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BACKGROUND OF THE INVENTION

This invention relates to an electrical connection

structure for a stationary terminal and a movable piece in a
One example of a conventional micro switch is as

The micro switch comprises: a stationary terminal 1
which is a common terminal, and a pair of stationary
terminals 4 and 5 which are fixedly inserted in a resin
a switching movable piece 3 having its base end
pdrtion engagéd with a V-shaped engaging groove formed in one
engaging piece la of the stationary terminal 1 (hereinafter

referred to as "an armature 3", when applicable), and a

movable contact 3a provided on its free end portion in such a

15

20

the free end portion of the armature 3;

manner that the movable contact appears on both sides (the
upper and lower surfaces) of the free end portion; a movable
spring 7 for opérating the armature with a snap, the spring 7
having its base end portion engaged with a V-shaped engaging
groove 6 formed in the other engaging piece 1lb of the

stationary terminal 1 and its free end portion engaged with

and a push button 8

supported by the casing in such a manner that it is pushed
against the middle of the armature 3 when depressed. 1In the

normal state of the micro switch; that is, when the push
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Descrlptlon This invention relates to an electrical connection

structure for a stationary term nal and a novable piece in a nmicro- SMAtCh '.7:

or. the §ike. + One exanple of a conventional mcro swtch mhlch

W)

button 8 is not depréssed yet, as shéwn'in FIGS. Zﬁ'ahd 23
the free end portioh of the_armaﬁufe 3 is urged upwardly by
the elastic restoring force of the movable spring 7, so that
the movable contact 3a is held in contact with the contact of

5 the stationary terminal 4 (which is a normally closed
contact). When, under this condition, the push button 8 is
depressed, the middle of the armature 3 is displaced below a
predetermined position, insfantaneously the armature 3 is
urged downwardly by the elastic restoring force of the

10 movable spring 8 (snap action), so that the movable contact
3a is tripped over to the contact Sa of the other stationary
terminal 5 (which is a normally open contact). Thus, the
switching operation has been accomplished.
| In the above-described micro éwitch, the contact

+ 15  resistance of the switch occurs not only in a portion between

-the contact 3a and either of the contacts 4a and 5a but also
in each of engaging portions between the stationary terminal
1 and the armature 3, between the movable spring 7 and the
stationary terminal 1 and between the movable spring 7 and

20 the armature 3.

However, the frequent slide motion in the engaging
portions makes the contact resistance unstable, as a result
of which the switch is liable to become low in contact
reliability. Furthefmore, sometimes the micro switch suffers

25 from the following difficulty: When the contact resistance
increases, heat is generated to increase the temperature of
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~ forns the'Basis for the preanble of clainms 1 and 5 is és"shomn in;F
and 23 (see for instance US-A-5111 010). The mcro switch conpr

‘a statjonary terminal -1 vhich is a coomon terminal, and a pair of
statlo%ary termnals 4 and 5 which are fixedly inserted in a resin

9; ja swi t chi ng novabl e piece 3 haV|ng its base
V- shaped engaglng groove
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the micro switch, thus adversely affectlng the durability of

. the latter. Thus, there is much room for improvement in the

durability of the conventional micro switch.

In order to improve the contact between the engaging
groove 2 and the armature 3 in.reiiability, there has been
proposed a method in which the engaging portions of the
engaging groove 2 and the armature 3 are plated with silver.
However, the method is not economical because the sliver
plating will increase the manufacturing cost of the micro.
switch.

In order to improve the reliability in electrical

GS. . 22°

i ses:

casi ng

-end portion engaged with a

connection of the stationary terminal 1 and the armature 3, a

method has been proposed in which, as shown in FIG. 21, both
ends of a lead wire 12 are soldered to the portions of the

stationary terminal 1 and the armature 3 which are less

‘displaced from each other. However, the method is also

disadvantageous in that the number of components and the
number of manufacturing steps are increased as much, and
accordingly the manufacturing cost is increased.
SUMMARY OF THE INVENTION
In view of.the foregoing, an object of this invention
is to provide a switch which can be manufactured relatively

readily without increase of the number of components, and is

"high in the reliability in electrical connection of the

stationary terminal and the armature.
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forned I n one engaglng plece la of the- statlonary tern1- nal 1 _

" (hereinafter referred to as "an arnature 3", when appllcable) and a

-novablge contact 3a provided on its free end portion in such a manner that

the novabl e con- . tact appears on both sides (the upper and | ower surfac-

es) yjof the free. end portion; a novable spring 7 for oper- ating the:
arnature Wi th a snap, the sprlng 7 having it's base end portion engaged

'wnth a V-shaped engagi ng -

The forego;ng obJect of the invention has been
"~ achieved by the provxs;on of a first switch in which an
armature swingébly coupled to a stationary terminal is
operated by depression of a push button to trip between
5 contacts, and in which, the stationary terminal and the
armature are partially welded to each other. 1In the first
switch, the stationary terminal and thé armature coupled to
it are stably electrically connected to each other through
the welded portions.

10 In the first switch, it is possible that the armature
is swingably engaged with the stationary terminal through
their engaging portions, and the armature and the stationary
terminal are welded to each other by using portions thereof
othér than the engaging portions. The armature and the

15 stationary terminal are electrically connected to each other.
-by using their portions which are other than their engaging
portions through which the armature and the stationary
terminal are mechanically coupled to each other. That is, in
the switch, the mechanical connection and the electrical

20 connection of the stationary terminal and the armature are
established_independently of each other.

In the first switch, it is also possible that an
engaging groove is formed in an engaging piece of the
stationary terminal, the base end portion of the armature is

25 engaged with the engaging groove, a first tongue piece

extended from the armature is laid on a second tongue piece
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groove 6 formed in the other engagi ng pi ece 1b of the -statlonary terntnal
"1 and its free end portion engaged wth the free end portion of ‘the .
arnaturf 3; and a push " button 8 supported by the casing in such a manner
t hat i s pushed against the niddle of the armature 3 when depressed. In
theznormal state of the mcro switch; that is, when the push button 8 is
not depressed. yet- as shown in FIGS 22 and 23 the free end portlon of the

formed by bendlng the mlddle portlon of the engaglng plece,
and the two tongue pieces are welded together. The welding
portions of the stationery tefminal and the armature are
located between the engaging portions through which the

5 stationary terminal and the armature are mechanically engaged
with each other; that is, the welding portions are located
where the stationary terminal and the armature are less
displaced from eaeh other. Hence, the welding portions will
not interfere the motion of the armature. The first tongue

10 piece extended from the armature may be bent, and the end
portion of the first tonqgue piece thus bent may be welded to
the second tongue piece formed by bending the middle portion
of the engaging piece. The tongue piece extended from the
armature is bent, and therefore although the end of the

15 tongue is welded to the stationary terminal, the armature can
‘be swung (or’ tripped) smoothly with the engaging portion as a
fulcrum.

In the first switch, it is also possible that an

engaging groove is formed in an engaging piece of the

20 stationary terminal, the base end portion of the armature is
engaged with the engaging groove thus formed, an engaging
recess is formed in the outer surface of the middle portion
of the engaging piece, and a tongue piece extended from the
armature is engaged with the engaging recess, and welded to

25 the stationary terminal. The welding portions of the

stationary terminal and the armature are located where the

I
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_arhature_S is urged upwardly by the elastic restoring force of t he anabIe'
spring-7, so that the novable con- tact 3a‘is held in.contact with the = -
contact of the stationary terminal 4 (which is a normally closed contact).

Wien, “under this condition, the push button .8 is depressed, the niddle of

: th§,arnature 3 is displaced below a predeter- nined position,

i nstantaneously the armature 3 is urged domnmardly by t he elastrb
restoring force of the novabl e

statlonary terminal and the armature are less displaced from
each other, and the weldlng portions will never interfere
with the motion of the armature. 1In the switch, the engaging
piece of the sﬁationary terminal, having no cut, is high
5 rigidity. |
Further, the foregoing object of the invention has
been also achieved by the provision of a second switch in
which an armature swingably coupled to a stationary terminal
is operated by depression of a push button to trip between
" 10 the contacts, and in which a movable spring is laid between
the stationary terminal énd the armature and supported by and
welded to the stationary terminal and the armature. The
elastically movable spring is welded to the stationary
terminal and the armature, and therefore the welding portions
15 scarcely resist the tripping motion of the armature.
Moreover, the foregoing object of the invention has
been also achieved by the provision of a third switch in
which an armature swingably coupled to a stationary terminal
is operated by depression of a push button to trip between
20 the contacts, and in which an engaging groove is formed in an
engaging piece of the stationary terminal, the base end
portion of the armature is engaged with the engaging groove
thus formed, a tongue piece extended from the armature is
placed oﬁ a tongue piecelprotruded from the stationary
25 terminal independently of the engaging piece, and the two

tongue piece are welded together. The engaging piece
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'sprjng 7 (snap action), so that the novabl e contact 3a is tripped over to
the contact. 5a of the other -stationary termnal 5 (which is a normally open .
contact). Thus, -the switching operation has been acconplished.

.‘,}_ .

'subportinq tﬁe base end portidn of the armature on_ﬁhe'
stationary tefminél; aﬁd the tongue piece onto which the
tongue piece of the armature is welded, are formed
independentiy of eé;h other. Therefore, when those tongue

5 pieces are bent which are formed by cutting the stationary
terminal, they will not interfere with each other, and
therefore they can be formed with high accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:
10 FIG. l.is a vertical sectional view showing a switch,
which constitutes a first embodiment of this invention;
FIG. 2 is an exploded perspective view of the switch
shown in FIG. 1;
FIG. 3 is a perspective view showing essential
15 components of the switch shown in FIG. 1;
FIG. 4 is an exploded perspective view of essential
components of the switch shown in FIG. 1;
FIG. 5 is a perspective view showing essential
components of a switch, which constitutes a second embodiment
20 of the invention;
FIG. 6 is an exploded perspective view of essential
components of the switch shown in FIG. 5;
FIG. 7 is a vertical sectional view showing a switch,
which constitutes a third embodiment of the invention;
25 FIG. 8 is an exploded perspective view of essential

components of the switch shown in FIG. 7;
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"FIG. 9 ié a_perspecﬁive'view of essential components
of the switch shown.in FIG. 7; . |

FIG. 10 is a perspective view of essential components
of a switch, which constitutes a fourth embodiment of the
invention;

FIG. 11 is an exploded perspective view of essential
components of the switch shown in FIG. 10;

FIG. 12 is a vertical sectional view showing a
switch, which constitutes a fifth embodiment of the
invention;

FIG. 13 is an exploded perspective view of essential
components of the switch shown in FIG. 12;

FIG. 14 is a vertical sectional view showing a
switch, which constitutes a sixth embodiment of the
invention;

.FIG. 15 is an exploded perspective view of essential
components of the switch shown in FIG. 14;

FIG. 16 is a perspective view of essential components
of the switch shown in FIG. 14;

FIG. 17 is a vertical sectional view showing a
switch, which constitutes a seventh embodiment of the
invention;

FIG. 18 is a perspective view of essential components
of. the switch shown in FI1G. 17;

FIG. 19 is a perspective view showing the stationary

terminals of the switch shown in FIG. 17;
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.In the above-described mcro swtch, .the contact re- sistance of the

~swi tch occurs not only in a portion be- tween the contact 3a and either of
t'he coptacts 4a and 5a but also in each of engagi ng portions between the
‘stationary termnal 1 and the armature 3, between the -novable spring 7 and
t hey stationary tern1na| 1 and be- tween the novable spring 7 and the

armat ur e 3 : ' S

FIG. 20 is a perspectivelview_shOWing the stationary
terminals aséembled in the swifch shown in“FIG..17;

FIG. 21 is a perspective view showing essential
components of a comparative example of the switch;

5 | FIG. 22 is a vertical sectional view showing a

conventional switch; and

FIG. 23 is a perspective view of essential components
of the conventional switch shown in FIG. 22.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

10 Preferred embodiments of this invention will be
described with reference to the accompanying drawings.

First Embodiment

A switch, which conétitutes a first embodiment of the

invention, is as shown in FIGS. 1 through 4. The switch is

15 equal in fundamental structure to the above-described
‘conventional switch. That is, the switch comprises: a
stgtionary terminal 1 which is a common terminal with a pair
of engaging pieces la and 1b; a movable piece 3 having its
base end portion engaged with a V-shaped engaging groove 2

20 formed in the engaging piece la of the stationary terminal 1,
and a movable contaét 3a provided on its free end portion in
such a manner that the movable contact appears on both sides
(the upper and lower suﬁfaces) of the free end portion
(hereinafter referred to as "an armature 3", when

25 applicable); a stationary terminal 4 which is a normally

closed terminal with a stationary contact 4a which is

i




However, the frequent slide notion in the engaging portions nakes the
contact resistance unstable, as a re- sult of which the switch is |iable
to beconme low in contact reliability. Furthernore, sonetinmes the nmicro
swtch suf- fers fronythe following difficulty: Wen the contact re-
si.gtance increases, heat is generated to increase the tenperature of the
mcro swtch, thus adversely affect-. I ng the durablllty of the latter.
“Thus, there is nmuch room.- : o

confronted with the movable contact 3a from above, a
statibnary terminal 5 whiéh is a normally open terminal
having a stationaty contéct 5a which is confronted with the
movable contact 3a from below; a movable spring 7 for

5 operating the armature with a snap, the spring 7 having its
base end portion engaged with a V-shaped engaging groove 6
formed in the other engaging piece 1b 6f the stationary
terminal 1 and its free end portion engaged with the free end
portion of the armature é; and a push-bdtton 8 which is

10  pushed against the middle of the armature 3. Those
components 1 through 8 are fixedly held by a resin casing 9
which is made up of a casing body 9a and a cover casing 9b.

