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Description
TECHNICAL FIELD

[0001] The presentinvention relates to an electromag-
netic vibrating diaphragm pump utilized for aeration of
septic tanks for home use, oxygen supply forfish culturing
tanks, exhalation for whirlpool baths, and other applied
equipment, etc. More specifically, it relates to an electro-
magnetic vibrating diaphragm pump structured to pre-
vent fluid from passing through the fixing part between
the end of an oscillator and a diaphragm and leaking into
the pump from outside.

BACKGROUND ART

[0002] An electromagnetic vibrating diaphragm pump
is structured to comprise diaphragms made of rubber,
for example, fixed to both ends of an oscillator having
magnets fixed thereto, and electromagnets are provided
in a manner to face the magnets on the oscillator. The
oscillator and the electromagnets are surrounded by a
housing and pump casings covers the outer diaphragms.
Additionally, the oscillator oscillates in accordance with
the polarity change of the electromagnets changing in
accordance with the change in the phase of an AC source
applied to the electromagnets such that the diaphragms
vibrate so as to repeatedly suction and discharge fluid
such as air.

[0003] The oscillator and the diaphragm are fixed in a
structure shown in Fig. 7, for example. Namely, in Fig.
7,103 represents the oscillator and mounting screw parts
103c are firmly attached at both ends of a supporting
member 103b having a permanent magnet 103a fixed
thereto. While the diaphragm 104 made of rubber mem-
ber, etc. has a through hole at its center, and is sand-
wiched between a center plate 107b on its electromagnet
side (hereinafter referred to as inner, simply) where a
projection fitting into this through hole is formed and a
center plate 107a on its pump casing side, opposite to
the electromagnet side, (hereinafter referred to as outer,
simply). The mounting screw part 103c of the above-
mentioned oscillator 103 is inserted into the through hole
110 provided at the center of these inner and outer center
plates 107b, 107a, and fastened by a nut 106 from out-
side with a washer 105 inbetween, to do the fixing work
(see Patent Document 1, for example). These outer and
inner center plates 107a, 107b are made of metal plates
or plastic, and fixed tightly to the oscillator 103 to with-
stand vibration. Here, the pump casing, although not il-
lustrated, is provided to the outer side of this diaphragm
104. The pump casing comprises a compression cham-
ber adjacent to the diaphragm, a suction chamber pro-
vided adjacent to the compression chamber interposed
by a suction valve and an exhaust chamber provided
adjacent to the compression chamber interposed by an
exhaust valve.
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PRIOR ART DOCUMENTS
Patent Documents
[0004]

Patent Document 1: JP 2003-035266 A
Patent document 2: JP 2008 150 959

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0005] The structure where the mounting screw part
103c of the oscillator 103 is inserted into the through hole
110 of the above described outer and inner center plates
107a, 107b so as to be fixed with the nut 106 is preferred
interms of very easy assembly. However, in some cases,
a gap may be formed between the mounting screw part
103c and the through hole 110 of the outer and inner
center plates 107a, 107b. Additionally, depending on how
tightly the nut 106 is fastened, a gap may be formed be-
tween the end of the supporting member 103b and the
inner center plate 107b, too. Therefore, there is an issue
that fluid such as air suctioned into the compression
chamber leaks to the oscillator 103 side where the elec-
tromagnet, etc. is arranged, as indicated by arrows a1,
a2 in Fig. 7.

[0006] When such liquid leakage causes the amount
of fluid discharged from the compression chamber to de-
crease to less than the amount of fluid suctioned into the
compression chamber, the utilization ratio of fluid such
as air suctioned into the compression chamber decreas-
es, which is not preferred because it reduces pump effi-
ciency. Moreover, in some cases, dangerous gas such
as hydrogen for a hydrogen circulation pump, etc. may
be discharged with a pump. It is dangerous to allow such
gas to leak to the electromagnet side. Furthermore, be-
cause in some cases liquid may be suctioned or dis-
charged, there is a problem that liquid flowing to the elec-
tromagnet side causes a short circuitin an electric system
such as an electromagnet coil and so on.

[0007] On the other hand, as a method for preventing
such liquid leakage, for example, it is possible to seal
with a gasket between the washer 105 and the outer cent-
er plate 107a. However, if the oscillator 103 is fixed with
a gasket inbetween, it becomes difficult to securely seal
between the mounting screw part 103c¢ and the through
hole 110 of the outer and inner center plates 107a, 107b
depending on how tightly the nut 106 is fastened. More-
over, if a gasket is provided between the washer 105 and
the outer center plate 107a, the oscillator 103 can be
tilted depending on how tightly the nut 106 is fastened,
and the tilt, if any, allows the gap between the oscillator
103 and the electromagnet to vary easily, which leads to
an issue of difficulty in stabilizing diaphragm pump per-
formance among products.

