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ABSTRACT OF THE DISCLOSURE

A reed relay comprising two separated members in
longitudinal direction of the relay body, respective which
are molded from a synthetic resin. The molded members
are provided therein with a reed acts as a movable con-
tact, fixed contacts, terminals and a permanent magnet,
and are jointed to each other so as to form a single relay
body, around which an exciting coil is wound.

This invention relates generally to reed relays and, more
particularly to such reed relays that can be easily manu-
factured in the size of mass-production and having less
chattering at contacts.

The present invention has been suggested to make it
possible to simultaneously mold a large number of frame
body and to cut respective terminals of the bodies simul-
taneously in a desired length so that a large number of
frame bodies may be manufactured simultaneously and,
thus, various problems having been caused in mass-pro-
ducing the reed relays are effectively solved, which
solution has been established by way of forming the frame
body of reed relay in two separate portions so that re-
spective portions may be separately molded and a single
frame body will be formed by simply engaging the two
portions with each other, and also by arranging a plu-
rality of terminals molded in the frame body on the same
cutting surface of terminal cutting die.

Thus, the principal object of the present invention
is to provide a reed relay which may be manufactured
at a low cost and in a mass-production scale.

Another object of the present invention is to provide a
reed relay having less chattering at its contacts.

Other objects and advantages will become apparent upon
reading the following detailed description of the present
invention, which shall be made with reference to the
accompanying drawings, wherein:

FIG. 1A is a perspective view of one of the two
synthetic resin molded members for the frame body
according to the present invention.

FIG. 1B is a perspective view of the other synthetic
resin molded member.

FIG. 2 is an explanatory view showing the cutting
state of terminals.

FIG. 3 is a perspective view showing a completed reed
relay according to the invention, of which a portion being
cut out. _

FIGS. 4A and 4B are explanatory views to show the
method of manufacturing the synthetic resin molded
members according to the present invention.

FIG. 5 is a longitudinally sectioned view of another
embodiment of the reed relay according to the present
invention,

FIG. 6A is an explanatory view to show characteristics
of the reed relay according to the invention, and FIG.
6B is an explanatory view to show characteristics of
conventional reed rélays.

The present invention shall now be disclosed in detail
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with reference to an embodiment as illustrated. It should
be appreciated that the invention is not to be limited to
the particular embodiment, but it is rather intended to
include all alternatives, modifications and equivalent ar-
rangements which will fall in the scope of the appended
claims,

Referring now to the drawings, in FIG. 1, A and B
are both molded members of a synthetic resin and the
reed relay frame body will be formed in a single body by
engaging respective molded members with each other.

First of all, structure of the first molded member A shall
be explained with reference to FIG. 1A, In the drawing,
1 is a main body part of the member A, and is provided
with a cavity 2 extending in longitudinal direction at a
side wall of the main body part 1 and with projections
3 and 3’, respectively, lying along each of upper and
lower edges of said cavity. 4 and 4’ are flange parts
provided at both ends of the main body part 1. Further,
5 is a mounting plate, which is embedded in the flange
part 4 so as to locate at an end of the cavity 2 and is
formed of a metal plate having a terminal 6 as shown
to be extending downwardly. 7 is a coil terminal, which
is embedded in the flange part 4 similarly to said terminal
6 and extending at an end downwardly likewise. 8 is a
fixed contact, which is embedded in the flange part 4’ so
as to locate at the other end of the cavity 2 and is formed
of a metal plate having a terminal 9 as shown to be
extending downwardly, 10 is a coil terminal, which is
embedded in the flange part 5 similarly to said terminal
9 so as to extend at an end downwardly. 11 is a further
cavity opened at an end of the member A and the side
to be engaged with the other molded member B. 12 is
a separating wall provided between said cavities 2 and
11. 13 and 13’ are projections provided on the flange
part 4’ in proximity to said fixed contact 8 at an end
of the cavity 2, respectively. These projections 13 and
13’ are adapted to restrict, when the molded members
A and B are engaged with each other, clearance between
both fixed contacts embedded respectively in the molded
members A and B so as to be of a fixed amount with
their projected tips which will contact with opposing
surface of fixed contact of the other molded member B
or of engaging side surface of the latter forming the
same plane with the fixed contact surface. 14 is a stepped
part provided at a side surface of the flange part 4, and
15 is a stepped part provided at a side surface of the
other flange part 4.