In the'normdl state of the switch; i.e., when the

push button 8 is not pushed yet, as shown in FIG. 1 the free -

15 end portion of the armature 3 is urged upwardly by the
elastic restoring force of the movable spring 7, so that the
stationary contact (or normally closed contact) 4a of the
stationary terminal 4 is held in contact wiﬁh the upper
surface of the movable contact 3a of the armature 3. When

20 the pushed button 8 is pushed, the middle of the armature 3
is deflected downwardly, so that, when the engaging point of
the armature 3 and the spring 7 goes across the prolongation
(or dead point) of the straight line connecting the two
engaging grooves 2 and 6, instantaneously the armature is

25 displaced downwardly with a snap by the elastic restoring

force of the spring 7. As a result, the lower surface of the
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- for |nprovenent in the durablllty of the conventlonal m- cro swtch.

n order to inprove the contact between the engag- ing groove 2 and the
armature 3 in reliability, there has been proposed a method in which the
.engaglng portions of the.engaginng groove 2 and the armature 3 are pl ated
with sliver. However, the nethod is not econonical be- cause the sliver

plating.mﬁrl i ncrease t he manuf acturi ng. ' S -

movable contact 3a is brouéhtlinto.contact_with-the
'statidnary contact (or normally open contact) of the
stationary terminal 5.
In the stationary terminal 1, a tongue piece 1lc is
5 extended from the middle, in the .direction of width, of the
engaging piece la, and bent sidewards. The armature 3 has an
engaging edge 3b, which is engaged with the engaging piece 1la
of the stationary terminal 1. A tongue piece 3¢ is extended
from the engaging edge 3b in such a manner that it is laid on
10 the tongue piece lc of the stationary terminal 1. The two
tongue pieces lc and 3c are welded together at the ends by
soldering, so that the stationary terminal 1 and the armature
3 are positively electrically connected with each other.
Those tongue pieces lc and 3c may be connected by laser
15 weldlng or spot welding.
Second Embodiment
A second embodiment of the invention is as shown in
"FIGS. 5 and 6. The second embodiment is also similar in
fundamental structure to the above-described first
20 embodiment. In the second embodiment, the tongue piece 3¢ of
the armature 3 is longer than in the first embodiment, and it
is curved. The end portion of the tongue piece 3c thus
curved is connected to the tongue piece lc of the stationary

terminal 1 by soldering or laser welding or spot welding.
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cost - of the micro swtch. - In order to inprove the reliability in
el'ectrical con- nection of the stationary termnal 1 and the armature 3, a
met hod has been proposed in which, as shown in FIG 21, both ends of .a {ead
wire 12 are soldered to the por- tions of the stationary ternminal 1 and the
arnpture 3 which are | ess displaced fromeach other. However, the -nmethod is
al so di sadvant ageous in that the nunber. of ' o

éffects-thé ﬁotion.of the armature; that is,_the armature 3
can bé.smooﬁhly'tripped wiﬁh a snap.
Third Embodiment
A third embodiment of the invention is as shown in
5 FIGS. 7 through 9. The third embodiment is also similar in
fundamental sfructure to the above-described first |
embodiment. In the third embodimeﬁt, the tongue piece lc is
extended longer from the middle of the engaging piece la of
the stationary terminal 1 than in the firsf embodiment, and
10 is bent sidewards at a level lower than in the first
embodiment. The tongue piece 3c is extended long from the
armature 3, and bent downwardly at the end. The tongue
piece 3c is set above the tonéue piece lc, and under this
condition the free ends of those tongue pieces 3c and lc are
15 connected together by soldering, laser welding or spot
welding. Hence, the adverse effect of the welding of the
tongues pieces on the motion of the armature can be more
positively eliminated; that is, the armature 3 can be more
smoothly tripped with a snap. In the third embodiment, the
20 push button 8 has a recess 8a to eliminate its interference
with the tongue pieces 1lc and 3c.

Fourth Embodiment

A fourth embodiment of the invention is as shown in
FIGS. 10 and 11. The third embodiment is also similar in
25 fundamental structure to the above-described first

embodiment.

/
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conponent s .and the nunmber of nanufacturing steps are increased as nuch, and .
accordingly the manufacturing cost is increased. SUMMARY OF THE | NVENTI ON
| h'vi ewsof the foregoing, an object of this inventionis to provide a
swi t ch which can be manufactured rel a- o

§

10

15

20

25

In the fourth embodlment an engaglng recesslld is formed in
the outer surface of the engaging plece lc at the middle by
press;ng. A tongue piece 3¢ is extended downwardly from the
engaging edge 3b of the armature 3 which.is engaged with the
engaginé piece la of the stationary terminal 1. The tongue
piece 3c thus extended is inserted into thé engaging recess
1d. Under this condition, the tongue piece 3c is connected
to the stationary terminal 1 by soldering, laser welding or
spot welding.

In each of the above-described first through fourth
embodiments of the-in&ention, the stationary terminal 1 and
the armature 3 are welded to each other by using their
portions which are in direct contact with each other.
However, they may be welded by using their portions which are
in contact with each other through the movable spring 7.

Fifth Embodiment

A fifth embodiment of the invention is as shown in
FIGS. 12 and 13. A switch shown in FIGS. 12 and 13 is
different in structure from the above-described switches.

In the switch, its stationary terminal 1 has an
engaging hole 10, into which one end portion of an operating
metal part 11 is inserted. The other end portion 1lla qf the
operating metal part 11 has an engaging groove 1l1lb, with
which one end portion of an armature 3 is engaged. The
stationary terminal 1 has an engaging groove le, with which
one end portion uf a movable spring 7 is engaged. The other

I —
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tlvely readily mnthout |ncrease of the number of conpo- nents, and is hlgh
in the reliability in electrical connec- -tion of the stationary term nal -
and the armature. 'The foregoi ng object of. the invention has been .-
achi eved by the provision-of a first switch -according to claim 1.

&

"end portion of the épiing 7 is engaged-with the ffge'end
portion of the armaturel3. when a push button 8'set in a
casing 9 is depressed, the other end portion lla of the
operating metal part 11 is moved downwardly thereby. As a
5 result, the armature 3 is tripped with a snap by the elastic

restoring force of the .spring 7, so that the movable contact
3a of the armature 3 is moved from the contact (or normally
closed contact) 4a of an upper stationary terminal 4 over to
the contact (or normally open contact) 5a of a lower

10 stationary terminal 5.

The movable spring 7 has tongue pieces 7a and 7b at
both ends which are formed by cutting for the stationary
terminal 1 and the armature 3, respectively. The ends of
those tongue pieces 7a and 7b are connected to the stationary

15 terminal 1 and the armature 3 by soldering, laser welding ox
-spbt welding. Thus, the stationary terminal 1 is
electrically stably connected to the armature 3 through the
movable spring 7.

Sixth Embodiment

20 A sixth embodiment of the invention is as shown in
FIGS. 14 through 16. The sixth embodimeﬁt is similar in
fundamental structure to the first embodiment. In the sixth
embodiment, its stationary terminal 1 has a pair of engaging
pieces la and 1b which are bent, and a tongue piece 1lc

25 between the engaging pieces la and 1lb. The tongue piece lc
is formed by cutting the body of the stationary terminal 1,

[
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and.bent at the end. The armatnre has an elongated tongue
piece 3c. The end-portioﬁ of the tOngue-piecé 3c is
connected to the tongue piece lc by soldering, laser welding
or spot welding.

The sixth embodiment is free from the difficulty
accompanying the above-described first, second and third
embodiments that, since the tongue piece lc is bent when
formed by using the engaginé.piece la, the latter la is
unavoidably deformed, so that the engaging groove 2 is
lowered in positional accuracy.

Seventh Embodiment

A seventh embodiment of the invention is as shown in
FIGS. 17 through 20. 1In a switch shown in those figures, its
resin casing 9 is made up of a casing body 9a and a cover 9b
which are separable from each other, and its stationary
‘terminals 1, 4 and 5 are held by the casing body 9%a in such a
manner that they are arranged in a line with their flat base
end portions in one plane. The stationary terminal 1 ﬁas a
pair of engaging pieces la and 1lb, and a tongue piece lc at
predetermined positions, which are bent independently of one
another. The armature 3 has an elongated tongue piece 3c,
the end of which is éonnected to the tongue piece 1lc by
soldering, laser welding or spot welding. |

As is apparent from the above description, the

invention has the following merits or effects:

-
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-3- - In the first switch, it is possible that the armature is
 swi ngably engaged with the stationary termnal through their engagi ng

portions, and the armature and the sta- tionary tern1na| are welded to
each other by u3|ng por-- _ S

@
In é éwitch of alfirst aspéct of the invention,,in

which an-arﬁature swingablf coupled to a stationary terminal
is operated by depréssion 6f-a push button to trip between
contacts and the stationary terminal is welded to the

5 afmature, the electrical connection of the stationary
terminal and the armature is greatly improved in reliabiiity;
that is, they are high in durability. 1In welding the
stationary terminal and the armature to each other, it is
unnécessary to use an additional component such as a lead

10 wire; that is, the stationary terminal is welded directly to
the armature. Therefore, they can be relatively readily
welded together by soldering, laser welding or spot welding.
Hence, the switch can be manufactured at relatively low cost
without increase in the number of components or -in the number

15 of manufacturing steps; that is, the switch should be highly -
appreciated in practical use.

When the armature is swingably engaged with the
stationary terminal ﬁhrough engaging portions thereof, and
the armature and the stationary terminal are welded to each

20 other by using portions thereof other than the engaging
portions in the first switch, the stationary terminal is
directly welded to thé armature; however, the welding
scarcely affects the tripping motion of the armature. Hence,
tﬁe switch is excellent in operating performance, having the

25 same effects as the first switch.

-
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tions thereof other than the engaging poftions. The ar- mature and the
stationary term.nal are electrically con- nected to each other by .using-

‘their peortions which are other than their engagi ng portions through which

the ar- mature and the stationary termnal are nmechanically coupled to
eacl¥ other. That is, in the swtch, the me- chanical connection and the
- electrical connection of . the stationary term nal and t he arnature are

. established in- :

When an engaging groove is formed in an engaging
piece of the stationary terminal, the basé'end portion of the.
armature is engaged with the engagiﬁg groové, a first tongue
piece extended from the armature is laid on a second tongue

S piece formed by bending the middle portion of the engaging

piece, and the two tongue pieces are welded together in the
first switch, the difficulty is more effectively eliminated
that the welding adversely affects the tripping motion of the
armature; that is, it is furfher improved in operating

10 performance. Furthef, when the first tongue piece extended
from the armatﬁre is bent, and the end portion of the first
tongue piece is welded to the second tongue piece formed by
bending the middle portion of the engaging piece, the
armature can trip more smoothly, and the difficulty is

15 positively eliminated that the welded portions are for
instance cracked when the armature is tripped repeatedly.
That is, the switch is high in durability in quality, and in
reliability. |

When an engaging groove is formed in an engaging

20 piece of the stationary terminal, the base end portion of the
armature is engaged with the engaging groove thus formed, an
engaging recess is formed in the outer surface of the middle
portion of the engaging piece, and a tongue piece extended
-from the armature is engaged with the engaging recess, and

25 welded to the stationary terminal in the first switch, the

engaging piece of the stationary terminal, which is provided
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dependently of each other. In the first switch, it is also possible
that an engaging groove is formed in an engagi ng pi ece of the stationary
teérmnal, the base end portion of the armature is en- gaged with the
engaging groove, a first tongue piece ex- tended fromthe armature is |aid
on @ second tongue ' piece formed by bending the mddle portion of t he en-
gagi ng piece, and the tmn tongue pieces-are: melded to-

for connectlng the latter to the armature, is high in
mechanlcal strength. Hence, the switch has a merit that it
is higher in durability, in addition to the merits of the
first switch.

