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(571 ABSTRACT _ .
An improved electromagnetic switch device capable
of remarkably reducing the arcs which would be pro-
duced at the time of opening and closing of the switch.
The switch is provided with an arc-cutting contact in
either one of the movable and fixed main contacts, the
arc-cutting contact being retractively protruded out-
wardly beyond the contacting surface of the main
contact in which it is provided, so that the arc-cutting
contact comes into contact with the opposing main-
contact prior to the engagement of the main contacts,
through which the switch 'is brought into on-operation,
while the arc-cutting contact comes out of contact
with the opposing main contact after disengagement
of the main contacts by which the switch is brought
into off-operation.

8 Claims, 3 Drawing'Figureé -
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1
ELECTROMAGNETIC SWITCH DEVICE -

BACKGROUND OF THE INVENTION

This invention relates to an electromagnetic switch
device, and more particularly to an improved electro-
‘magnetic switch device whereby burning losses due to

S

arcs of the switch contacts may be remarkably reduced. .

It is known in the art that the main cause of the burn-
ing losses of the switch contacts in a switch having a
movable contact and a fixed contact is the arc heat gen-
erated at the time of opening and closing of the switch.
The conventional switclies of the type are generally
provided with arc-cutting contacts connected in paral-
lel with main contacts of the switches.

THE OBJECT OF THE INVENTION

{tis a primary object of the present invention to pro-
vide an electromagnetic switch device whereby genera-
tion of arcs between the contacts is remarkably re-
duced.

It is another object of the present invention to pro-
vide an electromagrietic switch device having a retrac-
tile arc-cutting contact in either one of the movable
and fixed main contacts for reducing generatlon of arcs
therebetween.

1t is other object of the present invention to provrde
an electromagnetic switch device having a retractable
arc-cutting contact in either one of movable and fixed
main contacts, the arc-cutting contact being normaily
protruded outwardly beyond the ‘contacting surface of
the main contact in which it is provided, so that the arc-
cutting contact comes into contact with the oppositing
main contact before the engagement of the main
contacts, through which the switch is in on-operation,
while the arc-cutting contact comes out of contact with
the opposing main contact only after the disengage-
ment of the main contacts by which the switch is
brought into off-operation.

It is a further object of the present invention to pro-
vide an electroimagnetic switch of the .nature men-
tioned above, which switch is simple and compact in
construction, easy to use and economical to manufac-
ture.

SUMMARY OF THE INVENTION

According to the present invention, there is provided
an clectromagnetic. switch device comprising a base
plate member; an electromagnet securely mounted on

said. base plate member by means of a conductive

bracket and including -a coil winding and a fixed iron
core inserted in the coil winding along the longitudinal
axis thereof; a movable arm member pivotally mounted
on said conductive bracket, adapted to be attracted by
said iron core upon energization of the coil and pro-
vided with an extension connected to the fore end por-
tion thereof; said movable arm member being normally
biased away from the iron core by means of a spring;
a movable main contact provrded in the fore end por-
tion of said extension; a fixed main contact provided on
a conductive bracket securely mounted on the base for
engagement with said movable main contact; a retract-
- able arc-cutting contact provided in either one of the
movable and fixed main contacts and being normally
- protruded outwardly beyond the contacting surface of
the main contact in which it is provided by means of a
spring, so that the arc-cutting contact comes into
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2

contact with the opposing main contact prior to the en-
gagement of the main contacts; through which the
switch is in on-condition, and comes out of contact
with the opposing contact after disengagement of the
main contacts by which said swrch is brought into off-
condition.

It is preferred that the arc- cuttmg contact mentloned
above has a head of convex shape and the opposing
main contact has a recess of concave configuration to
snugly fit with the head of the arc-cutting contact.

BRIEF DESCRIPTION OF THE DRAWINGS

The above .and other objects, features and advan-
tages of the present invention will become more obvi-
ous from the following description when taken'in con-
junction with the accompanying drawings which show,
for purposes of illustration only, a preferred embodi-
ment in accordance with the present invention, and
wherein:

FIG. 1 is a partially sectioned side elevatlon of the
electromagnetic switch device according to the present S
invention; :

FIG. 2isa fragmentary vertical cross-sectlon on an
enlarged scale, of the main and arc-cutting contacts of
the present invention showing the main contacts ina -
slightly opened position; and

FIG. 3 is a view similar to FIG. 2, but showing the
main contacts in a closed position.