[0008] Moreover, the issue of fluid leakage of the elec-
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tromagnetic vibrating pump is not limited only to between
the oscillator 103 and the outer and inner center plates
107a, 107b. For example, a conventional electromagnet-
ic vibrating diaphragm pump had a diaphragm support
108 and a partition wall 109a constituting a compression
chamber (notillustrated) of a pump casing 109 sandwich-
ing the outer periphery end 104a of a diaphragm 104 as
shown in Fig. 8, the outer periphery end 104a of the di-
aphragm 104 and the partition wall 109a of the compres-
sion chamber (not illustrated) of the pump casing 109
assembled by just being placed on each other. Therefore,
fluid suctioned into the compression chamber (not illus-
trated) of a pump leaks out of the pump casing 109
through the gap between a flange 104a of the diaphragm
104 and the partition wall 109a of the pump casing 109,
following the order indicated by arrows b1-b3, and thus
the amount of the fluid discharged from the compression
chamber decreased to less than the amount of fluid suc-
tioned into the compression chamber, to raise an issue
of decreasing pump performance.

[0009] The presentinvention was made in the light of
the above conditions, and the object of the present in-
vention is to provide an electromagnetic vibrating dia-
phragm pump which improves pump efficiency by pre-
venting fluid such as air from leaking out to the oscillator
side while stabilizing pump performance among products
by maintaining a gap between the oscillator and the elec-
tromagnet constantly among products, and does not
cause damage to components or harm to human bodies,
etc. even when suctioning and discharging liquid or dan-
gerous gas such as hydrogen.

[0010] Moreover, another object of the present inven-
tion is to improve the pump efficiency by preventing the
leakage of air, etc. from the abutment surface of the pump
casing and the diaphragm.

MEANS TO SOLVE THE PROBLEM

[0011] The electromagnetic vibrating diaphragm pump
of the present invention comprises an oscillator having
two magnets on at least one surface side of a plate-like
supporting member made of non-magnetic material and
having mounting screw parts fixed to both ends of a cen-
tral axis of the supporting member, disc-shaped dia-
phragms fixed to the mounting screw parts at both ends
of the supporting member, an electromagnet provided to
face the magnets and pump casings fixed to respective
outer peripheries of the diaphragms provided at both
ends and individually covering the outer side of the dia-
phragms, wherein the diaphragm is sandwiched by an
inner center plate provided on the magnet side of the
diaphragm and an outer center plate provided on the side
opposite to the magnet side of the diaphragm, the end
of the oscillator is inserted into and fixed to a through
hole provided at the center of the inner and outer center
plates, a cylindrical projecting portion is formed at the
center of the inner center plate on the oscillator side, and
aconcave groove capable of fitting the projecting portion
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is formed at the end of the supporting member of the
oscillator such that the projecting portion and the concave
groove are sealed in an airtight manner with a ring-
shaped elastic member inbetween.

[0012] Itis preferred that a protruding portion holding
the side surfaces of both ends of the supporting member
constituting the oscillator is formed on the surface of the
inner center plate on its oscillator side so as to position
the supporting member. The side surface herein in-
cludes, in addition to the side surface in the thickness
direction of the plate-like supporting member, the side at
the end of the planar part of the plate-like supporting
member.

[0013] Itis preferred that the pump casing has a com-
pression chamber adjacent to the diaphragm, an exhaust
chamber connected to the compression chamber via an
exhaust valve and a suction chamber connected to the
compression chamber via a suction valve, and a rib dig-
ging into the diaphragm is formed on a joint surface joint-
ing the diaphragm on the partition wall of the compression
chamber.