Next, the structure of the second molded member B
shall now be explained. 16 is a main body part, which is
provided with a cavity 17 extending in longitudinal di-
rection at a side wall of the main body part 16 and with
grooves or stepped sections 18 and 18’ at upper and lower
edges of the cavity 17, respectively. These stepped sec-
tions 18 and 18’ are adapted to engage with the projections
3 and 3’ of the first molded member A so as to receive
them. 19 and 19’ are flange parts respectively provided
at each end of said main body part 16. 20 is a fixed con-
tact embedded in the flange part 19’ so as to locate at
an end of the cavity 17. Said fixed contact 20 is formed
of a bent metal plate having a terminal 21 as shown to
be extending downwardly. 22 is a coil terminal, which is
embedded in the flange part 19’ similarly to the terminal
21. 23 is a further cavity, which is opened at an end
of the molded member B and the side to be engaged with
the first member A. Between the cavities 17 and 23, a
separating wall 24 is provided. 25 and 26 are stepped
parts provided at side surfaces of the flange parts 19 and
19’, respectively.

As will be seen in FIG. 3, a movable reed 27 will be
provided between the fixed contacts 8 and 20 so as to
freely contact with either one of the contacts with its one
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end, the other end of which is welded to the mounting
plate 5 for the reed 27.

In assembling the frame body of reed relay according
to the present invention by engaging both the molded
members A and B with each other, the flange parts 4
and 19 and the other flange parts 4" and 19’ are faced to
and engaged with each other, respectively, and respective
cavities 2 and 17 are closely faced to each other, so that
the projections 3 and 3’ provided on the first molded
member A will be fitted into the stepped sections 18 and
18’ provided on the second molded member B, respec-
tively, thereby the both members A and B will be com-
bined into a single body. It will be noted here that, at
this occasion, the projections 13 and 13’ provided on the
member A will serve to restrict the clearance between the
respective fixed contacts 8 and 20. Further, the cavities
11 and 23 of the both members A and B will form a small
room as the both members are combined, thus a permanent
magnet 28 will be inserted into this room formed.

29 is a coil wound on the main body parts 1 and 16,
30 is an adhesive tape wound for tightly holding the both
members A and B as combined, and 31 is a synthetic
resin layer for covering the whole reed relay body. The
layer 31 may be formed by means of dipping or any
other suitable way.

While the particular embodiment has been disclosed in
the above so as to be provided with a permanent magnet
28, it should be appreciated that such magnet may be
omitted without disturbing the function of the embodiment
to serve as a relay.

It should be also noted that one of the further features
of the reed relay according to the present invention resides
in the particular mounting positioning of the terminals.
Referring to the first molded member A, it will be noted
that the _terminals 6 and 7 are positioned in proximity to
the stepped parts 15 and 15’ provided at a side wall of
the flange part 4, respectively, and that the terminals 9
and 10 are likely positioned in proximity to the stepped
part 14 provided at a side wall of the flange part 4’. This
feature is for the sake of enabling to cut all excessive and
unnecessary portions of the terminals with a cutting blade
in a single step, after molding the synthetic resin molded
member A with a plurality of materials for such terminals
simultaneously embedded therein. As shown in FIG. 2
of an embodiment of the above cutting step, the molded
member A will be placed on a die 32 having stepped or
protruded parts to be complementary shape for the stepped
parts 14, 15 and 15’ of the member A, so that the all
excessive and unnecessary portions of the terminal mate-
rials will be cut off along the side surfaces of flange
parts 4 and 4’ with a cutting blade 33 slided along said
surfaces. It will be apparent that the same cutting opera-
tion will be carried out with respect to the second molded
member B and that the above mentioned terms “unneces-
sary or excessive portions” of the terminals are to mean
the other portions of the terminal materials than the por-
tions to be as the terminals and remained projected out
of opposite side of the flange parts to the side from which
the terminals extend.

