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(54) Slide switch apparatus
(57) Disclosed is a slide switch apparatus. The slide
switch apparatus is prevented from chattering between FIG. 1

a movable contact and a movable board where it is used
by immersing in a high-temperature oil. The movable
contact can be assembled onto the movable board in a
one-touch manner. The movable board 3 has a gap 37,
a step portion 32, 33 and an engaging portion 34, 35.
The gap extends in a direction perpendicular to a direc-
tion of sliding of the movable board 3 so that the mova-
ble contact 2 can be inserted thereinto in that
perpendicular direction. The step portion 34, 35 is sec-
tionally in valley form. The movable contact 2 has a
leadframe 26 inserted in the gap 37 of the movable
board 3, and a chatter preventive piece 22, 23, 24 25
engaged with the step portion 32, 33 and the engaging
portion 34, 35.
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Description

BACKGROUND OF THE INVENTION
Technical field

[0001] This invention relates to an improvement on a
slide switch apparatus having a movable contact held by
a movable board arranged to be slidably contacted with
a fixed contact so as to perform switch operation. More
particularly, this invention relates to a slide switch appa-
ratus improved for accurately detecting a shift position
of an automatic transmission of automobile to prevent
chatter from occurring between the movable contact
and the movable board due to thermal expansion or
change in tolerance, where used by immersing in a
high-temperature oil as use of an in-oil inhibitance
switch to be installed within an automatic transmission,
while for being assembled onto a movable board in a
one-touch manner.

Prior arts

[0002] The conventional slide switch apparatus in
general is structured, for example as shown in Fig. 7, by
a movable board a having an engaging portion d having
in a movable contact attaching surface a support projec-
tion ¢ for supporting a movable contact b, and an elastic
rib f having an engaging projection e for engaging the
movable contact b oppositely to the engaging portion d.
Otherwise, the apparatus is structured, as shown in Fig.
8, by a movable board g having a projection h that is
cold-crimped, and a movable contact i fixed to the mov-
able board g through screw fastening or ultrasonic weld-
ing. Incidentally, the slide switch apparatuses shown in
Fig. 7 and Fig. 8 are disclosed by Japanese Unexam-
ined Utility Model Publication. No. 857-117523.

SUMMARY OF THE INVENTION

[0003] Inthe above-stated conventional art as shown
in Fig. 7, however, there has been a problem that chat-
tering occurs due to occurrence of a gap G between the
movable board a and the movable contact b as shown in
Fig. 7, resulting from change in tolerance introduced
during forming the movable board g and the movable
contact b or from thermal expansion caused when the
apparatus is installed within an automatic transmission
of an automobile to be used by immersion in a high-tem-
perature oil. Furthermore, it is impossible in the conven-
tional art as shown in Fig. 8 to assemble the movable
contact onto the movable board g in a one-touch man-
ner. Moreover, there has been a problem that chattering
occurs in the movable contact b due to loosening of
crimping in the projection h during service in an
immersed state in a high-temperature oil over a long
period of term.

[0004] The present invention has been made in order
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to solve the above-stated problem. It is an object to,
even where a slide switch apparatus is used in a state of
being immersed in a high-temperature oil, prevent chat-
ter from occurring between a movable contact and a
movable board, with the movable contact assembled
onto the movable board in a one-touch manner.

[0005] In order to solve the above problem, the inven-
tion of claim 1 provides, a slide switch apparatus having
a movable contact, a movable board for supporting the
movable contact, a fixed contact with which the movable
contact is slidably contacted, a printed board for sup-
porting the fixed contact, wherein the movable contact
comprising: a gap in which the movable contact can be
inserted in a direction perpendicular relative to a direc-
tion of sliding thereof; a step portion formed on an
extension line of the gap and an engaging portion
formed sectionally in valley form; and the movable con-
tact comprising: a leadframe inserted in the gap; and a
chatter preventive piece provided in the lead frame cor-
respondingly to step portion and the engaging portion
so as to be engaged with the step portion and the
engaging portion.