5 In a switch of a second aspect of the in§ention, in
which an armature swingably coupled to a stationary terminal
is operated by depression of a push button to trip between
the contacts, and a flexible movable spring is laid between
the stationary terminal and the armature and supported by and

10 welded to the stationary terminal and the armature, the
welding will not adversely affect the tripping motion of the
armature, and the electrical connection of the stationary
term;nal and the armature is high in reliability. That is,
the switch is excellent in performance.

15 In a switch of a third aspect of the invention, in
which an armature sw;ngably coupled to a stationary terminal
is operated by depression of a push button to trip between
contacts, an engaging groove is formed in an engaging piece
of the stationary terminal, the base end portion of the

20 armature is engaged with the engaging groove thu§ formed, a
tongue piece extended from the armature is placed on a tongue
piece protruded from the statioﬁary terminal independently of
the engaging piece, and the two tongue pieces are welded
together, the difficulty that the welding adversely affects

25 the tripping motion of the armature is more positively
;__.,——/—f—-
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" gether. The meldlng portlons of t he statlonary termnal and the armature .
are [ocated between the engaging por- tions:through which the stationary
term ngl and the ar- nature are _nechanically engaged with each other; that
is, the welding portions are | ocat ed where the stationary term-nal and t he
arnmature are | ess displaced fromeach other. Hence, the welding portions
wi Il not. |nterfere t he nDtlon of the armature. The first.tongue piece

. ext ended

eliminated. That is, the sw;tch is much higher in operating

performance.
In each of the éwitches; in order to improve the

reliability in electrical connection of the switching

L] elements, namely} the stationary terminal and the armature;
they are welded directly to each other. Hence, the switch is
smaller in the number of components and in the number of
manufacturing steps than the switch which uses lead wires for
electrical connecting the switching elements. Accordingly,

10 the switch is lower in manufacturing cost.
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~fromthe armature may be bent, and the end portion of the first tongue

pi ece thus bent may be welded to the second tongue_p;_ge_LgLﬂed_b¥_bending
the m @dl'e por- tion of the engaging piece. The ton |ece extended
fromthe armature is bent, and therefore alt hough th ue S
welded to the stationary tern1na| the armature can b I pped)

smoot hl y Mﬁth t he engaglng portlon as a ful crum

WHAT IS CLAIMED IS'

1. A sw1tch in whlch an armature swingably coupled
to a stationary terminal is operated by depression of push
button to trip between contacts, said switch eomprising an

5 improvement wherein said stationary terminal is welded to
said armature. |

2. A switch as claimed in claim 1, wherein

said armature is swingably engaged with said
stationary terminal through engaging portions thereof, and
10 said armature and said statiehary terminal
are welded to each.other by using portions thereof other than
said engaging portions;
3. A switch as claimed in claim 1, wherein
an engaging groove is formed in an engaging
15 piece of said stationary terminal,
| the base end portion of said armature is
engaged with said engaging groove,
a first tongue.piece extended from said
armature is laid on a second tongue piece formed by bending
20 the middle portion of said engaging piece, and
said two tongue pieces are welded together.
4., A switch as claimed in claim 3, wherein
said first tongue piece extended from said

armature is bent, and

0 ‘A R
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in the first switch, it i'S also possible that an engaging groove |s formed
in"an engagi ng pi ece of the stationary termnal, the asShendas pcedf -
the arpgature is en- gaged with the engagi ng groove thus gag-
ing recess is fornmed in the outer surface of the nmiddle
engagi ng pi ece, and a tongue piece ex- tended fromthe arnature
with the engaging

.thé end portion qf'said'firét toﬁgue'piécé is
welded to said seébnd tongue piéce formed by bending the
middle portion of said engaging piece.

5. A switch as claimed in claim 1, wherein
5 an engaging groove is formed in an engaging
piece of said stationary terminal,
the base end portidn of said armature is
engaged with said engaging Qroove thus formed,
an engaging recess is formed in the outer
10 surface of the middle portion of said engaging piece, and
a tongue piece extended from said armature is
engaged with said engaging recess, and welded to said
stationary terminal.
6. A switch in which an armature swingably coupled

15 to a stationary terminal is operated by depression of a push
button to trip between the contacts, said switch comprising
an improvement wherein a movable spring is laid between said
-stationary terminal and said armature and supported by and
welded. to said stationary terminal and said armature.

20 7. A switch in which an armature swingably coupled
to a stationary terminal is operated by depression of a push
button to trip between contacts, comprising an improvement .
wherein

an engaging groove is formed in an engaging piece of

25 said stationary terminal,

21 | O O
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the base. ena -bortion.of said armature is éngaged' with
said engagiﬁg.groové thus fofmed, and

a tongue piece extended from'said armature is placed
on a tongge piece protruded from said stationary terminal
independently of said engaging piece, and said two tongue

pieces are welded together.

This Sheet Has Been Replaced
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-4- . recess, and welded to. the stationary termnal. The wel d- ing portlons
of the stationary terminal and the armature are |ocated where the -
-stationary termnal and the arma- ture are |ess displaced fromeach other,
and tHe wel ding portions wil never |nterfere with the notion of the arnma-

e

' ABSTRACT OF THE DISCLOSURE
A switch in which an armature swingably coupled to a

stationary terminal is operated'by a depression of a push’
button to trip between the contacts. A movable spring is

5 laid between the stationary terminal and the armature to
assist the trip of the armature and the stationary terminal
is welded to the armature. The switch can be manufactured
relatively readily without increase in the number of
components, and is high in the reliability in electrical

10 connection of the stationary terminal and the armature.

R
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ture. In the switch, the’.engaging piece of the stationary termnal, having
no-cut, is high rigidity’- Further, the foregoing object of the -
i nventi,on has been al so achi.eved by the provision of ‘a second switch.
according to claim5. The elastically novable spring is-welded to the
stationary termnal and the armature, and therefore the wel ding portions
scarcely resist the trip- ping notion of the arnature. :

9a(9) S o
21 «EJ(_) 8 7 {3 La 318
AT 7T 777
FIG. 1 Y
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BRI EF DESCRI PTI ON OF THE: DRAW NGS In the acconpanyi ng draw ngs:
FIG 1 is a vertical sectional view showing a switch, ~“ which constitutes °
a first, enbodi ment of this.inven- | tion; ' ' o : : _

This Sheet Has Been Replaced




FIG 2is an expl oded pghspective view of the switch w.shown in FI G 1

I T

FIG 3 is a perspective View showing essential com . “*ponents of the ' -
switch,shown in FIG 1; . FIG 4 is an expl oded perspective view of
essential’ conponents of the switch shown in FIG 1; .FIG 5is a
perspective view show ng essential com.-  ponents of a switch, which
constitutes a second em . ' ' S

is Sheet Has Been Reilaced
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bodi ment of the |nvent|on
corrponents of the switch shown in FIG 5;

vi ew showi ng a switch,
FIG 8 is an. expl oded perspective

essenti al
vertical sectional
. enbodinent of the inven-
vi ew of essenti al

tion;

FIG 6 is an expl oded perspectlve vi ew of
O FIG 7is a

whi ch constitutes a third

- conponents of the switch shown in FIG

2

FIG 7

%a(9
a._(.)sa

1a

1c

1

3¢

16

7

8 7.;3 La _3}3.
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d
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‘FIG ‘9 is a perspective,:ywi ew of essential. conpo- nepts of the switch
~shown in FIG 7; - FIG" 10 is a perspective view of éssential conpo-
nents of a switch, which constitutes a fourth enbod- i ment of the
i nvertion; 'FIG -11 is an expl oded perspective view o essenti al
conmponents ‘of the switch shown in FIG 10; L o
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- 5- FIG 12 is a ¥@rtical sectional view showing a_switch

~ which constitutes a fifth enbodi ment of the inven- sotion;g " FIG
- 13 is an expl oded perspective viewf essential conponents of the
swit¢h shown in FIG 12; - FIG 14 is a vertical sectional view show ng

a switch, whi ch constitutes a sixth embodi ment of the inven-

FIG. 14 |

I
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tion; FIG 15 is ar expl oded perspective view of £5sential

components of the switch shown in FIG 14; .FIG 16"is a perspective
vi ew of¢ essential conpo- - nents of the switch shown in FIG 14; '
FIG #17 is a vertical sectional view showng a swtch, ' whi ch -

~ constitutes a seventh enbodi nent of the in- venti on;

This Sheet Has Been Replaced \ J)
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"FIG 18 is a perspectivezvi ew of essential conpo- .;_"Qents' of the sw.tch

shown in FIG 17; ' “FIG 19 is a perspective view showi ng the - _
stationary termnals of the switch shown in FIG 17; FIG 20 is
a perspective view showi ng the stationary term nals assenbled in the-
swich showmn in FIG 17; "~ - FIG 21 is a perspective view show ng
esser_]ti_al -~ components of a conparative exanple of the
9 8 7 |
\ & 1b ba 9%
Q NANRN \\\\%
FIG. 17 ===
N - <33
2 R T =6 —~
N ~5a
N /.
D~
/ 7
1c ﬁ
1—O s—OJ) +~H0J™
g ;)
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.. swtch; FIG 22 ig.a vertical sectional view showing a con- :
~ventional switch; and % FIG 23 is a perspective vi:éw of essential -
conpo- - nents of the conventional switch shown in FIG 22, DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS ' ' :

» - .
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“Preferred enbodi nents af.-this invention will be de- ‘scribed with reference

to the acconpanyi ng drawvi ngs. Fi rst Enbodi nent A-swi tch, which 3

~constitutes a first enbodi ment of the-invention, irs as showmn in FIGS. 1
t hrough 4. The ' ' L

FIG. 22

NONNNN
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[
.
!
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switch is equal in fundanmental structure to the above- -déscribed L
. conventional switch. That is, the switch com prises: a’stationary terninal
-1 which is a conmon ter- minal with a pair of engaging pieces la and 1b; a
nnv-,aBIe pi ece 3 having its base end portion engaged with a V-shaped

engagi ng groove 2 formed in the engaging piece 1 a of the stationary

terminal 1, and a novable con- tact 3a provided on its free end portion in
such a manner ' S
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SWITCH

BACKGROUND OF THE INVENTION
This invention relates to an electrical connection

structure for a stationary terminal and a movable piece in a

" micro switch or the like.

One example of a conventional micro switch is as
shown in FIGS. 22 and 23.
The micro switch comprises: a stationary terminal 1

which is a common terminal, and a pair of stationary

terminals 4 and 5 which are fixedly inserted in a resin

casing 9; a switching movable piece 3 having its base end
portion engaged with a V-shaped engaging groove formed in one
engaging piece la of the stationary terminal 1 (hereinafter
referred to as "an armature 3“, when applicable), and a
‘movable contact 3a provided on its free énd portion in such a
manner that the movable contact appears on both sides (the
upper and lower surfaces) of the free end portion; a movable

spring 7 for operating the armature with a snap, the spring 7

“having its base end portion engaged with a V-shaped engaging

groove 6 formed in the other engaging piece 1b of the
stationary terminal 1 and its free end portion engaged with
the free end portion of the armature 3; and a push button 8
supported-by the casing in such a manner that it is pushed
against the middle of the armature 3 when depressed. 1In the

normal state of the micro switch; that is, when the push

| This is the replacement sheet
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- 6- t hat t he novabl e contact appears on both sides (the up- per and

| ower surfaces) of the free end portion (herein- after referred to as "an
armature 3", when applicable); a stationary term nal 4 which is a nornally
cl osed ternl- nal with a stationary contact 4a which is confronted wi.th
the novabl e contact 3a from above; a stajionary termi- Sheet Has Been Replaced

button 8 is not depressed yet, as shown in FIGS. 22 and 23
the free. end portibn of the armature 3 is urged upwardly by
the elastic restoring force of the movable spring 7, so that
the movable contact 3a is held in contact with the contact of
the stationaﬁy termihal 4 (which is a normally closed
contact). When, under this condition, the push button 8 is
depressed, the middle of the armature 3 is displaced below a
predetermined position, instantaneously the armature 3 is
urged downwardly by the elastic restoring force of.the
movable spring 8 (snap action), so that the movable contact
3a is tripped over to the contact 5a of the other stationary
‘terminal 5 (which is a normally open contact). Thus, the
switching opetaﬁion has been accomplished.

