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The present invention relates to a relay having a vibrat-
ing magnetic reed.

A vibrating magnetic reed having natural frequency is
supposed to be subjected to alternating magnetic field.
The amplitude of the reed increases rapidly when the fre-
quency of the alternating field is brought into agreement
with the natural frequency of the reed. If a fixed contact
is located opposite the reed and a winding means is pro-
vided, which is supplied with alternating current of an
arbitrary frequency to establish the alternating field, upon
the agreement between the frequency of the current and
the natural frequency of the reed, intermittent contact
action is made between the fixed contact and the reed.
This arrangement, therefore, functions as a frequency dis-
criminating relay. In this type of vibrating reed relay the
reed is generally subjected to the D.C. field by means of a
permanent magnet, and consequently the vibration con-
dition varies with the intensity of the permanent magnet.
Mass production of permanent magnet of constant in-
tensity, however, is extremely difficult. And therefore, a
disadvantage lies in the fact that the relay of uniform
characteristics cannot be produced with ease.

It is an object of the present invention to eliminate
the above-mentioned disadvantage and provide a vibrat-
ing reed relay in which the vibration characteristics can
be adjusted easily even if permanent magnets are not
uniform in their strength and vibrating reeds or fixed con-
tact parts are structurally not uniform.

This and other objects of the present invention shall
be apparent from the following detailed description with
reference to the accompanying drawings which illustrate
preferred embodiments in which:

FIG. 1 is a plan section taken across the essential parts
of the present invention with a cover member removed;

FIG. 2 is a longitudinal section;

FIG. 3 is an enlarged section taken along line A-B
in FIG. 2; and

FIG. 4 is a perspective view of one part of another em-
bodiment. :

Referring to the drawings, it has a cylindrical bobbin
1 on which a coil 2 is wound and a conical reed holder
3 fitted in the corresponding conical hollow, the hollow
being formed at one end of the bobbin. A reed strip 4
is made of magnetic material having good resiliency and
less residual magnetism but great permeability and two
contact strips 5 and 6 are of the same material for the
purpose of the elimination of contact potential difference.
Two contact strips are arranged respectively on either side
of the reed strip and they are inserted and fixed to the
holder. The contact strips 5 and 6 have different natural
frequency from that of the reed strip 4. A contact pro-
jection 7 is formed at the tip of the contact strip. An
annular permanent magnet 8 of ferrite and the like is fitted
rotatably on the top of the bobbin 1. This permanent
magnet, as shown in FIG. 3 is so magnetized that the
opposite parts of any diameter have N and S poles respec-
tively. The relay body as mentioned above is fitted in the
semicylindrical groove of an insulation base 9. The reed
strip 4 and the contact strips 5, 6 are connected at their
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ends to terminal pins 10 and 11, 12, while both ends of
the winding 2 are connected to terminal pins 13, 14 and
then a cover member 15 is fitted onto the base.

Consequently, the permanent magnet 8 is rotated so
that N and S poles are arranged with respect to the reed
strip 4 and the contact strips 5, 6 as shown in FIG. 3(qa).
When the winding 2 is supplied with A.C. current the
reed strip 4 is magnetized at the top N or S alternatively
with the frequency of said A.C. current, so that the reed
is displaced at the top as indicated by chain line 4" or 4"’
when magnetized N or S.

In other words the reed strip 4 is vibrated with the fre-
quency equal to that of A.C. current with which the coil
2 is supplied. And upon the agreement between the fre-
quency of the current and the mechanical natural fre-
quency of the reed strip the amplitude increases rapidly
to make intermittent contact between the contact strips
5 and 6.

As the contact strips 5 and 6 are provided with the con-
tact projections 7, the reed strip 4 does not come in close
contact with the contact strips 5 and 6, but an air layer
of suitable thickness is left between the reed strip and the
contact strip. This eliminates incomplete contact due to
the resulting air-pressure from the movement of the reed
strip and prevents the excessive transmission of the reed
vibration to the contact strip as well as the transmission
of the vibration to the base 9 due to the resiliency of the
contact strips 5 and 6. If use is made of one of the con-
tacts 5 and 6 between which the reed strip 4 is arranged,
the intermittent current of the frequency equal to that of
the current flowing in the coil 2 can be obtained, but if
the contact strips 5 and 6 are connected in parallel with
each other, the output of the double frequency can be
obtained. Generally the reed strip 4 of the natural fre-
quency less than the order of 500 cycles vibrates with rela-
tively large amplitude, but the amplitude decreases rapidly
for the frequency more than the order of 500 cycles.
Therefore, it is difficult to obtain the output of high fre-
quency. However, as mentioned above, the double fre-
quency can be obtained by arranging the contact strips
on either side. In this respect it is extremely advan-
tageous.