[0006] The invention of claim 2 provides a slide switch
apparatus wherein the movable board has the step por-
tion and the engaging portion at opposite ends thereof.
[0007] The invention of claim 3 provides a slide switch
apparatus wherein the chatter preventive piece is elasti-
cally fitted with the step portion of the movable board so
as to prevent the movable contact from chattering in that
rectangular direction.

[0008] The invention of claim 4 provides a slide switch
apparatus wherein the chatter preventive piece is press-
contacted with the engaging portion of the movable
board so as to prevent the movable contact from chat-
tering in that slide direction thereof.

[0009] The invention of claim 5 provides a slide switch
apparatus wherein the movable board is coupled to a
manual valve within an automatic transmission of an
automotive vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

Fig. 1 is an exploded perspective view showing an
embodiment of the present invention;

Fig. 2 is a perspective view showing the detail of a
movable contact and movable board shown in Fig.
1;

Fig. 3 is a plan view showing a state that the mova-
ble contact shown in Fig. 1 is mounted on the mov-
able board;

Fig. 4 is a sectional view taken on line B-B in Fig. 3;
Fig. 5 is a sectional view taken on line C-C in Fig. 3;
Fig. 6 is a perspective view of a slide switch appa-
ratus that is assembled by one shown in Fig. 1;
Fig. 7 is a sectional view showing a conventional
art; and
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Fig. 8 is a sectional view showing another conven-
tional art.

DETAILED DESCRIPTION OF THE INVENTION

[0011] The invention will be explained on an embodi-
ment thereof with reference to Fig. 1 through Fig. 6.
First, a printed board 1 is formed of a synthetic resin to
have such resistance to heat and oil that can afford to
withstand against use of being immersed in an high-
temperature oil contained within an automatic transmis-
sion. The printed board 1 has five rows of fixed contacts
11 at a back surface 12 thereof. The fixed contacts 11
are portions over which a movable contact 2, hereinafter
referred to, slides in contact therewith. A plurality of
walls (not shown) are provided along the fixed contacts
11. These plural walls have dual functions to enhance
insulation resistance between the fixed contacts 11 and
to guide therealong a projection 31, hereinafter referred
to, of the movable contact 3.

[0012] The printed board 1 has a connector 13 inte-
grally formed therewith so that terminals (not shown)
electrically connected to the fixed contacts 11 are pro-
jected to an inside of the connector 13. Further, the
printed board 1 has several crimp portions 14 provided
at locations in a periphery thereof. The crimp portions
14 are portions on which respective crimp pieces 53,
hereinafter referred to, are to be crimped over.

[0013] Next, the movable contact 2 is a part that slides
in contact over the fixed contact 11. The movable con-
tact 2 has contact pieces 21 in number corresponding to
the number of rows, i.e. five sets, of the fixed contacts
alternately arranged. Each set of the contact pieces 21
is comprised by a pair. Also, the movable contact 2 has
a chatter-preventive pieces 22, 23, 24, 25 and lead-
frames 26, 27.

[0014] The leadframe 26, 27 are protons to be
inserted in gaps 37, to be stated in detail, and are
formed by press-working a springy stainless steel sheet
or the like into one body having the contact pieces 21.
The chatter preventive pieces 22, 23, 24, 25 are pro-
vided in the leadframe 26 at locations corresponding to
the step portions 32, 33 and the engaging portions 34,
35 of the movable board 3. By engaging the chatter pre-
ventive pieces 22, 23, 24, 25 with the step portions 32,
33 and the engaging portions 34, 35, the movable con-
tact 2 is to be assembled on the movable board in a
one-touch manner.