EFFECTS OF THE INVENTION

[0014] The electromagnetic vibrating diaphragm pump
of the present invention is structured such that a cylin-
drical projecting portion is provided at the center of an
inner center plate on its oscillator side and a concave
groove capable of fitting the projecting portion is formed
at the end of a supporting member of the oscillator, the
projecting portion and the concave groove being sealed
in an airtight manner with a ring-shaped elastic member
inbetween. Therefore, with the groove formed before-
hand on an outer periphery of a site where a mounting
screw part is fixed at both ends of the supporting member
of the oscillator and with an O-ring and the like inserted
in this groove, by only press-fitting the mounting screw
part into a through hole of the inner center plate, assem-
bly work can be done and also airtight sealing can be
ensured. Furthermore, because this sealing is a closely
attached sealing inradial direction, of the concave groove
formed on the supporting member of the oscillator, the
ring-shaped elastic member fitting into the concave
groove and the cylindrical projecting portion, the dimen-
sion among components such as a gap between the os-
cillator and the electromagnet is not affected, regardless
of the strength of the elasticity. Therefore, it is possible
to stabilize pump performance among products. In addi-
tion, even when an unexpected external force is applied
to the oscillator, for example during assembling stage, it
has an effect of preventing damage to the diaphragm
because of its absorptive capacity for such a large exter-
nal force. By providing such ring-shaped elastic member,
the amount of fluid discharged from the compression
chamber is not less than the amount of fluid suctioned
into the compression chamber, and as a result, the de-
crease of pump performance can be prevented. Further-
more, if the fluid is liquid, it is possible to prevent pump
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failure due to short-circuited electromagnet coils, etc.
when fluid penetrates to the oscillator side from taking
place.

[0015] Furthermore, on the surface of the inner center
plate on its oscillator side, a protruding portion for holding
the side surfaces of both ends of the supporting member
is formed such that the oscillator is prevented from rotat-
ing with respect to the inner center plate and the posi-
tioning of the supporting member can be performed eas-
ily, allowing stable operation of the pump. In addition,
because the protruding portion of the inner center plate
can be served as a guide when inserting the mounting
screw part of the oscillator into the through hole formed
on the center plates, the supporting member of the os-
cillator and the inner center plate are assembled easily.
[0016] Furthermore, by forming a rib digging into the
diaphragm on the joint surface jointing the diaphragm on
the partition wall of the compression chamber ofthe pump
casing, situations are avoided where liquid suctioned into
the compression chamber leaks out from the gap pro-
duced at the joint between the diaphragm and the pump
casing and the amount of fluid discharged from the com-
pression chamber is less than the amount of fluid suc-
tioned into the compression chamber. As a result, it is
possible to prevent decreasing of pump performance.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

(FIG. 1) A sectional explanatory view of one embod-
iment of the electromagnetic vibrating diaphragm
pump of the present invention.

(FIG.2) A schematic explanatory view of the electro-
magnet and oscillator part of the electromagnetic vi-
brating diaphragm pump shown in Fig. 1.

(FIG.3) A sectional explanatory view showing the
mounting part between the diaphragm and the os-
cillator of Fig. 1.

(FIG.4) A side view of the end of the oscillator on the
inner center plate side.

(FIG.5) A front view of the inner center plate as seen
from the oscillator side.

(FIG.6) An enlarged view of a portion A of Fig. 1.
(FIG.7) A sectional explanatory view showing a con-
ventional example of a mounting part of an oscillator
and a diaphragm.

(F1G.8) A sectional explanatory view showing a con-
ventional example of a joint portion between a con-
ventional diaphragm and partition wall of a compres-
sion chamber.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0018] The embodiments of the present invention will
be described below with reference to Figs. 1-6.

[0019] Fig. 1 shows a sectional explanatory view of an
electromagnetic vibrating diaphragm pump according to

10

15

20

25

30

35

40

45

50

55

the first embodiment of the present invention, and Fig. 2
shows a schematic explanatory view of an electromagnet
and oscillator part of the electromagnetic vibrating dia-
phragm pump shown in Fig. 1. As shown in Fig. 1, this
electromagnetic vibrating diaphragm pump 1 (hereinafter
abbreviated as pump) comprises an oscillator 2 having
two magnets (permanent magnets) 2b1, 2b2 provided
on a plate-like supporting member 2a made of nonmag-
netic material and having mounting screw parts 2c fixed
at both ends of a central axis of the supporting member
2a, disc-shaped diaphragms 3 fixed to the mounting
screw parts 2c at both ends of the supporting member
2a of the oscillator 2, electromagnets 4a, 4b provided to
face the magnets 2b1, 2b2, and pump casings 5 fixed to
outer peripheries of the respective diaphragms 3 and
covering the outer side of the respective diaphragms 3.
The mounting screw part 2c is closely attached and fixed,
for example by being integrally molded onto the support-
ing member 2a made of resin during the formation of the
supporting member 2a by resin molding, etc.