'DETAILED DESCRIPTION OF THE INVENTION

Referring now to the accompanying drawings
wherein like reference numerals are used throughout
the various figures to designate like parts, and more
particularly to FIG. 1, the reference numieral 1 desig-
nates an electromagnet securely mounted -on a base
plate member and having a fixed iron core 3 inserted
in a coil winding 2 along the longitudinal axis thereof.
There is shown at 4 an arm member movably mounted
on a bracket 5 of a conductive material for pivotal
movement toward and away from the fixed iron core 3
of the electromagnet 1. The movable arm member 4 is
normally urged away from the iron core 3 by means of
a tension spring 6 which is connected at one end
thereof to the rear end of the movable arm member 4
and at the other end to a flange provided on the con-
ductive bracket 5. The movable arm member 4 is fur-
ther provided with an extension strip member 7 having
a movable main contact 8 at the fore end portion
thereof. The movable main contact 8 has a recess or
bore 9 in the central portion thereof for receiving a re- .
tractable are-cutting contact 11 which is normally held
in a projected: position by means of a spring 10. There
is provided a fixed main contact 12 beneath the mov-
able main contact 8 for engagement therewith. The
fixed contact 12 is securely mounted on a brackst 13
of conductive material and has a recessed or concaved
contact surface 14 in the central portion thereof for en-
gagement with the arc-cutting contact 11. A through’
hole 15 is formed in the fixed contact 12 and communi- .
cates with the central portion of the recessed concave
contact surface 14. :

With the switch device of the present invention,
when the coil 2 of the electromagnet is energized and
the movable arm member 4 is attracted by the iron core
3 against the tension of the spring member 6, the arc-
cutting contact 11 comes into contact with'the recessed’
concave contact surface 14 of .the fixed main contact
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12 as shown in FIG. 2 before the movable contact 8 en-

gages with the fixed contact 12 as shown in FIG. 3, thus
closing the switch. On the othér hand, if the coil 2 is de-
energized, the movable main contact 8 disengages from
the fixed main contact 12 before the disengagement of
the arc-cutting contact 11 from the recessed concave
contact surface 14.

The arc-cutting contact 11 which is normally held in
the protruded position by the spring may be alterna-

tively provided on the side of the fixed contact 12. In |

such a case, the same on- and off-operation may be ef-
fected as described hereinabove. The recessed contact
surface 14 may be covered with an arc-resistant metal
chip.

The arc discharge is generally produced in an in-
creased amount at thé time of opening of the switch
than at the time of closing of the same. According to
the present invention, when the movable main contact
8 is disengaged from the. fixed contact 12, the arc-
cutting contact 11 is still in contact with the concave
contact surface 14 allowing the current to flow there-

_through. Therefore, no arc is produced at this stage.
Only a small amount of arc is produced at the time
when the arc-cutting contact 11 is disengaged from the
fixed contact 12. '

. Itis preferred to use silver as a material of a contact
in an electromagnetic switch having opposed contacts.

However, this material easily lends itself to the burning
loss due to an arc discharge and therefore is usually
used in the form of an alloy added with W, Cu, Cd and
the like. Such alloy, however, hasa disadvantage that
it is oxidized by the arc and produces heat due to in-
creased contact resistance. With the switch construc-
tion of the present invention, arc is produced in a slight
amount only at the arc-cutting contact 11, so that it is
possible to form only the arc-cutting contact 11 by an
arc resistant metal and the others by silver to obtain im-
proved contacts with remarkably reduced burning
losses, oxidation and heat generation. and with in-
creased durability. Furthermore, according to the pres-
ent invention, the arc-cutting contact may be provided
" either on a side of the movable contact 8 or fixed
contact 12 and is normally held in a protruded position
by means of a spring, so that the arc-Cutting contact 11
invariably comes into contact with one of the opposed
main contacts prior to the engagement thercof at a time
of the on-operation of the switch and comes out of
contact with the one of the opposing main contacts
after disengagement thereof at a time of off-operation
of the switch. :

It will be understood from the forégoing that, accord-
ing to the present invention, a contact of compact con-
struction - is -obtained, so that the electromagnetic
switch of the present invention may be easily inserted
into various kinds of circuits. The present electromag-
netic switch further has an advantage of durability suf-
ficient for opening and closing operatlon of large
amount of current.

While there has been shown and described a pre-
ferred embodiment of the present invention, it is under-
stood that the same is not limited thereto, but is suscep-
tible of many changes and modification within the
apirit and scope thereof and it is not intended to limit
to the detail$ shown and described herein but to cover
all such changes and modifications as are encompassed
by the scope of the appended claims.