[0015] The movable board 3 is formed of a synthetic
resin to have projections 31 for wiping over the surface
of the fixed contact 11, gaps 37 extending in a direction
perpendicular to a direction of sliding so as to receive
therein the movable contact 2 in that perpendicular
direction, step portions 32, 33 formed on an extension
line of the gaps 37 and engaging portions 34, 35 formed
sectionally in a valley-like form. Further, a metallic pin
36 engageable with an operating portion 4, hereinafter
referred to, is insert-formed.
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[0016] Here, explanation will be made on a procedure
for assembling the movable contact 2 onto the movable
board 3 in a one-touch manner. First, the leadframes
26, 27 of the movable contact 2 are inserted into the
respective gaps 37, 38 of the movable board 3 in a
direction of arrow A shown in Fig. 2. When the movable
contact 2 is inserted by a certain amount, the second
chatter preventive piece 23 is brought into abutment
against the second step portion 33. As a result, the
movable contact 2 cannot be inserted further.

[0017] Atthistime, the first chatter preventive piece 22
provided on the opposite side to the second chatter pre-
venting piece 23 gets over the first step portion 32 to be
elastically fitted with the movable board 3. In this man-
ner, the movable contact 2 is prevented from chattering
in the rectangular direction.

[0018] On the other hand, the third and fourth chatter
preventive pieces 24, 25 are respectively become
press-contacted with the first and second engaging por-
tions 34, 35. To this end, the movable contact 2 is pre-
vented from chattering in the slide direction.

[0019] Next, the operating portion 4 has a coupling
portion 41 for being coupled to a manual valve (not
shown) of an automatic transmission, an insertion por-
tion for being fitted over by a guide block 6, hereinafter
referred to, and an engaging hole 43 for being engaged
with a pin 36 of the movable board 3. The engaging hole
43 is formed in an elongate hole that is long in a direc-
tion rectangular to the direction of movement of the
movable board 3.

[0020] A frame member 5 is a part that is press-
worked from a metallic plate. The frame member 5 is
provided with an elonagate hole 51 into which a pin 36
of the movable board 3 is inserted, a hole 52 provided
corresponding to a hole 72 of a bracket 72, hereinafter
referred to, and crimp pieces 53 for being crimped over
respective crimp portions 14 of the printed board 1. The
movable board 3 is accommodated in a space defined
by the frame member 5 and the printed board 1. Inci-
dentally, the width of the elongate hole 51 is set some-
what greater than the diameter of the pin 36.

[0021] The guide block 6 is a part interposed between
the operating portion 4 and the printed board 1 so that
the operating portion 4 is guided along arail 15 provided
in the printed board 4. The guide block 6 is provided
with grooves 61, 62 into which respective insertion por-
tions 42 of the operating portion 4 are inserted, and a
recessed portion 63 into which the rail 15 of the printed
board 1 is inserted.

[0022] The bracket 7 has holes 71 for attachment to a
case of the automatic transmission, and holes 72 for
attachment to the frame member 5. The bracket 7 and
the frame member 5 are fixed by tightening nuts (not
shown) through the holes 72 and the holes 52.

[0023] Then the operation of the above embodiment
will be explained. The slide switch apparatus of this
embodiment is installed, in a position of the direction of
arrow UP shown in Fig. 6 taken upward, within the case
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of the automatic transmission. The coupling portions 41
of the operating portion 4 are coupled with a manual
valve and a detent lever (both not shown). Conse-
quently, if a driver operates a shift lever (not shown) to
actuate the detent lever, the manual valve and the oper-
ating portion 4 are responded to move to their corre-
sponding shift positions. On this occasion, the movable
board 3 coupled to the operating portion 4 through the
pin 36 is moved together with the operating member 4
so that the movable contact 2 provided on the movable
board 3 is switched over in contact position relative to
the fixed contact 11. This enables the slide switch appa-
ratus to operate switching in a manner corresponding to
a shift position.

