formed in the plate 1, is bent to the height of reset lever  3,
and a distal end portion of the overhang pattern 4a reaches  a recessed
portion le which is dug downwardly from the reset  lever planar moving
surface la. Then, such a bent state of  the overhang pattern 4a is held by
the arm portions ld-1, ld-2  



of the embracing recessed portion 1d. Accordingly, when the  winding stem 8
is pulled by one stage, the reset lever 3 performs  the planar movement on
the surface of the plate 1 in the given  direction and the distal end
portion 3a is brought into contact  with the overhang pattern 4a.
Accordingly, it is possible to 12 form a reset current conductive path which
transmits a-potential  applied to the reset lever 3 when the gear train is
stopped  to an IC which is mounted on the printed circuit board 4. An analog
electronic clock of the embodiment 2 of the  present invention is, as shown
in Fig. I which is the plan view  and Fig. 4 which is a cross- sectional
view of an essential part,  characterized in that in the analog electronic
clock having  the reset current conductive structure which is constituted
of a winding stem 8, a reset lever 3 having no bent portion  on a distal end
portion thereof and an overhang pattern 4a of  a thin printed circuit board
4 made of polyimide or the like,  the above-mentioned overhang pattern 4a is
bent to a height  of the reset lever 3, that is, a reset lever planar moving
surf ace  la of a plate I and, at the same time, a bent state of the
overhang  pattern 4a is held by a holding means shown in Fig. 4. That is,
the holding means adopted by the embodiment 2  is, as shown in Fig. 4,
constituted of a pressing arm 2a which  presses the overhang pattern 4a to a
vertical surface 1c of  a plate 1 which joins the reset lever planar moving
surface  



la and a printed circuit board mount Ing surface 1b. The pressing  arm 2a is
constituted of two arms which are integrally formed  on a gear train base 2
and presses the overhang pattern 4a on  both sides of a region with which
the reset lever 3 is brought  into contact to the vertical surface 1c of the
plate I. When the movement is assembled, the overhang pattern 4a 13 is bent
to the height of the reset lever 3 due to the pressing  arm 2a which is
integrally formed on the gear train base 2,  and a distal end portion of the
overhang pattern 4a reaches  a recessed portion le which is dug downwardly
from the reset  lever planar moving surface Ia. Then, such a bent state of
the overhang pattern 4a is held by the pressing arm 2a. The  overhang
pattern is held in a state that the overhang pattern  is bent to the height
of the reset lever. Accordingly, when  the winding stem 8 is pulled by one
stage, the reset lever 3  performs the planar movement on a surface of the
plate 1 in  the given direction and the distal end portion 3a is brought
into contact with the overhang pattern 4a. Accordingly, it  is possible to
form a reset current conductive path which  transmits a potential applied to
the reset lever 3 when the  gear train is stopped to an IC which is mounted
on the printed  circuit board 4. An analog electronic clock of the
embodiment 3 of the  present invention is, as shown in Fig. 1 which is the
plan view  



and Fig. 5 which is a cross -sectional view of an essential part,
characterized in that in the analog electronic clock having  the reset
current conductive structure which is constituted  of a winding stem 8, a
reset lever 3 having no bent portion  on a distal end portion thereof and an
overhang pattern 4a of  a thin printed circuit board 4 made of polyimide or
the like,  the above-mentioned overhang pattern 4a is bent to a height 14 of
the reset lever 3, that is, a reset lever planar moving surf ace  la of a
plate 1 and, at the same time, a bent state of the overhang  pattern 4a is
held by a holding means shown in Fig. 5. That is, the holding means adopted
by the embodiment 3  is, as shown in Fig. 5, constituted of an adhesive
double coated  tape 7 which is adhered to a vertical surface 1c of a plate
I which joins the reset lever planar moving surface la and a  printed
circuit board mounting surface lb. When the movement is assembled, the
overhang pattern 4a  is bent to the height of the reset lever 3, and a
distal end  portion of the overhang pattern 4a reaches a recessed portion
le which is dug downwardly from the reset lever planar moving  surface la.
Then, the overhang pattern 4a is adhered to the  vertical surface Ic of the
plate I due to the adhesive double  coated tape 5 and hence, the bent state
of the overhang patter  is held in this manner. Accordingly, when the
winding stem  8 is pulled by one stage, the reset lever 3 performs the
planar  



movement on a surface of the plate 1 in the given direction  and the distal
end portion 3a is brought into contact with the  overhang pattern 4a.
Accordingly, it is possible to form a  reset current conductive Path which
transmits a potential  applied to the reset lever 3 when the gear train is
stopped  to an IC which is mounted on the printed circuit board 4. In the
reset current conductive structure according to  the present invention, the
conductive part such as the metal 15 pin which is positioned and fixed by
the housing such- that the  conductive part reaches a height of the reset
lever becomes  unnecessary. Accordingly, due to the present invention, it
is possible to reduce the number of parts while maintaining  the performance
of a movement. Further, a cumbersome operation  to control an electrical
connection state between a circuit  pattern of the printed circuit board and
the metal pin becomes  unnecessary. Still further, the reset current
conductive  structure according to the present invention is constituted
using the reset lever having no bent portion on the distal end  portion.
Accordingly, du e to the present invention, it is no  more necessary to form
the bent portion on the reset lever and  hence, a size control of the reset
lever is facilitated. 16 What is claimed is: 1. An analog electronic clock
comprising: 



a reset current conductive structure which is constituted  of a winding
stem; a reset lever having no bent portion on a distal end  portion thereof;
and an overhang-pattern of a printed circuit board;  wherein the overhang
-pattern is bent to a height of the  reset lever and, at the same time, a
bent state of the  overhang -pattern is held by a holding means which is
mounted  in a housing. 2. An analog electronic clock according to claim 1,
wherein the holding means is constituted of an embracing recessed  portion
which is formed on a vertical surface of a plate to  which a reset lever
planar moving surf ace of the plate and a  mounting surface of the printed
circuit board are joined. 3. An analog electronic clock according to claim
1,  wherein the holding means is a pressing arm which is integrally  formed
with a gear train base, and the pressing arm is arranged  so as to press the
overhang-pattern to the vertical surface  of the plate to which the reset
lever planar moving surface  of the plate and the mounting surf ace of the
printed circuit  board are joined. 4. An analog electronic clock according
to claim 3,  wherein the pressing arm has a pair of arms. .17 5 . An analog
electronic clock according to claim 1,  



wherein the holding means is an adhesive double coated tape  which adheres
the overhang-pattern to the vertical surface of  the plate to which the
reset lever planar moving surface of  the plate and the mounting surface of
the printed circuit board  are joined. 6. An analog electronic clock
according to claim 1,  wherein the printed circuit board is a polyimide-made
printed  circuit board. 18 