What is claimed is:
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1. An electromagnetic switch device comprising a
base plate member; an electromagnet securely
mounted on said base plate member by means of a con-
ductive bracket and including a coil winding and a
fixed iron core inserted in the coil winding along the
longitudinal axis thereof; a movable arm member pivot-
ally mounted on said conductive bracket, adapted to be
attracted by said iron core upon energization of the coil
and provided with an extension connected to the fore
end portion thereof; said movable arm member being
normally biased away from the iron core by means of
a spring; a movable main contact provided in the fore
end portion of said extension; a fixed main contact pro-
vided on a conductive bracket securely mounted on the
base for engagement with said movable main contact;
a retractable arc-cutting contact provided on one of the
main contacts and being normally protruded outwardly
beyond the contacting surface of the one main contact
in whiclrit is provided by means of a spring, so that the
arc—cuttmg contact comes into contact with the other
main contact prior to the engagement of the main
contacts, through which the switch is in on-condition,
and comés out of contact with the other main' contact
after disengagement of the main contacts by which said
switch is ‘brought into off-condition; said one- main
contact having a bore formed therein and communicat-
ing with the contacting surface of said one main
contact, said arc-cutting contact being slidably dis-
posed within said bore and said spring also being dis-
posed within said bore and resiliently urging said arc-
cutting contact outwardly of said bore so that a portion
thereof normally protrudes beyond said contacting sur-
face, the protruding portion of said arc-cutting contact
having a convex configuration, and said other main
contact having a recess formed therein and communi-
cating with the contacting surface of said other main
contact, said recess being adapted to receive therein

the protruding portion of said arc-cutting contact prior
to engagement of the contacting surfaces of said main
contacts.

2. An electromagnetic switch device as claimed in
claim 1, wherein the arc- cuttmg coritact has a head of
convex shape while the main contact engageable with
the arc-cutting contact has a recess of concave conﬁgu-
ration.

3. An electromagnetic switch devnce as clalmed in
claim 2 wherein a surface of said recess is covered with
an arc resistant metal.

4. An electromagnetic switch device as clalmed in
claim 2, wherein the head of the arc-cutting contact is
made of an arc resistant material. :

5. An.electromagnetic switch device according to
claim 1, wherein said other main contact has a through
hole formed therein, one end of said hole communicat-
ing with the central portion of said recess so that oxi- -
dized metal particles formed as a result of arcing may
pass through said hole to maintain the contacting sur-
face of said recess clean.

6. An electromagnetic switch devnce, compnsmg
base means, electromagnetic means mounted on said
base means and including a core;

conductivé arm means disposed adjacent said elec-

tromagnetic means, and means mounting said con-
ductive arm means for movement relative to said
electromagnetic means between a first position
wherein. said arm means is attracted to said core
and a second position wherein said arm means is
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spaced from said core, and biasing means coacting
with said arm means for normally maintaining same
in said second position;

a first main contact mounted on said conductlve arm
means for movement therewith;

a second main contact disposed opposite said ﬁrst
main contact, and conductive means mounting said
second main contact securely on said base means,

* said first and second main contacts having opposed
contacting surfaces which are adapted to be moved
into engagement with one another;

one of said main contacts having a recess formed
therein and communicating with the respective

contacting surface, an arc-cutting contact slidably -

disposed 'within said recess, and spring means dis-
posed within said recess for normally urging said
arc-cutting contact so that at least a portion thereof
protrudes outwardly of said recess beyond the re-
spective contacting surface, the protruding portion
of said arc-cutting contact having a substantially
convex external configuration;

the other main contact having a concave recess
formed therein and communicating with the re-
spective contacting surface of said other main
contact, said recess being disposed opposite the
protruding portion of said arc-cutting contact so as
to receive said protruding portion therein as said
main contacts are relatively moved toward one an-
other, said other main contact further having a
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through hole formed therein with one end of the
through hole communicating with the central por-
. tion of said recess, whereby oxidized particles
caused by arcing pass through said hole;
whereby movement of said main contacts toward one
another causes the protruding portion of said arc-
cutting contact to engage the surface defining said
recess before said contacting surfaces engage one
another, and whereby the protruding portion re-
mains in engagement with the surface defining said
recess after the opposed contacting surfaces have
been moved out of engagement with one another.
7. A switch device according to claim 6, wherein said
first and second main contacts each comprise blocklike
members, said recess.and said through hole as formed
in said other main contact being disposed in the central
portion of said blocklike member so that said recess is
disposed near the center of the respective contacting
surface, and wherein the recess as formed in said one
main contact is also positioned centrally thereof and
communicates with the respective contacting surface

.substantially in the center thereof.

8. A switch device according to claim 7, wherein said
one main contact is disposed above said other main
contact, and said through hole as formed in said other
main contact extending substantially vertically so that
the oxide particles caused by arcing freely fall through

said hole.
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