[0024] In this case, since the slide switch apparatus is
installed, in the position directed upward of the arrow
UP shown in Fig. 6 as stated before, within the auto-
matic transmission case, the fixed contacts 11 of the
printed board 1 is directed downward. As a conse-
quence, foreign matters being adhered to the fixed con-
tacts 11 fall due to the force of gravity, to be stripped off
from the fixed contacts. To this end, the slide switch
apparatus does not undergo poor insulation caused
between the fixed contacts 11, even where it is used by
immersion in an oil contaminated by mixed with conduc-
tive foreign matters within the automatic transmission.
[0025] The slide switch apparatus according to the
invention provides a slide switch apparatus having a
movable contact, a movable board for supporting the
movable contact, a fixed contact with which the movable
contact is slidably contacted, a printed board for sup-
porting the fixed contact, wherein the movable contact
comprising: a gap in which the movable contact can be
inserted in a direction perpendicular relative to a direc-
tion of sliding thereof; a step portion formed on an
extension line of the gap and an engaging portion
formed sectionally in valley form; and the movable con-
tact comprising: a leadframe inserted in the gap; and a
chatter preventive piece provided in the lead frame cor-
respondingly to step portion and the engaging portion
so as to be engaged with the step portion and the
engaging portion. Therefore, even where the slide
switch apparatus is used in an ordinary manner or in a
state of being immersed in a high-temperature oil, chat-
tering can be prevented from occurring between the
movable contact and the movable board. Furthermore,
the movable board can be assembled onto the movable
board in a one-touch manner.

[0026] Also, since the movable board has the step
portion and the engaging portion at opposite ends
thereof, an effect that the movable board is positively
held at opposite end thereof is provided, in addition to
the above effect.

[0027] Further, since the chatter preventive piece is
elastically fitted with the step portion of the movable
board, an effect that the movable contact is prevented
from chattering in that rectangular direction is provided,
in addition to the above effects.
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[0028] Besides, since the chatter preventive piece is
press-contacted with the engaging portion of the mova-
ble board, an effect is provided that the movable contact
is prevented from chattering in that slide direction
thereof is provided, in addition to the above effects.
[0029] In addition, since the movable board is coupled
to a manual valve within an automatic transmission of
an automotive vehicle, an effect that the shift position of
the automatic transmission is detected with high accu-
racy, in addition to the above effects.

Claims

1. A slide switch apparatus having a movable contact
(2), a movable board (3) for supporting said mova-
ble contact (2), a fixed contact (11) with which said
movable contact (2) is slidably contacted, a printed
board (1) for supporting said fixed contact (11),
wherein

said movable contact (3) comprising:

a gap (37) in which said movable contact
(2) can be inserted in a direction perpen-
dicular relative to a direction of sliding
thereof;

a step portion (32, 33) formed on an exten-
sion line of said gap (37) and an engaging
portion formed sectionally in valley form;
and

said movable contact (2) comprising:

a leadframe (26) inserted in said gap (37);
and

a chatter preventive piece (22, 23, 24, 25)
provided in said lead frame (26) corre-
spondingly to step portion (32, 33) and
said engaging portion (34, 35) so as to be
engaged with said step portion (32, 33)
and said engaging portion (34, 35).

2. A slide switch apparatus according to claim 1,
wherein said movable board (3) has said step por-
tion (32, 33) and said engaging portion (34, 35) at
opposite ends thereof.

3. A slide switch apparatus according to claim 1 or 2,
wherein said chatter preventive piece (22, 23) is
elastically fitted with said step portion (32, 33) of
said movable board (3) so as to prevent said mova-
ble contact (2) from chattering in that rectangular
direction.

4. A slide switch apparatus according to claim 1, 2 or
3, wherein said chatter preventive piece (22, 23) is
press-contacted with said engaging portion (34, 35)
of said movable board (3) so as to prevent said
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movable contact (2) from chattering in that slide
direction thereof.

A slide switch apparatus according to claim 1, 2, 3

or 4, wherein said movable board (3) is coupled to 5
a manual valve within an automatic transmission of

an automotive vehicle.

10

15

20

25

30

35

40

45

50

55



EP 0 935 270 A1

FIG. 1




EP 0 935 270 A1

2 35 2535 33

38 e r\E\ /31[/) 23




FIG. 4

FIG.5

381 2 3
/NN
W77/

3
31 2 31 4

&

Tt

,( g 22
I = e . T/
{7/////////%g o

'

\3



FIG 6
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