In the above-described micro switch, the contact
resistance of the switch occurs not only in a portion between
the contact 3a and either of the contacts 4a and 5a but also
in each of engaging porfions between the statiohary terminal
1 and the armature 3, between the movable spring 7 and the
stationary terminal 1 and between the movable spring 7 and
the armature 3. |

However, the frequent slide motion in the engaging
portions makes the contact resistance unstable, as a result
of which the switch is liable to become low in contact
reliability. Furthermore, sometimes the micro switch suffers
from the following difficulty: When the contact resistance

increases, heat is generated to increase the temperature of
This is the replacement sheet
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nal 5 which is a nornmally open termnal having a station- ary contact 5a
which is confronted with the novable con- tact 3a from bel ow, a novable
spring 7 for operating the armature with a snap, the spring 7 having its
base end porti-on—engaged—w-th-a V-shaped engaging groove 6 fornmed in the
ot her engagin plec f he stationary termnal 1 and its free end
portion engag end port3on of the armature 3; and a push
button 8 which '

the micro switch, thus adversely affecting the durability of
the latter. Thus, there is much room for improvement in the
durability of the conventional micro switch.

In order to improve the contact between the engaging
groove 2 and the armature 3 in reliability, there has been
proposed a method in which the engaging portions of the
engaging groove 2 and the armature 3 are plated with silver.
However, the method is not economical because the sliver
plating will increase the manufacturing cost of the micro
switch.

In order to improve the reliability in electrical
cconnection of the stationary terminal 1 and the armature 3, a
method h&s been proposed in which, as shown in FIG. 21, both
ends of a lead wire 12 are soldered to the portions of the
stationary terminal i'and the armature 3 which are less
displaced from each other. However, the method is also
disadvantageous in that the number of components and the
number of manufacturing steps are increased as much, and
accordingly the manufacturing cost is increased.

| SUMMARY OF THE INVENTION

In view of the foregoing, an object of this invention
is to provide a-switch which can be manufactured relatively
readily without increase of the number of components, and is
high in the reliability in electrical connection of the

stationary terminal and the armature.

This is the replacement shoet
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I S pushed against the mddle of the armature 3. Those conponents 1 through

8 are fixedly held by a resin cas- ing 9 which is made up of a casinq body
Ja and a cover casing 9b. ~In the nornal state of the switch; i
when the push button 8.is.not pushed shown i n FITBis Sheet Hes Beendite;

ﬂﬂr ce

portion of the armature 3 is urged upmagdly by the elasti
of the novable spring 7. so that

The foregoing object Qf‘the invention has been

achieved by the provision of a first switch in which an

. armature swingably coupled to a stationary terminal is
operated by depression of a push button to trip between
contacts, and in which, the stationary terminal and the
armature are partially welded to each other. In the first
switch, the stationary terminal and the armature coupled to
it are stably electrically connected to each other through
the welded portions.

In the first switch, it is possible that the armature
is swingably engaged with the stationary terminal through
their engaging portions, and the armature and the stationary
terminal are welded to each other by using portions thereof
other than the engaging portions. The armature and the
stationary terminal are electrically connected to each other
‘py using their portions which are other than their engaging
portions through which the armature and the stationary
terminal are mechanically coupled to each other. That is, in
the switch, the mechanical connection and the electrical
. connection of the sfationary terminal and the armature are
established independently of éach other.

In the first switch, it is also possible that an
engaging groove is formed in an engaging piece of the.
stationary terminal; the base end portion of the afmature is
engaged with the engaging groove, a first tongue piece

extended from the armature is laid on a second tongue piece

This is the replacement sheet
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the stationary contact (or normally closed contact) 4a of the stationary
termnal 4 is held in contact with the upper surface of the novable

cont act 3a of the—armature—3—When t he pushed button 8 is pushed, the
mddl e of the RETRIMIS Bled Bepfl&fi! €Ct €d doynwardly, so that, when the

engagi ng point o and the §bring 7 goes across the
prol ongati.on (or IlH Emﬂ"ﬂm HY the straight |ine connecting the two

engagi ng grooves ,
i

formed by bending the nmiddle portion of the engaging piece,
and the two tongue pieces are welded together. The welding
portions of the stationary terminal and the armature are
located between the engaging portions through which the
stationary terminal and the armature are mechanically engaged
with each other; that is, the welding portions are located
&here the stationary terminai and the armature are less
displaced from each other. Hence, the welding portions will
not interfere the motion of the armature. The first tongue
piéce extended from the armature may be bent, and the end
portion of the first tongue Piece'thus bent may be welded to
the second tongue piece formed by bendihg the middle portion
of the engaging piece. The tongue piece extended from the
armature is bent, and therefore although the end of the
tongue is welded to the stationary terminal, the armatﬁre can
be swung (or tripped) smoothly with the engaging portion as a
fulcrum. |

In the first switch, it is also possible that an
engaging groove is formed in an engaging piece of the
stationary terminal, the.base_end portion of the armature is
engaged with the engaging groove thus formed, an engaging
recess is formed in the outer surface of the middle portion
of the engaging pieée, and a tongue piece extended from the .
afmatﬁre is engaged with the engaging recess, and welded to
the stationary terminal. The welding portions of the

stationary terminal and the armature are located. where the

This is the replacément sheet
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sfantaneously the armature is displaced downwardly wth a snap by the :
el astic restoring force of the spring 7. As a result,_the |lower surface of

t he novabl e contact 3a is brought into contact with the stationary cantact

(or normally open contact) of the stationary terninal &hisSheetHasBedgReplaced
stationary termnal 1, a tongue piece 18 is ex- tended frﬁmﬂ l w in
the direction of wdth, of the engaging piece la, and ben he
armat ur e - :

stationary terminal and the armaﬁure are less displaced from
each other, and the welding portions will never interfere
with the motion of the afmature. In the switch, the engaging
piece of the stationary terminal, having no cut, is high
rigidity. |

Further, the foregoing object of the invention has
been aléo achieved by the provision of a second switch in
which an armature swingably coupled.to a stationary terxrminal
is operated by depression of a push button to trip betwéen
the contacts, and in which a movable spring is laid between
the stationary terminal and the aimature and suppdrted by and
welded to the stationary terminél and the armature. The
elastically movable spring is welded to the stationary
terminal and the armature, and therefore the welding portions
scarcely resist the tripping motion of the armature.

Moreover, the foregoing object of the invention has
been also achieved by the provision of a third switch in
which an armature swingably coupled to a stationary terminal
is operated by depression of a push button to trip between
the contacts, and in which an engagiﬁg groove is formed in an
engaging piece of the stationary ﬁerminal, the base end
portion of the armature is engaged with the engaging groove
thus formed, a tongue piece extended from the armature is
plaCEd on a tongue piece protruded from the stationary
terminal independently of the engaging piece, and the two

tongue piece are welded together. The engaging piece

This is the replacement sheet
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3 has an engagi ng edge 3b, which is engaged with the engaging piece 1 a of
the stationary ternminal 1. A tongue piece 3c is extended fromthe engagi ng
edge 3b in such a nanner that it is laid on the tongue piece 1c of the

i onary t erThisfheet Has splacedt ongue pieces 1c and 3c are bonded toget her

statl
at the ends by hat the statjonary ternminal 1 and the
armature 3 are | ectrically connected with each other. Those

supporting the base end portion of the armature on the
stationary terminal, and the tongue piece onto which the
tongue piece of the armature is welded, are formed
independently of eégh other. Therefore, when those tongue
pieces are bent which are formed by cutting the stationary
terminal, they will not intexrfere with each other, and
therefore they can be formed with high accuracy.
BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is a vertical sectional view showing a switch,
which constitutes a first embodiment of this invention;

FIG. 2 is an exploded perspective view of the switch
shown in FIG. 1;

FIG. 3 is a perspective view showing essential
components of the switch shown in FIé. 1;

FIG. 4 is an exploded perspective view of essential
components of the switch shown in FIG. 1;

FIG. 5 is a perspective view showing essential
components of a switch, which constitutes a second embodiment
of the inventibn;

FIG. 6 is an exploded perspective view of essential
components of the switch shown in FIG. 5;

FIG. 7Iis a vertical sectional view showing a switch,
which constitutes a third embodiment of the invention;
FIG. 8 is an exploded perspective view of essential

components of the switch shown in FIG. 7;
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.tdngue pi eces 1c and 3c nay_be connected by | aser welding or spot welding.

S

S 1 m‘ﬁ““’

FIG. 9 is a perspective view of essential components
of the switch shown in FIG. 7;

FIG. 10 is a perspéétive view of essential components
of a switch, which constitutes a fourth embodiment of the
invention;

FIG. 11 is an exploded perspective view of essential
components of the switch shown in FIG. 10;

FIG. 12 is a vertical sectional view Showing a
switch, which constitutes a fifth embodiment of the

“invention;

FIG. 13 is an exploded perspective view of essential
components of the switch shown in FIG. 12;

FIG. 14 is a vertical sectional view showing a
switch, which constitutes a sixth embodiment of the
invention;

FIG. 15 is an exploded perspective view of essential
components of the switch shown in FIG. 14;

FIG. 16 is a perspective view of essential components
of the switch shown in FIG. 14;

FIG. 17 is a ﬁertipal sectional view showing a
switch,_which constitutes a seventh embodiment of the
invention;

- FIG. 18 is a perspective view of essential components
of the switch shown in FI1G. 17;

FIG. 19 is a peispective view showing the stationary

terminals of the switch shown in FIG. 17;
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-7- Second Enbodi nent A second enbodi nent of the invention is as

shown in FIGS. 5 and 6. The second enbodiment is also sim|l ar
- This Sheet Has Been Replaised -
Ny 9
|

FIG. 20 is a perspective view showing the stationary
terminals assembled in the switch shown in FIG. 17;

FIG. 21 is a perspective view showing essential
components of a comparative example of the switch;

FIG. 22 is a vertical sectional view showing.a
convenﬁional switch; and

FIG. 23 is a perspective view of essential components
of the conventional switch shown in FIG. 22.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Prefefred embodiments of this invention will be
described with reference to the accompanying drawings.

First'Embodiment

A switch, which constitutes a first embodiment of the
invention, is as shown in FIGS. 1 through 4. The switch is
equal in fundamental structure to the above-described
conventional switch. That is, the switch comprises: a
stationary terminal 1 which is a common terminal with-a pair
of engaging pieces la and 1lb; a movable piece 3 having its
base end portion engaged with a V-shaped engaging groove 2
formed in the engaging piece la of the stationarxy terminal 1,
.and a movable contact 3& provided on its free end portion in
such a manner that the movable contact appears on both sides
(the upper and lower surfaces) of the free end portion
(hereinafter referred to as "an armature 3", when
applicable); a stationary terminal 4 which is a normally

closed terminal with a stationary contact 4a which is

This is the replacement sheet
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i n fundanmental structure to the above-described first, enbodi ment. In the
second enbodi nent, the tongue - piece 3c of the armature 3 1S Tonger than
inm the first em bodiment, and it is curved. The @ahilS kB&mQEl

t ongue pi ece 3c thus curved is connected to the to of the
stationary termnal 1 by soldering or | 8er wel d- [ di ng.