The amplitude of the reed strip 4 depends on the in-
tensity of the permanent magnet 8 and, therefore, it is
necessary to adjust the intensity of the permanent magnet
in order to permit the reed strip to vibrate with such a
proper amplitude that the reed strip comes in appropriate
contact with the contact strip 5 or 6, if the coil 2 is sup-
plied with a predetermined value of current.

In accordance with the present invention, if the perma-
nent magnet 8 is rotated in the direction shown by the
arrow in FIG. 3(a) into the position as seen in FIG.
3(b), the component of the magnetic field intensity in
the direction of vibration vanishes and consequently, the
amplitude becomes substantially null as if the permanent
magnet were removed. Any intensity component of the
magnetic field can be obtained in the vicinity of the mid-
dle position. Therefore, even if the intensity of mag-
netization or the spacing of the reed strip with respect
to the contact strip 5 or 6 is not uniform, the proper
contact state can be obtained in the present invention
by simply rotating the permanent magnet 8. In the em-
bodiment mentioned above the permanent magnet 8 is a
single member, but the permanent magnet may have a
dual construction consisting of two annular permanent
magnets 8" and 8, each of which can be rotated inde-
pendently as seen in FIG. 4. In other words the finer
adjustment can be obtained by rotating either of two
permanent magnets or each of them in the opposite direc-
tions, while the broad adjustment can be obtained by
rotating both of them simultaneously in the same direc~
tion.
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Thus, in the present invention the contact state and the

vibration of the reed strip can be freely adjusted by such
extremely simple operation.
. Therefore, it is unnecessary to make the intensity of
the permanent magnet strictly uniform and the structure
of every associated part extremely accurate, in conse-
quence of which the mass production of vibrating reed re-
lays can be performed very easily.

While there have been described what is at present con-
sidered to be the preferred embodiments of the present
invention, it will be obvious to those skilled in the art that
various changes and modifications may be made therein
without departing from the invention, and it is, there-
fore, aimed in the appended claims to cover all such
changes and modifications as fall within the true spirit
and scope of the invention.

What we claim is:

1. A vibrating reed relay comprising a hollow bobbm
of circular cross-section and of non-magnetic material
with a coil wound thereon, a vibrating reed strip of resil-
ient, magnet material, at least one contact strip having a
contact point near one end, said vibrating strip and said
contact strip being fixed at one end and arranged within
said bobbin in parallel with each other and to the longi-
tudinal axis of said coil, an annular permanent magnet
rotatably fitted over one end of said bobbin in coaxial
relation with said coil, said magnet surrounding the free

ends of said contact strip and said vibrating strip, said - .

magnet being magnetized in such a manner that N and S
poles appear on a diameter of the annulus respectively
at two intersections of said diameter with the outer pe-
riphery of the annulus and another S and N poles appear
at two intersections of said diameter with the inner pe-

riphery of the annulus, said N pole of the outer periphery =

being opposite said S pole of the inner periphery and
said S pole of the outer periphery being opposite said N
pole of the inner periphery.
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2. A vibrating reed relay according to claim 1 where-

" in said annular permanent magnet comprises at least two

annular permanent magnets being superposed on each
other and adapted to rotate independently.

3. A vibrating reed relay comprising a hollow cylindri-
cal bobbin having a coil wound thereon, a vibrating reed
strip of a resilient, magnetic material, a contact strip,
said strips being fixed at one end with their free ends
extending into said bobbin parallel to each other and to
the longitudinal axis of said coil, and means to adjust the
vibration characteristics of said vibrating reed, wherein
said means to adjust the vibration characteristics of said
vibrating reed comprise an annular permanent magnet co-
axial with said coil, said magnet being positioned sur-
rounding the free ends of said vibrating reed strip and
said contact strip, and said magnet being free to rotate
about the longitudinal axis of said coil whereby said rota-
tion of said magnet will vary the component of magnetic
field intensity through the range of complementing to
opposing the motion of said vibrating reed strip.

4. A vibrating reed relay according to claim 3 where-
in said annular permanent magnet has N and S poles
appearing in attracting sequence across a diameter of the
annulus.

5. A vibrating reed relay accordmg to claim 3 where-
in said annular permanent magnet comprises at least two
annular permanent magnets superposed on each other
and adapted to rotate independently.
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