[0020] The diaphragm 3 is sandwiched by an inner
center plate 6b provided on its magnet 2b1, 2b2 side of
the diaphragm 3 and an outer center plate 6a provided
on the side opposite to the magnet 2b1, 2b2 side of the
diaphragm 3, and the mounting screw parts 2c fixed to
the oscillator 2 are inserted into the through hole 6¢ pro-
vided at the center of the outer and inner center plates
6a, 6b and then fastened from outside through a washer
8 by a nut 9, such that the supporting member 2a of the
oscillator 2 and the diaphragm 3 are fixed to each other.
[0021] As shown in Fig. 3, a cylindrical projecting por-
tion 6b1 is formed at the center of the inner center plate
6b on its oscillator 2 side, a concave groove 2d capable
of fitting the projecting portion 6b1 of the inner center
plate 6b is formed at the end of the supporting member
2a of the oscillator 2, and the projecting portion 6b1 of
the inner center plate 6b and the concave groove 2d of
the supporting member 2a of the oscillator 2 are sealed
in an airtight manner with an O-ring 7 inbetween as a
ring-shaped elastic member.

[0022] As shown in Fig. 2, the electromagnets 4a, 4b
comprise E-shaped electromagnet cores 4a1, 4b1 and
electromagnet coils 4a2, 4b2 wound around the electro-
magnet cores 4a1, 4b1. As shown in Fig. 1 and Fig. 2,
two magnets 2b1, 2b2 are mounted to the supporting
member 2a of the oscillator 2 and these magnets 2b1,
2b2 extend in width direction of the supporting member
2a.

[0023] A plate-like ferrite magnetor rare earth magnet,
etc. can be used as these magnets 2b1, 2b2, and the
magnets 2b1, 2b2 are individually magnetized. The mag-
net 2b1, for example, presents north pole on the surface
of its electromagnet4a side and south pole onthe surface
of its electromagnet 4b side while the magnet 2b2
presents south pole on the surface of its electromagnet
4a side and north pole on the surface of its electromagnet
4b side. On application of AC current to the electromag-
nets 4a, 4b, either one of the electromagnets 4a, 4b has
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north pole at its center and south poles on both sides of
it, while the other one has south pole at its center and
north poles on its both sides, and these north pole and
south pole change alternately in accordance with the
change in the phase of an AC generator, such that the
magnetic action of the magnets 2b1, 2b2 provided on the
supporting member 2a of the oscillator 2 causes attrac-
tion and repulsion forces between the magnets 2b1, 2b2
so as to allow the oscillator 2 to move in a reciprocating
motion in axial direction. Accordingly, the diaphragm 3
vibrates so that the pump 1 suctions and discharges fluid
repeatedly. These magnets 2b1, 2b2 also can be tightly
fixed to the supporting member 2a, for example by being
integrally molded onto the resin of the supporting mem-
ber 2a during the formation of the supporting member 2a
by resin molding, etc..

[0024] A diaphragm 4 can be formed of ethylene pro-
pylene rubber (EPDM) or fluoro-rubber, etc. The center
plates 6a, 6b can be formed of metal or plastic, etc. Be-
cause this diaphragm 4 is sandwiched at its center by
the outer center plate 6a and the inner center plate 6b,
the through hole 6c communicates with from the outer
center plate 6a to the inner center plate 6b through the
diaphragm 3.

[0025] As shownin Fig. 1, the pump casing 5 is struc-
tured to be divided into a compression chamber 5A on
the diaphragm 3 side, a suction chamber 5B and an ex-
haust chamber 5C by partition walls. A suction valve 5a
is provided between the compression chamber 5A and
the suction chamber 5B such that when the volume of
the compression chamber 5A increases to decrease a
pressure, the suction valve 5a opens to allow fluid to flow
in from the suction chamber 5B, and when the volume
of the compression chamber 5A decreases to increase
pressure, the suction valve 5a closes. While an exhaust
valve 5b is provided between the compression chamber
5A and the exhaust chamber 5C so that when the volume
of the compression chamber 5A decreases to increase
pressure, this exhaust valve 5b opens to allow the fluid
such as air in the compression chamber 5A to be dis-
charged to the exhaust chamber 5C.

[0026] Next,amethod offixing the outer and inner cent-
erplates 6a, 6b sandwiching the diaphragm 3 atits center
to the oscillator 2 will be described with reference to Fig.
3. First, a cylindrical projecting portion 6b1 is formed at
the center of the inner center plate 6b on its oscillator 2
side. While, at both ends of the supporting member 2a
of the oscillator 2, a circular concave groove 2d terminat-
ed at the edges of side surfaces 2a2 (see Fig. 4) in thick-
ness direction of the supporting member 2a at the end
is formed such that the above-mentioned projecting por-
tion 6b1 fits around the mounting screw part 2c.