The wel di ng of the tongue pieces in this manner scarce the
notion of the armature;

confronted with the movable contact 3a from above; a
stationary terminal 5 which is a normally open terminal
having a stationary contéct 5a which is confronted with the
movable contact 3a from below; a movable spring 7 for
operating the armature with a snap, the spring 7 having its
base end portion engagéd with a V-shaped engaging groove 6
formed in the other engaging piece 1lb of the stationary
terminal 1 and its free end portion engaged with the free end
portion of the armature 3; and a push button 8 which is
pushed against the middle of the armature 3. Those
components 1 through 8 are fixedly held by a resin casing 9
which is made up of a éasing'body 9a and a cover casing 9b.
In the normél state of ﬁhe switch; i.e., when the
push button 8 is not pushed yet, as shown in FIG. 1 the free
end portion of the armature 3 is urged upwérdly by the
elastic restoring force of the movable spring 7; so that the
stationary contact (or normally closed contact) 4a of the
stationary ﬁerminal 4 is held in contact with the upper
surface of the movable contact 3a of the armature 3. When
the pushed button 8 is pushed, the middle of the armature 3
is deflected downwardly, so that, when the engaging point of
the armature 3 and the spring 7 goes across the prolongation
(or dead point) of the straight line connecting the two
engaging grooves 2 and 6, instantaneously the armature is
displaced downwardly with a snap by the elastic restoring

force of the spring 7. As a result, the lower surface of the
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that is, the armature 3 can be snmoothly tripped with a  snap. Third
Eqbodinent A third enbodinent of the invention is as shown in
FIGS. 7 throu The third enbodinent is also simlar i n fundanent al

structure to Iﬁiﬂ?iﬁ’mimi%éd first
11

movable contact 3a is brought into contact with the

stétionary contact (or normally open contact) of the
stationary terminal S. |
~In the statioﬁary terminal 1, a tongue piece lc is
extended from the middle, in the direction of width, of the
engaging piece la, and bent sidewards. The armature 3 has an
engaging edge 3b, which is engaged with the engaging piece 1la
of the statidnary terminal 1. A tongue piece 3c is extended
from the engaging edge 3b in such a manner that it is laid on
the tongue piece 1lc of the stationary terminal 1. The two
tongue pieces lc and 3c are welded together at the ends by
soldering, so tha£ the stationéry terminal 1 and the armature
3 are positively electrically connected with each other.
: fhose tongue pieces lc and 3c may be connected by laser
welding or spot welding.

Second Embodiment

A second embodiment of the invention is as shown in
FIGS. 5 and 6. The second embodiment is also similar in
fundamental structure to the above-described first
embodiment. 1In the second embodiment, the tongue piece 3c of
the armature 3 is longér than in the first embodiment, and it
is curved. The end portion of the tongue piece 3¢ thus
curved is connected to the tongue piece lc of the stationary
terminal 1 by soldering or laser welding.or spot welding.

The welding of the tongue pieces in this manner scarcely

This is the replacement sheet

Date: 40 SEP RS



enbodinment. In the third enbodi ment, the tongue piece 1c i s extended

| onger fromthe mddle of the engaging piece 1 a of the stationary term nal
l1-than in the first em bodinent, and is bent sidewards at a |evel |ower
than in the first enbodi nent. The tongue piece 3c is extended long fromthe
armature 3, ‘and bent downwardly at the é#d. The tongue piece 3c is set
above the tongue piece 1c, and under this condition the free ends of those

affects the motion of the armature; that is, the armature 3
can be smoothly tripped with a snap.

Third Embodiment

A third embodiment of the invention is as shown in
FIGS. 7 thrbugh 9. The third embodiment is also similar in
fundamental structure to the above-described first
embodiment. In the third embodiment, theltongue piece 1lc is
extended longer from the middle oflthe engaging ﬁiece la of
the stationary terminal 1 than in the first embodiment, and
is bent sidewards at é level lower than in the first
embodiment. The tongue piecé 3c is extended long from the
armature 3, and bent downwardly at the end. Thé tongue
piece 3c is set above the-tongue piece lc, and under this
condition the free ends of those tongue pieces 3c and lc are
connected together by soldering, laser welding or spot
welding. Hence, the adverse effect of the welding of the
tongues pieces on the motion of the armature can be more
positively eliminated; that is, the armature 3 can be more
smoothly tripped with a snap. 1In the third.emquiment, the
push button 8 has a recess Ba to eliminate its interference
with the tongue pieces 1lc and 3c.

Fourth Embodiment

A fourth embodiment of the invention is as shown in
FIGS. 10 and 11. The third embodiment is also similar in

fundamental structure to the above-described first

embodiment. e
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tongue pieces 3c and 1lc are connected together by sol- dering, |aser
wel di ng or spot welding. Hence, the ad- verse effect of the welding of the

t ongues pi eces on the notion of the armature can be nore positivelry

elimnat- ed; that is, the armature 3 can_be nore snoot hl Yhig $h d4h Rébladed
snap. In the third enbodi nent, the push Bdtton 8 has a rec?ﬂ"iﬁ "”cm”,’ m

elimnate its interference with the tongue pieces 1lc and 3

In the fourth embodiment, an engaging recess 1ld is formed in
the outer surface of the engaging piece lc at the middle by
pressing. A tongue piece 3¢ is extended downwardly from thé
engaging edge 3b of the armature 3 which is engaged with the
engaging piece la of the stationary terminal 1. The tongue
piece 3c thus extended is inserted into the engaging recess
1d. Under this coﬁdition, the tongue piece 3c is connected
to the stationary terminal 1 by soldering, laser welding or
spot welding.

In each of the above-desc¢ribed first through fourth
embodiments of the invention, the stationary terminal 1 and
the armature 3 are welded to each other by using thei:
portions which are in direct contact with each other.
However, they maj be welded by using their portions which are
in contact with each other through the movable spring 7. |

Fifth Embodiment

A fifth embodiment of the invention is as shown in
FIGS. 12 and 13. A switch shown in FIGS. 12 and 13 is
different in structure from the above-described switches.

In the switch, its stationary terminal 1 has an
engaging hole 10, into which one end portion of an operating
metal part 11 is inserted. The other end portion lla of the
operating metal part 11 has an engaging groove 11b, with
‘which one end portion of an armature 3 is engaged. The
stationary terminal 1 has an engagihg groové le, with which

one end portion of a movable spring 7 is engaged. The other
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Fourth Enbodinent - A fourth enbodi nent of the invention is as shown in
FIGS. 10 and 11. The third enbodinent is also simlar in fundanental
sfructure to the above-described first enbodinent. In the fourth

enbodi ment, an engaging recess 1d is
14

end portion of the spring 7 is engaged with the free end
portion of the armature 3. When a push button 8 set in a
casing 9 is depressed, the othef end portion 1lla of the
operating metal part 11 is moved downwardly thereby. As a’
result, the_armatgre 3 is tripped with a snap by the elastic
restoring force of the spring 7, so that the movable contact
3a of the armature 3 is moved from the contact (or normally
closed contact) 4a of an upper stationary terminal 4 over to
the contact (or normally open contact) 5a of a lower
_stationary terminal 5.

The movable spring 7 has tongue pieces 7a and 7b at
both ends which are formed by cutting for the stationary
terminal 1 and the armature 3, respectively. The ends of
those tongue pieces 7a and 7b are connected to the stationary
termipal 1 and the armature 3 by soldering, laser welding ox
‘spot welding. Thus, the stationary terminal 1 is
electrically stably connected to the armature 3 through the
movable spring 7.

Sixth Embodiment

A sixth embodiment of the invention is as shown in
FIGS. 14 through 16. The sixth embodiment is similar in
fundamental structure to the first embodiment. In the sixth
embodiment, its stationary terminal 1 has a pair of engaging
pieces la and 1b which are bent, and a tongue piece 1c
between the engaging pieces la and 1b. The tongue piece lc

is formed by cutting the body of the statibnary terminal 1,
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formed in the outer surface of the engaging piece Ic at the mddle by
pressing. A tongue piece 3c is extended downwardly fromthe engagi ng edge
3b of the armature.3 which is engaged with the engagi ng piece la of the

15

and bent at the end. The armature has an elongated tongue
piece 3c. The end portion of the tongue piece 3c is
connected to the tongue piece lc by soldering, laser welding
or spot welding.

The sixth embodiment is free from the difficulty
accompanying the above-described first, second and third
embodiments that, since the tongue piece lc is bent when
formed by using the engaging piece la, the latter la is
unavoidably deformed, so that the engaging groove 2 is
lowered in positional accuracy.

Seventh Embodiment

A seventh embodiment of the invention is as shown in

" FIGS. 17 through 20. In a switch shown in those figures, its
resin casing 9 is made up of a casing body 9a and a cover 9b
which are separable from each other, and its stationary
terminals 1, 4 and 5 are held by the casing body 9a in such a

. manner that th;y are arranged in a line with their flat base
end portions in one plaﬁe. The stationary terminal 1 ﬁas a
pair of engaging pieces la and 1lb, and a tongue piece lc at

- predetermined positions, which are bent independently of one
another. The armature 3 has an elongated tongue piece 3c,
the end of which is connected to the tongue piece lc by
soldering, laser welding or spot welding.

As is apparent from the above description, the

invention has the following merits or effects:

This Sheet Has Been RTi This 13 the ravlacsmant sheet

laced
{101 1111 |




16

In a switch of a first aspect of the invention, in
which an armature swingably coupled to a stationary terminal
is operated by depression of a push button to trip between
.coﬁtacts and the stationary terminal is welded to the
.armature, the electrical connection of ﬁhe stationary
terminal and the armature is greatly improved in reliability;
that is, they are high in durability. In welding the
stationary terminal and the armature to each other, it is
unnecessary to use an additional component such as a lead
wire; that is, the stationary terminal is welded directly to
the armature. Therefofe, they can be relatively readily
welded together by soldering, laser welding or spot welding.
Hence, the switch can be manufactured at relatively low cost
without increase in the number of components or in the number
of manufacturing steps; that is, the switch should be highly
appreciated in practical use.

When the armature is swingably engaged with the
sﬁationary terminal through engaging portions thereof, and
the armature and the stationary terminal are welded to each
other by using portions thereof other than the engaging
portions in the first switch, the stationary terminal is
directly welded to the armature; however, the welding
scarcely affects the tripping motion of the armature. Hence,
the switch is excellent in operating performance,.having the

same effects as the first switch.

i ﬁird e
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stationary termnal 1. The tongue piece 3c thus extend- ed is inserted into
t he engagi ng recess 1d. Under this condition, the tongue piece 3c is
connected to the sta- tionary termnal 1 by soldering, |aser welding or
spot wel di ng. In each of the above;pescribed first through fourth
enbodi nrents of the invention, the stationary termnal 1 and the armature 3
are wel ded to each other by using '

When an éngaging groove is formed in an engaging
piece of the stationary terminal, the base end portion of the
armature is engaged with the engaging groove, a first tongue
piece extended from the armature is laid on a second tongue
piece formed by bending the middle portion of the engaging
piece, and the two tongue pieces are welded toéether in the
first switch, the difficulty is more effectively eliminated
that the welding adversely affects the tripping motion of the
armature; that is, it is further improved in operating |
performance. Further, when the first tongue piece extended .
from the armature is bent, and the end portion of the first
tongue piece is welded to the second tongue piece formed by
'bending the middle portion of the engaging piece, the
armature can trip more smoothly, and the difficulty is
positively eliminatéd'that the welded portions are for
instance cracked when the armature is tripped repeatedly.
That is, the switch is high in durability in quality, and in
reliability.

| When an engaging groove is formed in an engaging
piece of the stationary terminal, the base end portion of the
armature is engaged with the engaging groove thus formed, an
engaging recess is formed in the outer surface of the middle
portion of the engaging piece, énd a tongue biece extended
from ﬁhe armature is engaged with the engaging recess, and
welded to the stationary terminai in the first switch, the

engaging piece of the stationary terminal, which is provided
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their portions which are in direct contact with each other. However, they
may be wel ded by using their portions which are in contact with each ot her
through the nova- . ble spring 7, as shown in the follow ng enbodi nent.

Fi fth Enbodi nment A fifth.enbodineq% of the invention is as shown in

for connecting the latter to the armature, is high in
mechanical strength. Hence, the switch has a merit that it
is higher in durability, in addition to the merits of the
first switch.

In a switch of a second aspect of the invention, in
which an armature swingably coupled to a stationary terminal
is operated by depression of a push button to trip between
the contacts, and a flexible movable spring is laid between
the stationary terminal and the armature and supported by and
welded to the stationary terminal and the armature,-fhe
weldiné will not adversely affect the tripping motion of the
armature, and the electrical connection of the stationary
terminal and the armature is high in reliability. That is,
the switch is excellent in performance.