Referring now to the manufacturing method of the
synthetic resin molded members of the reed relay accord-
ing to the present invention, as shown in FIG. 4A, all of
continuous metal materials 34 through 37 for the termi-
nals 6,.7, 9 and 10 are arranged in parallel to each other,
then a number of the molded members A are simul-
taneously molded along the materials 34 through 37 so as
to be formed integrally with the latters by effecting a
suitable molding operation. Then, these molded members
formed in a series integrally with the continnous metal
materials 34 through 37 will be placed on the cutting
device, respectively, so that the materials 34 through 37
will be simultaneously cut along one side wall of the re-
spective flange parts of each molded member as shown
in FIG. 2, thereby the synthetic resin molded members
A having the structure as shown in FIG. 4B can be ob-
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tained. In this case, it is desirable to make the interval
between each of the molded members A formed integrally
with the materials 34 through 37 to be a sufficient length
for that of the terminals, and also, it will be apparent
from the foregoing that the respective stepped parts 14,
15 and 15’ of the flange parts 4 and 4" are placed on cor-
responding stepped or raised parts of the cutting die 32
and the continuous materials 34 through 37 will be cut
along a wall surface of the each flange parts at the
opposite side to that where the terminals are to be pro-
jected.

It should be also appreciated that, while the manu-
facturing method of the first molded members A has been
disclosed with reference to FIGS. 4B and 5B, the method
of manufacturing the second molded members B is sub-
stantially the same with the above method, only except
that different shaped molding die and cutting die adapted
to the former will be used, and further that the stepped
parts are provided on the flange parts having stepped side
surface in proximity to these terminals, which fact be-
ing the second feature of the structure of molded mem-
bers according to the invention, thereby the cutting op-
eration of the continuous metal materials for the termi-
nals will be extremely simplified and made easier.

FIG. 5 shows another embodiment of the present in-
vention, wherein a reed relay formed with both molded
members A and B engaged with each other and contain-
ing a permanent magnet 28 in a receptacle room formed
with the cavities 11 and 23 is shown in a longitudinal
sectioned view. 8 and 20 are fixed contacts made of a
pure iron. An end surface of said permanent magnet 28
is, in the case of this embodiment as shown, brought into
close contact with one of the fixed contacts, i.e., the fixed
contact 8, and the other end of the magnet 28 is arranged
so as to be spaced from the other fixed contact 20.

In the conventional reed relays, respective strengths
of magnetic force at each of polarized fixed contact nor-
mally closed and polarized fixed contact normally opened
are made to be equal. The relation between attracting
force of the polarized fixed contacts and recovery force
of the reed (movable contact piece) in such case will be
as diagrammatically shown in FIG. 6B, in which straight
line OP represents the value when the attracting force is
zero, and a curved line BQC represents a relation of po-
sitioning of free end of the reed between each of the
contacts to the attracting force of polarized fixed con-
tacts. At the point Q, that is, at the intermediate point
between each of the normally closed and opened contacts,
the attracting forces caused by the both polarized con-
tacts are cancelled with each other so as to be zero. The
other straight line AP represents a relation of free end
positionings of the reed between both contacts to the re-
covery force of the free end so as to contact with the
normally closed contact. The attracting force of the nor-
mally closed contact at the time when the free end of
reed is completely attracted by said contact is represented
by PC. At a state where the reed is once excited and the
excitation is terminated after the reed’s free end is at-
tracted to the normally opened contact, the reed’s free
end will be attracted towards the normally opened con-
tact by a force OB. However, at this time, the recovery
force OA of the reed which is larger than the attracting
force OB will become effective and, thus, the reed’s free
end will be again attracted to the normally closed con-
tact.

In order that the free end of reed will automatically
recover to the normally closed contact, it is necessary to
make the recovery force OA of the reed larger than the
attracting force OB of the normally opened contact when
the same is completely attracting the reed’s free end. How-
ever, if the reed’s recovery force is made to be exces-
sively large, the reed’s stiffness will become larger and
consequently the chattering of reed’s free at the time
when the same reaches any of the fixed contacts will be
caused to occur.
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According to the present invention, the permanent
magnet 28 is arranged in such manner that the distance
between the magnet 28 and rear end of the polarized fixed
contact 8 normally closed will be smaller than the dis-
tance between the magnet and rear end of the polarized
fixed contact 20 normally opened (in the case of the
embodiment as illustrated, the magnet is arranged to be
in close: contact with the normally closed contact), so
that thé normally closed contact § will be provided with
a larger magnetic force than the force given to the nor-
mally opened contact 20. With this arrangement, as dia-
grammatically shown in FIG. 6A, the attracting force
PF of ‘the fixed contact 8 normally closed at the time
when the same is completely attracting the reed’s free
end will be made larger than the attracting force OF of
the ﬁxed contact 20 normally opened at the time when
the same is completely attracting the reed’s free end,
thereby. contacting pressure of the free end of reed 27
while the latter is attracted to the normally closed fixed
contact- 8 can be made larger. Further, due to the fact
that the attracting force OE of the normally opened con-
tact 20 while the reed’s free end is attracted to the same
is made: to be smaller, the recovery force OD of the reed
27 which is effective in retracting the reed’s free end from
the normally opened contact 20 at thé time the coil ex-
citation; is terminated will be able to be made smaller.
Consequently, the stiffness of the reed can be made
smaller and, thus, the chattermg of reed apt to be caused
at the time when the reed is engaged with any of the
fixed contact 8 or 20 will be effectively prevented from
occurring.