In a switch of a third aspect of the invention, in
which an armature swingably coupled to a stationary terminal
is operated by depression of a push button to trip between
contacts, an engaging groove is formed in an engaging piece
of the stationary terminal, the base end portion of the
armature is engaged with the engaging groove thus formed, a
tongue pieCe extended from the armature is placed on a tongue
piece protruded from the stationary terminal independently of
the engaging piece, and the two tongue pieces are welded
together, the difficulty that the welding adversely affects

the tripping motion of the armature is more positively

laced This is the replacement sheet
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FIGS. 12 and 13. A switch shown in FIGS. 12 and 13 is different in
structure fromthe above-described switch- es. In the swtch, its
stationary termnal 1 has an engag- ing hole 10, into which one end
portion of an operating netal part 11 is inserted. The other end portion
1lla of the operating netal part 11 has an engagi ng groove 11 b, wth
whi ch one end portion of an armature 3 i ¥ engaged.

eliminated. That is, the switch is much higher in'operating
performance.

In each of the switches, in order to improve ﬁhe
reliability in electrical connection of the switching
elements, namely} the stationary terminal and the armature,
they are welded directly to each other. Hence, the switch.is
smaller in the number of components and in the number of
manufacturing steps than the switch which uses lead wires for
electrical connecting the switching eiements. Accordingly,

the switch is lower in manufacturing cost.
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The stationary termnal 1 has an engaging groove le, wth which one end
portion of a novable spring 7 is en- gaged. The other end portion of the
spring 7 is engaged wth the free end portion of the armature 3. Wen a
push button 8 set in a casing 9 is depressed, the other end portion 1lla
of the operating netal part 11 is noved 2odownwardly thereoy. As a result

the armature 3 is tripped with a snap by the el ast irhis StestiHas
-~ JHRL T

WHAT IS CLAIMED IS:

1. A switch in Which an armafure swingably coupled
'.to a stationary terminél is operated by depression of push
button to trip between contacts, said switch comprising an
improvement wherein said stationary terminal is welded to
sald armature.
2. A switch as claimed in claim 1, wherein
said armature is swingably engaged with said
statibnary terminal through engaging portions thereof, and
said armature and said stationary terminal
are welded to each other by using portions thereof other than
said engaging portions.
| 3. A switch as claimed in claim 1, whérein
an engaging groove is formed in an engaging
piece of éaid stationary terminal,
the base end portion of said_armature is
engaged with said engaging groove,
~a first tongue piece extended from said
armature is laid on é second tongue piece formed by bending
the middle portion of said.engaging piece, and
said two tongue pieces are welded together.
4. A switch as claimed in claim 3, wherein
said first tongue piece extended from said

armature is bent, and

/ ey v Ly - " ., & %
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spring 7, so that the novable contact 3a of the armature 3 is noved from
t he contact (or—mortalHclosed contact) 4a of an upper stationary

termnal 4 overngh contact (or normal Iy open contact) 5a of a | ower
stationary ter- novabl e spring 7 has tongue pieces 7a and
7b at both ends ﬂl’t,{ d by cuttemg for the station- ary termnal 1
and the arnature y. The

the end portion of said first tongue piece is
welded to said second tongue piece formed by bending the
middle portion of said engaging piece.

5. A switch as claimed in claim 1, wherein

| an engaging groove is formed in an engaging
piece of said stationary terminal,

the base end portion of said armature is
engaged with'seid engaging groove thus formed,

an engaging recess is formed in the outer
surface of the middle portion of said engaging piece, and

a tongue piece extended from said armature is
engaged with said engaging recess, and Qelded to said
stationary terminal. |

6. A switch in which an armature swingably coupled
to a stationary terminal is operated by depression of a push
button to trip between the contacts, said switch comprising
an improvement wherein a movable spring is laid between said
stationary terminal and said armature and supported by and
welded. to said stationary terminal and said armature.

7. A switch in which an armature swingebly coupled
to a stationary terminal is operated by depression of a push
button to trip between contacts, comprising an improvement
wherein

an engaging groove is formed in an engaging piece of
said stationary terminal,

| \ . .
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ends of those tongue pieces 7a and 7b are connected to the stationary
termnal 1 and the armature 3 by sol - dering, |aser welding or spot
wel di ng. Thus, the station- ary terminal 1 is electrically stably connected

to the ar- mature 3 through the novable spring 7. :
' 22

the base end portion of said armature is engaged with
said engaging 'groo§e thus formed, and
| a tongue piece extended from said armature is placed
on a tongue piece protruded'from séid stationary terminal
independently of said engaging éiece, and said two tongue

pieces are welded together.
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ABSTRACT OF THE DISCLOSURE

SWITCH

A switch in which an armature swingably coupled to a

stationary terminal is operated by a depression-of a push

button to trip between the contacts. A movable spring is

laid between the stationary terminal and the armature to

assist the trip of the armature and the stationary terminal

is welded to the armature. The switch can be manufactﬁred

relatively readily without increase in the number of

components, and is high in the reliability in electrical

connection of the stationary terminal and the armature.

FIGURE 12
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Si xt h Enbodi nent A sixth enbodi ment of the invention is as shown in
FIGS. 14 through 16. The sixth enbodinment is simlar  in fundanental

structure to the first enbodinent. In the sixth enbodinment, its stationary
termnal 1 has a pair of engaging pieces 1 a and 1b which are bent, ‘and a

t ongue
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pi ece 1c between the engagi ng pieces la and 1b. The tongue piece 1 c is
fornmed by cutting the body of the sta- tionary termnal 1, and bent at the
end. The armature has an el ongated tongue piece 3c. The end portion of

t he tongue piece 3c is connected to the tongue piece 1c by sol dering,

| aser wel di ng or spot wel ding. The sixth enbodinent is free fromthe
difficulty ac- conpanying the above-desacribed first, second and third

N —————

i
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enbodi nents that, since the tongue piece 1c is bent when forned by using
t he engaging piece la, the latter 1a is unavoidably deformed, so that the
engaging groove 2 is lowered in positional accuracy. Sevent h Enbodi nent
A seventh enbodi ment of the invention is as shown -

3
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in FIGS. 17 through 20. In a switch shown in those fig- wures, its resin
casing 9 is made up of a casing body 9a and a cover 9b which are separable
fromeach other, and its stationary termnals 1, 4 and 5 are held by the
casing body 9a in such a manner that they are arranged in a line with
their flat base end portions in one plane. The stationary termnal 1 has a
pair of engaging pieces 1la and 1b, and @ tongue piece 1lc at predeterm ned

po-
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sitions, which are bent independently of one another. The armature 3 has
an el ongated tongue picece 3c, the end of which is connected to the tongue

piece 1 ¢ by sol- dering, |aser welding or spot welding. As is
apparent fromthe above description, the in- vention has the foll ow ng
merits or effects: In a swwtch of a first aspect of the invention, in

whi ch an armature swi ngably coupled to a §tationary term na
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I s operated by depression of a push button to trip be- tween contacts and
the stationary termnal is welded to the armature, the el ectrica
connection of the stationary termnal and the armature is greatly inproved
inrelia- bility: that is, they are high in durability. In welding the
stationary termnal and the armature to _each other, it is unnecessary to
use an additional conponent such as a lead wire; that is, the stationary
termnal is welded di-

4
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: 10 - rectly to the armature. Therefore, they can be relatively
readily wel ded together by soldering, |aser welding or
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spot wel ding. Hence, the switch can be manufactured- at relatively | ow cost
W thout increase in the nunber of conponents or in the nunber of

manuf acturing steps; that is, the switch should be highly appreciated in
prac- tical use. When the armature i s swi ngably engaged with the
stationary term nal through engaging portions thereof, and the armature and
the stationary termnal are. wel ded 9 :

9\' la ’ b 4a 9b
N NN ANRNN
FIG. 17 ' )
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to each other by using portions thereof other than the engaging portions in
the first swtch, the stationary ter- mnal is directly welded to the

armat ure; however, the welding scarcely affects the tripping notion of the
arma- ture. Hence, the switch is excellent in operating perform ance,
havi ng the sane effects as the first swtch. “When an engagi ng groove

is formed in an engagi ng piece of the st#ionary terninal, the base end
portion of
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the armature i s engaged with the engagi ng groove, a first tongue piece
extended fromthe armature is laid on a second tongue piece fornmed by
bendi ng the m ddl e portion of the engagi ng piece, and the two tongue pieces
are wel ded together in the first switch, the difficulty is nore effectively
elimnated that the wel ding adversely affects the tripping notion of the
armature; that is, it is further inproved'in operating performance.

Furt her,

FIG. 22
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when the first tongue piece extended fromthe armature is bent, and the end
portion of the first tongue piece is welded to the second tongue piece
fiormed by bending the middle portion of the engaging piece, the armature
can trip nore snoothly, and the difficulty is positively elimnated that
the wel ded portions are for instance cracked when the armature is tripped

repeatedly. That is, the swtch is high intdurability in quality, and in
relia- :
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bilTty. When an engagi ng groove is formed in an engag| ng p| ece of the

stationary termnal, the base end portion of thg F eRgaged-—-w-th
t hé engagi ng groove thus formed, an engaging re e e s » ﬁ’@sout%'i
sur- face of the nmiddle portion of the engaging Fscr giﬁ“apﬁuﬁﬁ etoppaged ...\
extended fromthe armature is engaged with the é ecepaged dtW\eag-stéd'g

1 - : ‘Lrawmg(s) paged ... to paged .1t
o I Abstract - paged . to paged .7,

141 Nov 1997

to the stationary -

SWITCH

DATE OF RECEIPT

Description

This invention relates to an electrical connection
structure for a stationary temninal and a movable piece
in a micro switch or the liks.

One example of a conventional micro switch which
forms the basis for the preamble of claims 1 and 5 is as
shown in FIGS. 22 and 23 (see for instance US-A-5 111
010).

The micro switch comprises: a stationary terminal
1 which is a common terminal, and a pair of stationary
terminals 4 and 5 which are fixedly inserted in a resin
casing 9; a switching movable piece 3 having its base
end portion engaged with a V-shaped engaging groove
formed in one engaging piece la of the stationary termi-
nal 1 (hereinafter referred to as "an armature 3%, when

. applicable), and a -movable contact 3a provided on its
free end portion in such a manner that the movable con-
tact appears on both sides (the upper and lower surfac-
es) of the free end portion; a movable spring 7 for oper-
ating the armature with a snap, the spring 7 having its
base end portion engaged with a V-shaped engaging
groove 6 formed in the other engaging piece 1b of the
stationary terminal 1 and its free end portion engaged
with the free end portion of the armature 3; and a push
button 8 supported by the casing in such a manner that
it is pushed against the middle of the armature 3 when
depressed. In the normal state of the micro switch; that
is, when the push button 8 is not depressed yet, as
shown in FIGS. 22 and 23 the free end portion of the
armature 3 is urged upwardly by the elastic restoring
force of the movable spring 7, so that the movable con-
tact 3a is held in contact with the contact of the stationary
terminal 4 (which is a normally closed contact). When,
under this condition, the push button 8 is depressed, the
middle of the armature 3 is displaced below a predeter-
mined position, instantaneously the armature 3 is urged

~ downwardly by the élastic restoring force of the movable
spring 7 (snap action); so that the movable contact 3a
is tripped over to the contact 5a of the other stationary
terminal 5 (which is a normally open contact). Thus, the
switching operation has been accomplished.
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terminal in the first switch, the engagi ng piece of the sta-

T v,

In the above-described micro switch, the contact re-
sistance of the switch occurs not only in a portion be-
tween the contact 3a and sither of the contacts 4a and
5a but also in each of engaging portions between the
slationary terminal 1 and the armature 3, between the
movable spring 7 and the slationary terminal 1 and be-
tween the movable spring 7 and the armature 3.

However, the {requent slide motion in the engaging
portions makes the contact resistance unstable, as are-:
sult of which the switch is liable to become low in contact .
reliability. Furthermore, sometimes the micro switch suf-
fers from the following difficulty: When the contact re-
sistance increases, heal is generated to increase the
temperature of the micro switch, thus adversely affect-_'
ing the durability of the latter. Thus, there is much room
for improvement in the durability of the conventional mi-
cro switch. T :

In order to improve the contact between the engag-
ing groove 2 and the armature 3 in reliability, thers has
been proposed a method in which the engaging portions
of the.engaging groove 2 and the armature 3 are plated
with sliver. However, the methed is not economical be-
cause the sliver plating will increase the manufacturing
cost of the micro switch.

In order to improve the reliability in electrical con-
nection of the stationary terminal 1 and the armature 3,
amethod has been proposed in which, as shown in FIG.
21, both ends of a lead wire 12 are soldered to the por-
tions of the stationary terminal 1 and the armature &
which are less displaced from each other. However, the
method is also disadvantageous in that the number of
components and the number of manufacturing steps are .
increased as much, and accordingly the manufacturing
cost is increased.

SUMMARY OF THE INVENTION

- In view of the foregoing, an object of this invention
is 1o provide a switch which can be manufactured rela-
tively readily without increase of the number of compo-
nents, and is high in the reliability in electrical connec-
tion of the stationary terminal and the armature.

The foregoing object of the invention has been
achieved by the provision of a first switch according to

claim 1.
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tiodary termnal, which is provided forconnecting the |at- ter to the
armature, is high in nmechanical strength.

In the first switch, it is possible that the armature is .
swingably engaged with the stationary terminal through
their engaging portions, and the armature and the sta-
tionary terminal are welded to each other by using por-
tions thereof other than the engaging portions. The ar-
mature and the stationary terminal are electrically con-
nected to each other by using their portions which are
other than their engaging portions through which the ar-
mature and the stationary terminal are mechanically
coupled to each other. That is, in the switch, the me-
chanical connection and the electrical connection of the
stationary terminal and the armature are established in-
dependently of each other.

In the first switch, it is also possible that an engaging
groovae is formed in an engaging piece of the stationary
terminal, the base end portion of the armature is en-
gaged with the engaging groovs, a first tongue piece ex-
tended from the armalure is laid on a second tongue
piece formed by bending the middle portion of the en-
gaging piece, and the two tongue pieces are welded to-
gether. The welding portions of the stationary terminal
and the armature are located between the engaging por-
tions through which the stationary temminal and the ar-
mature are mechanically engaged with each other; that
is, the welding portions are located where the stationary
terminal and the armature are less displaced from each
other. Hence, the welding portions will not interfere the
motion of the armature. The first tongue piece extendec
from the armature may be bent, and the end portion of

the first tongue piecs thus bent may be welded to the
second tongue piece formed by bending the middle por-
tion of the engaging piece. The tongue piece extended
from the ammature is bent, and therefore although the
end of the tongue is welded to the stationary terminal,
the armature can be swung (or tripped) smoothly with
the engaging portion as a fulcrum.
: Inthe first switch, itis also possible that an engaging
- groove is formed in an engaging piece of the stationary
terminal, the base end portion of the armature is en-
gaged with the engaging groove thus formed, an engag-
ing recess is formed in the outer surface of the middle
portion of the engaging piece, and a tongue piece ex-
tended from the armature is engaged with the engagina
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Henée, the switch has a nerit that it is higher in durabil- ity, in
addition to the nerits of the first switch. In a switch of a second
aspect of the invention, in whi ch an armature swi ngably coupled to a
stationary ter- mnal is operated by depression of a push button to trip
bet ween the contacts, and a flexible novable spring is | ai d between the
stationary termnal and the armature - 4and supported by and wel ded to the

stationary term nal

recess, and welded to the statlionary terminal. The weld-
ing portions of the stationary terminal and the armature -
are located where the stationary terminal and the arma-
ture are less displaced from each other, and the welding
portions will never interfere with the motion of the arma-
ture. In the switch, the engaging piece of the stationary
terminal, having no cut, is high rigidity.

Further, the foregoing object of the invention has
been also achieved by the provision of a second switch
according to claim 5. The elastically movable spring is
welded to the stationary terminal and the armature, and
therefore the welding portions scarcely resist the trip-
ping motion of the armature.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is a vertical sectional view showing a switch,
which constitutes a first embodiment of this inven-
tion;

FIG. 2 is an exploded perspective view of the switch
shown in FIG. 1;

FIG. 3 is a perspective view showing essential com-
ponents of the switch shown in FIG. 1;

FIG. 4 is an exploded perspective view of essential
components of the switch shown in FIG. 1;

FIG. 5 is a perspeclive view showing essential com-
ponents of a switch, which constitutes a second em-
bodiment of the invention; - :

FIG. 6 is an exploded perspective view of essential
components of the switch shown in FIG. 5;

FIG. 7 is a venrtical sectional view showing a switch, -
which constitutes a third embodiment of the inven-
tion;

FIG. 8 is an exploded perspectlive view of essential
components of the swilch shown in FIG. 7;

FIG. 9 is a perspective view of essential compo-
nents of the switch shown in FIG. 7;

FIG. 10 is a perspective view of essential compo-
nents of a switch, which constitutes g fourth embod-
iment of the invention;

FIG. 11 is an exploded perspective view of essential
components of the swilch shown in FIG. 10;
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and the armature, the welding will not adversely affect the tripping notion
Oof the armature, and the electrical connection of the stationary term nal
and the armature is high in reliability., That is, the switch is excellent

in per- formance. In a switch of a third aspect of the invention, in
whi ch an armature sw ngably coupled to a stationary term nal
- 5 -
FIG. 12is avertical sectional view showing a switch,
which constitutes a fifth embediment of the inven- I
tion;

FIG. 13is an exploded parspactive view of essential
components of the switch shown in FIG. 12;

FIG. 14 is avertical sectional view showing a switch,
which constitutes a sixth embodiment of the inven-
tion;

FIG. 15is an exploded perspective view of essential
components of the switch shown in FIG. 14;

FIG. 16 is a perspective view of essential compo-
nents of the switch shown in FIG. 14;

FIG. 17 is a vertical sectional view showing a switch,
which constitutes a seventh embodiment of the in-
vention;

FIG. 18 is a perspective view of essential compo-
nents of the switch shown in FIG. 17;

FIG. 19is a perspective view showing the stationary
terminals of the switch shown in FIG. 17;

FIG. 20 is a perspective view showing the stationary
terminals assembled in the switch shown in FIG. 17;
FIG. 21 is a perspective view showing essential
components of a comparative example of the
switch;

FIG. 22 is a vertical sectional view showing a con-
ventional switch; and

FIG. 28 is a perspective view of essential compo-
nents of the conventional switch shown in FIG. 22,

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Preferred embodiments of this invention will be de-
scribed with reference to the accompanying drawings.

First Embodiment

A switch, which constitutes a first embodiment of
the invention, is as shown in FIGS. 1 through 4. The
switch is equal in fundamental structure to the above-
described conventional switch. That is, the switch com-
prises: a stationary terminal 1 which is a common ter-
minal with a pair of engaging pieces 1a and 1b; a mov-
able piece 3 having its base end portion engaged with
a V-shaped engaging groove 2 formed in the engaging
piece 1a of the stationary teminal 1, and a movable con-

tact 3a provided on its free end portion in such a manner
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is operated by depression of a push button to trip be- tween contacts, an
engagi ng groove is formed in an en- gaging piece of the stationary
termnal, the base end portion of the armature is engaged with the engagi ng
groove thus fornmed, a tongue piece extended fromthe armature i s placed on
a tongue piece protruded fromthe stathionary term nal independently of the

engagi ng piece, and the two tongue pieces are wel ded together, the dif-
that the movable contact appears on both sides (the up-

per and lowsr surfaces) of the free end portion (herein-
after relerred to as *an armature 3°, when applicable);
a slationary tarminal 4 which is a normally closed termi-
nal with a slationary contact 4a which is confronted with
the movable contact 3a from above; a slationary termi-
nal 5 which is a normally open tarminal having a station-
ary contact 5a which is contronted with the movable con-
lact 3a trom below; a movable spring 7 {or operating the
armature with a snap, the spring 7 having its base end
portion engaged with a V-shaped engaging groove 6

formed in the other engaging piece 1b of the stationary

terminal 1 and its free end portion engaged with the frese -
end portion of the armature 3; and a push button 8 which

is pushed against the middie of the armature 3. Those

components 1 through 8 are fixedly held by a resin cas-

ing 9 which is made up of a casing body 9a and a cover

casing Sb.

' In the normal state of the switch,; i.e., when the push
button 8 is not pushed yet, as shown in FIG. 1 the free
end portion of the armature 3 is urged upwardly by the
elastic restoring force of the movable spring 7, so that
the stationary contact (or normally closed contact) 4a of
the stationary terminal 4 is held in contact with the upper
surface of the movable contact 3a of the armature 3.
When the pushed button § is pushed, the middle of the
armature 3 is deflected downwardly, so that, when the
engaging point of the armature 3 and the spring 7 goes
across the prolongation (or dead point) of the straight
line connecting the two engaging grooves 2 and §, in-
stantaneously the armature is displaced downwardly
with a snap by the elastic restoring force of the spring
7. As a result, the lower surface of the movable contact
3a is brought into contact with the stationary contact (or
normally open contact) of the stationary terminal 5.

In the stationary terminal 1, a tongue piece 1c¢ is ex-
tended from the middle, in the direction of width, of the
engaging piece 1a, and bent sidewards. The armature
3 has an engaging edge 3b, which is engaged with the
engaging piece 1a of the stationary terminal 1. Atongue
piece 3c is extended from the engaging edge 3b in such
a manner that it is laid on the tongue piece 1c of the
stationary terminal 1. The two tongue pieces 1c and 3¢
are bonded together at the ends by soldering, so that
the stationary terminal 1 and the armature 3 are posi-
tively electrically connected with each other. Those
tongue pieces 1c and 3¢ may be connected by lase:
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ficulty that the welding adversely affects the tripping no- tion of the
armature is nore positively elimnated. That is, the swtch is nmuch higher
i n operating performance. In each of the switches, in order to inprove
the re- liability in electrical connection of the switching ele- nments,
nanely, the stationary termnal and the garma- ture, they are wel ded

directly to each other. Hence, the switch is smaller in the.nunber of
conmponents and in Second Embodiment

A second embodiment of the invention is as shown
in FIGS. 5 and 6. The second embodiment is also similar
in fundamental structure to the above-described first
embodiment. In the second embodiment, the tongue
pieca 3c of the armature 3 is longer than in the first em-
bediment, and itis curved. The end portion of the tongue
piece 3¢ thus curved is connected to the tongue piece
1c of the stationary terminal 1 by soldering or laser weld-
ing or spot welding. The welding of the longue pieces in
this manner scarcely affects the motion of the armature;
that is, the amnature 3 can be smoothly tripped with a
snap.

Third Embaodiment

A third embodiment of the invention is as shown in
FIGS. 7 through 9. The third embodiment is also similar
in fundamental structure to the above-described first

embaodiment. in the third embodiment, the-tongue piece
1c is extended longer from the middle of the engaging
piecea 1a of the stationary terminal 1 than in the first em- -
bodiment, and is bent sidewards at a levsl lower than in
the first embediment. The tongue piece 3¢ is extended
long from the armature 3, and bent downwardly at the
end. The tongue piece 3¢ is set above the tongue piece
1¢, and under this condition the free ends of those
tongue pieces 3¢ and 1c¢ are connected together by sol-
dering, laser welding or spot welding. Hence, the ad-
verse effect of the welding of the tongues pieces on the
motion of the armature can be more positively eliminat-
ed; that is, the armature 3 can be more smoothly tripped
with a snap. In the third embodiment, the push button 8
has a recess 8a to eliminate its interference with the
tongue pieces 1c and 3c.

Fourth Embodiment

- A fourth embodiment of the invention is as shown
in FIGS. 10 and 11. The third embodiment is also similar
in fundamental structure to the above-described first
embodiment.

In the fourth embodiment, an engaging recess 1d is
formed in the outer surface of the engaging piece Ic at
the middle by pressing. A tongue piecs 3¢ is extended
downwardly from the engaging edge 3b of the armature

. 8 which is engaged with the engaging piece la of the |
” This is the replacement sheet

14 NoOV 987
Date:



t he nunber of manufact uri ng steps than the switch which uses lead wires for
el ectrical connecting the switching elenents. Accordingly, the switch is

| ower i n manufacturing cost.
- 8 -

stationary terminal 1. The tongue piece 3¢ thus extend-
ed is inserted into the engaging recess 1d. Under this
condition, the tongue piece 3¢ is connecled to the sta-
lionary terminal 1 by soldering, laser welding or spot
welding.