The present mvent10n is further featured in that the
portion’ where the reed 27 is disposed between the re-
spective opposing fixed contacts 8 and 20 is shielded from
the permanent magnet 28 contamed_ in the relay body,
by means of the separating walls 12 and 24 formed in
respective molded members A and B. By closing thus
the space between the permanent magnet and the con-
tacting: clearance of these opposing fixed contacts, it is
effectively secured that any dusts that will be attracted
from outside and magnetized by the permanent magnet
will not enter into the clearance and, thus, any poss1b1e
troublé caused by such magnetized dusts can be mini-
mized.

A further advantageous feature of the present inven-
tion resides in that the mounting plate 5 for the fixed
side of reed 27 is exposed outside the relay body at its
outernal end edge through an opening 5a formed at out-
ward énds of the cavities 2 and 17 ‘of molded members
A and: B. With this arrangement, it is made possible to
transform the reed mounting plate 5 from outside even
after the members A and B are assembled, so that the
free end of reed 27 contained far into the assembled
members can be controllably positioned at an appropri-
ate position between the respective fixed contacts 8 and
20, by adequately transforming shape of the exposed part
of the mountlng plate § at which the other epd of the
reed 27 is secured to the plate 5.

What is claimed is:

1. A reed relay comprising a first synthetic resin
molded member (A), a second synthetic resin molded
member (B) to be engaged with said first molded mem-
ber (A) so as to be a single (frame) body, and an
exciting coil wound on the combined single body of
said first and second molded bod;es

said first molded member having a main body part (1)

and flange parts (4, 4’) at both ends thereof,

said flange parts being provided with terminals, re-

spectively, engaging side of said first molded member
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with the second molded member being provided with
a cavity (2) extending in longitudinal direction of
the main body part,

said cavity being provided at one end with a fixed con-

tact (8) embedded and at the other end with a reed
mounting plate (5) embedded, respective which is
formed integrally with one of said terminals at re-
spective flange parts,

said reéd mounting plate (5) being provided with a

reed (27) extending through said cavity and secured
at its one end to the reed mounting plate, the other
end of which reed being arranged so as to freely
contact with said fixed contact;

said second molded member (B) having a main body

part (16) and flange parts (19, 19”) at both ends
thereof,

said flange parts being provided with terminals, re-

spectively, engaging side of said second molded mem-
ber with the first molded member being provided
with ‘a cavity (17) extending in longitudinal direc-
tion of the main body part,

said cavity being provided at one end with a fixed

contact (20) embedded and formed integrally with
one of said terminals at one of the flange parts, and
said first molded member (A) and second molded
member (B) being so combined that the fixed con-
tact (8) of first molded member and the fixed con-
tact (20) of second molded member will oppose to
each other through the free end of reed (27).

2. A reed relay according to claim 1, which being
provided with a permanent magnet received in a cavity
provided at one end of the combined body of said
first and second molded members (A, B).

3. A reed relay according to claim 1, wherein said
terminals provided at respective flange parts of the first
and second molded members are positioned along side
walls of said flange parts.

4, A reed relay according to claim 1, wherein at least
one of said first and second molded members being pro-
vided with at least one projection for determining clear-
ance between said two fixed contacts, at the engaging
side of the member with the other member opposing
thereto.

5. A reed relay according to claim 1, wherein said
molded members respectively having at the side engag-
ing with the other a complementary fitting part to fit
in each other.

6. A reed relay according to claim 1, wherein said
cavity for receiving the permanent magnet at an end
of the molded members being shiclded from the fixed
contacts- embedded in said members by means of a
separating wall,

7. A reed relay according to claim 1, wherein said

‘ permanent magnet being separated from said fixed con-
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tacts with a smaller clearance at the side of normally
closed contact than the side of normally opened con-
tact.
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