In each of the above-described first through fourth
embodiments of the invention, the stationary terminal 1
and the armature 3 are welded to each other by using
their portions which are in direct conlac! with each other.
However, they may be welded by using their portions
which are in contact with each other through the mova-
ble spring 7, as shown in the fcllowjng embodiment.

Fifth Embodiment

A fifth emboediment of the invention is as shown in
FIGS. 12 and 13. A switch shown in FIGS. 12and 13 is
different in structure from the above-described switch-
es.

In the switch, its stationary terminal 1 has an engag-
ing hole 10, into which one end portion of an operating
metal part 11 is inserted. The other end portion 11a of
the operating metal part 11 has an engaging groove 11b,
with which one end portion of an armature 3 is engaged.
The stationary terminal 1 has an engaging groove le,
with which one end portion of a movable spring 7 is en-
gaged. The other end portion of the spring 7 is engaged
with the free end portion of the armature 3. When a push
button 8 set in a casing 9 is depressed, the other end
portion 11a of the operating metal part 11 is moved
downwardly thereoy. As a resuit, the armature 3 is
tripped with a snap by the elastic restoring force of the
spring 7, so that the movable contact 3a of the armature
3 is moved from the contact (or nomally closed contact)
4a of an upper stationary terminal 4 over to the contact
(or normally open contact) 5a of a lower stationary ter-
minal 5.

The movable spring 7 has tongue pieces 7aand 7b
at both ends which are formed by cutting for the station-
ary terminal 1 and the armature 3, respectively. The
ends of those tongue pieces 7a and 7b are connected
to the stationary teminal 1 and the armature 3 by sol-
dering, laser welding or spot welding. Thus, the station-
ary terminal 1 is electrically stably connected to the ar-
mature 3 through the movable spring 7.
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Sixth Embodiment

A sixth embcdiment of the invention is as shown in
FIGS. 14 through 16. The sixth embodiment is similar
in fundamental structure to the first embodiment. In the
sixth embodiment, its stationary tecrminal 1 has a pair of
engaging pieces 1a and 1b which are bent, and a tongue
piece 1c between the engaging pieces 1a and 1b. The
tongue piece 1c is formed by cutting the body of the sta-
tionary terminal 1, and bent at the end. The armature
has an elongated tongue piece 3¢. The end portion of
the tongue piece 3¢ is connected to the tongue piece 1c
by soldering, laser welding or spot welding.

The sixth embodiment is free from the difficulty ac-
companying the above-described first, second and third
embodiments that, since the tongue piece 1¢ is bent
when formed by using the engaging piece 1a, the latter
1a is unavoidably deformed, so that the engaging
groove 2 is lowered in positional accuracy.

Seventh Embodiment

A seventh embodiment of the invention is as shown
in FIGS. 17 through 20. In a switch shown in those fig-
ures, its resin casing 9 is made up of a casing body 9a
and a cover 9b which are separable from each other,
and its stationary terminals 1, 4 and 5 are held by the
casing body 9a in such a manner that they are arranged
in a line with their flat base end portions in one plane.
The stationary terminal 1 has a pair of engaging pieces
1a and 1b, and a tongue piece 1c at predstermined po-
sitions, which are bent independently of one another.
The armature 3 has an elongated tongue piece 3c, the
end of which is connected to the tongue piece 1c by sol-
dering, laser welding or spot welding.

As is apparent from the above description, the in-
vention has the following merits or effects:

In a switch of a first aspect of the invention, in which
an amature swingably coupled to a stationary terminal
is operated by depression ol a push button to trip be-
tween contacts and the stationary terminal is welded to
the armature, the electrical connection of the stationary

terminal and the armature is greatly improved in relia-
bility; that is, they are high in durability. In welding the
stationary terminal and the armature to each other, it is
unnecessary to use an additional component such as a
lead wire; that is, the stationary terminal is welded di-

D
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Cdinmse 1. Aswitch conprising
.an elongated armature (3) having its base end

a stationary term nal
portion hinged to

(1),

said stationary term nal and carrying a novabl e contact (3a) at

its free end

_10_

ractly to the armature. Therefore, they can be relatively
readily welded together by soldering, laser welding or
spot welding. Hence, the switch can be manufactured
at relatively low cost without increase in the number of
components or in the number of manufacturing steps;
that is, the switch should be highly appreciated in prac-
tical use.

When the armature is swingably engaged with the

stationary terminal through engaging portions thereot,
and the armature and the stationary terminal are welded
to each other by using portions thereof other than the
engaging portions in the first switch, the stationary ter-
minal is directly welded to the armature; however, the
welding scarcely affects the tripping motion of the arma-
ture. Hence, the switch is excellent in operating perform-
ance, having the same effects as the first switch.

When an engaging groove is formed in an engaging
piece of the stationary terminal, the base end portion of
the armature is engaged with the engaging groove, a
first tongue.piece extended from the armature is laid on
a second tongue piece formed by bending the middle
portion of the engaging piecs, and the twotongue pieces
are welded together in the first switch, the difficulty is
more effectively eliminated that the welding adversely
affects the tripping motion of the armature; that is, it is
further improved in operating performance. Further,
when the first tongue piece extended from the armature
is bent, and the end portion of the first tongue piece is
welded to the second tongue piece formed by bending
the middle portion of the engaging piece, the amature
can trip more smoothly, and the difficulty is positively
eliminated that the welded portions are for instance
cracked when the armature is tripped repeatedly. That
is, the switch is high in durability in quality, and in relia-
bility.

When an engaging groove is formed in an engaging
piece of the stationary terminal, the base end portion of
the armature is engaged with the engaging groove thus
formed, an engaging recess is formed in the outer sur-
face of the middle portion of the engaging piece, and a
tongue piece extended from the armature is engaged
with the engaging recess, and welded to the stationary
terminal in the first switch, the engaging piece of the sta-
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port‘i on, a novable spring (7) for operating the armature

with a snap, said novable spring having its base end portion
hi nged to said stationary ter- mnal (1) and having its free end
portion en- gaged with said armature, characterized in
t hat

- 11 -

tionary terminal, which is provided {or connecting the lat-
ter to the armature, is high in mechanical strength.
Hence, the swilch has a merit thal it is higher in durabil-
ity, in addition to the maerits of the first switch.

In a switch of a second aspect of the invention, in
which an armature swingably coupledto a stationary ter-
minal is operated by depression of a push button to trip
between the contacts, and a flexible movable spring is
laid belween the stationary terminal and the armature
and supported by and welded to the stationary terminal

and the ammature, the welding will not adversely affect
the tripping motion of the armature, and the electrical
connection of the stationary terminal and the armature
is high in reliability. That is, the switch is excellent in per-
formancs. '

In a switch of a third aspect of the invention, in which
an armature swingably coupled to a stationary terminal
is operated by depression of a push button to trip be-
tween contacts, an engaging groove is formed in an en-
gaging piece of the stationary terminal, the base end
portion of the armature is engaged with the engaging
groove thus formed, a tongue piece extended from the
armature is placed on a tongue piece protruded from the
stationary terminal independently of the engaging piece,
and the two tongue pieces are welded together, the dil-
ficuity that the welding adversely affects the tripping mo-
tion of the armature is more positively eliminated. Thal
is, the switch is much higher in operating performance.

In each of the switches, in order to improve the re-
liability in electrical connection of the switching ele-
ments, namely, the stationary terminal and the ama-
ture, they are welded directly to each other. Hence, the
switch is smaller in the number of components and in
the number of manufacturing steps than the switch
which uses lead wires for electrical connecting the
switching elements. Accordingly, the switch is lower in
manufacturing cost.
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said-armature (3) conprises a first tongue piece
fromits base end portion, and sai d tongue piece
said stationary termnal (1). 2. Aswitch according

soldered to
to claim1, wherein

Claims

- 12 -~

1. A switch comprising

a stationary terminal (1),

an elongated amature (3) having its base end
‘portion hinged to said stationary terminal and
carrying a movable contact (3a) at its free end
portion,

a movable spring (7) for operating the armature
with a snap, said movable spring having its
base end portion hinged to said stationary ter-
minal (1) and having its {free end portion en-
gaged with said armature,

characterized in that

said armature (3) comprises a first tongue piece
(3c) extending from its base end portion, and
said tongue piece (3c) is welded or soldered to
said stationary terminal (1).

2. A switch according to claim 1, wherein

an engaging groove (2) is formed in an engag-
ing piece (1a) of said stationary terminal (1),

- the base end portion of said armature (3) is en-

gaged with said engaging groove (2),
said first tongue piece (3c¢) is laid on a second

(3c) extending
(3c) is welded or

tongue piece (1c) formed by bending the middle .

portion of said engaging piece (1a), and
said first tongue piece is welded or soldered to
said second tongue piece (1c).

3. A swilch according to claim 2, wherein

said first tongue piece (3¢) extending from said
armature (3) is bent, and

the end portion of said first tongue piece (3¢) is
welded or soldered to said second tongue piece
(1c). S
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an engagi ng groove (2) is forned in an engag- I ng piece (la) of
.said stationary termnal (1), t he base end portion of said
armature (3) is en- gaged with said engagi ng groove (2), .
said first tongue piece (3c) is laid on a second tongue piece (1
c) fornmed by bending the mddle portion of said engaging piece
(la), and said first tongue-piladce is wel ded or soldered to

4. A switch according to claim 1, wherein

an engaging groove (2) is formed in an engag-
ing piece (1a) of said stationary temminal (1),
the base end portion of said armature (3) is en-
gaged with said engaging groove (2) thus
- formed,
an engaging recess (1d) is formed in the middle
portion of the outer surface of said engaging
piece (1a), and
said first tongue piece (3c) extending from said
armature (3) is engaged with said engaging re-
cess (1d), and welded or soldered to said sta-
tionary terminal (1).

5. A switch comprising

a stationary terminal (1),

an elongated armature (3) having its base end
portion hinged to said stationary terminal and
carrying a movable contact (3a) at its free end
portion,

a movable spring (7) for operating the armature
with a snap, said movable spring having its
base end portion hinged to said stationary ter-
minal (1) and having its free end portion en-
gaged with said armature,

characterized in that

said movable spring (7) comprises a first
tongue piece (7a) extending from its base end
portion and a second tongue piece (7b) extend-
ing from its free end portion,

said first and second tongue pieces (7a, 7b) are
welded or soldered to said stationary teminal
(1) and said armature (83), respactively.
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sai d second tongue piece (1c). 3. A switch according to claim?2, wherein
said first tongue piece (3c) extending fromsaid : armature (3) is
bent, and the end portion of said first tongue piece (3c) is

wel ded or soldered to said second tongue piece

This is the replacement sheet

Date: 1 4 NOV 1997



(1c)-

This is the replacement sheet

Date:



4. A switch according to claim1, wherein
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an :engagi ng groove (2) is formed in an engag- ing piece (la) of

said stationary termnal (1), the base end portion of said armature
(3) is en- gaged with said engagi ng groove (2) thus f or med,
an engaging recess (1 d) is fornmed in the mddle portion of the
outer surface of said engaging pi ece (la), and -

-4 -
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said first tongue piece (3c) extending fromsaid armature (3) is
engaged with said engaging re- cess (1d), and wel ded or soldered to
said sta- tionary termnal (1). 5. A switch conprising a
stationary termnal (1),
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an el ongated armature (3) having its base end portion hinged to

saird stationary term nal and carrying a novable contact (3a) at its
free end portion, a novabl e spring (7) for operating the
armat ure with a snap, said novable spring having its base
end portion hinged to said stationary ter- mnal (1) and having its

free end portion en-
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gagjed W th said armature, characterized in that sai d
-novabl e spring (7) conprises a first tongue piece (7a) extending

fromits base end portion and a second tongue piece (7b) extend-
ing fromits free end portion,
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said first and second tongue pieces (7a, 7b) are wel ded or sol dered
.to said stationary term nal (1) and said armature (3),
respectively.
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ABSTRACT OF THE DISCLOSURE

SWITCH

A switch in which an armature swingably coupled to a
stationary ferminal is operated by a depression-of a push
button to trip between ;he contacts. A movable spring iS
laid between the stationary terminal and the armature to
assist the trip of the armature ahd the staﬁionary terminal
is welded to the armature. The switch can be manufactured
relaﬁive{y readily without increase in the number of
components, and is high in the reliability in electrical

connection of the stationary terminal and the armature.

FIGURE 12
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