[0027] Moreover, a cylindrical portion 2e is formed be-
cause of this concave groove 2d at the center of the end
of the supporting member 2a, and a ring-shaped groove
2e1 where a ring-shaped elastic member 7 can be in-
serted is formed on the outer periphery of the cylindrical
portion 2e. With an O-ring 7, as the ring-shaped elastic
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member, mounted to this ring groove 2e1, the mounting
screw part 2c is press fitted and embedded into the
through hole 6¢ extending through the center plates 6a,
6b and the diaphragm 4. Then, the top end of the mount-
ing screw part 2c projecting on the pump casing 5 side
(right side of the drawing) is fastened through the washer
8 by the nut 9 so that the supporting member 2a of the
oscillator 2 and the diaphragm 3 can be fixed to each
other.

[0028] Here, because the O-ring 7 is formed to have a
larger diameter than that of the cylindrical portion 2e, it
is pressurized more strongly to contact with an inner wall
surface 6b2 of the projecting portion 6b1 of the inner cent-
er plate 6b, as well.

[0029] With such structure, when fluid (liquid or gas)
suctioned into the compression chamber 5A is about to
invade from the pump casing 5 side through the gap be-
tween the through hole 6¢ formed on the diaphragm 3
and the outer and inner center plates 6a, 6b and the
mounting screw part 2c to the inside of the housing 10
having the oscillator 2 positioned therein, this invasion
can be prevented by the O-ring 7. Therefore, the amount
of fluid discharged from the compression chamber 5A is
not less than the amount of fluid suctioned into the com-
pression chamber 5A, and as a result, it is possible to
prevent the decrease of the performance of the pump 1.
Additionally, if the fluid is liquid, a failure of the pump 1
due to a short circuit caused by the invasion of the fluid
to the oscillator 2 side can be prevented from taking
place. Furthermore, because the pressure of the O-ring
7 is only in radial direction perpendicular to axial direction
of the oscillator 2, it is not affected by how tightly the
mounting screw part 2c is fastened at a screw clamp part,
and dimensional variation among members, etc. such as
decentralization of oscillator 2 is not caused. Therefore,
the performance of the pump 1 can be stabilized among
products. Then, with the ring groove 2e1 formed before-
hand on the outer periphery of the cylindrical portion 2e
of the supporting member 2a of the oscillator 2, only by
inserting the O-ring 7 into the ring groove 2e1 and press
fitting it into the through hole 6¢ of the inner center plate
6b, the oscillator 2 and the diaphragm 3 can be assem-
bled, and thus work efficiency during the assembly of the
oscillator 2 and the diaphragm 3 is not worsened. Addi-
tionally, even when an unexpected external force is ap-
plied to the oscillator 2 during an assembling stage of the
oscillator 2 and the diaphragm 3 and the like, the dia-
phragm is not damaged because of absorptive capacity
of the O-ring 7 for such a large external force.

[0030] By the way, in this embodiment, as shown in
Fig. 5, two U-shaped protruding portions 6b3, 6b4 are
formed outside the cylindrical portion 6b1 on the inner
center plate 6b in a manner to sandwich the cylindrical
portion 6b 1, and the protruding portions 6b3, 6b4 are
formed in a manner to entirely cover the outer peripheral
side surface of the end of the supporting member 2a.
These protruding portions 6b3, 6b4 are structured to hold
side surfaces excluding the cylindrical portion 2e at both
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ends of the supporting member 2a of the oscillator 2.
Here, the "side surfaces" include a surface 2a1 in the
thickness direction of the oscillator 2 and a surface 2a2
at the end of the planar part as shown in Fig. 4. Accord-
ingly, even when the oscillator 2 is about to rotate with
respect to the inner center plate 6b, the side surface 2a2
of the supporting member 2a of the oscillator 2 is stuck
at the protruding portions 6b3, 6b4 of the inner center
plate 6b, and thus the oscillator 2 can be prevented from
rotating. Thus, the pump 1 can be operated in a stable
manner. Furthermore, the protruding portions 6b3, 6b4
serve as a guide when inserting the mounting screw part
2c¢ of the oscillator 2 into the through hole 6¢ extending
through the diaphragm 3 and the center plates 6a, 6b,
so as to make the insertion work easy.

[0031] As shown in Fig. 1 and Fig. 6 which is an en-
larged view of the portion A of Fig. 1, the diaphragm 3
has a flange 3a formed on the outer peripheral edge and
this flange 3a is sandwiched by a diaphragm support 11
and the partition wall 5A1 of the compression chamber
5A of the pump casing 5 such that diaphragm 3 is fixed.
[0032] Inthisembodiment, as showninFig. 6, acircular
rib 5A3 is provided, by integral molding, on the abutment
surface 5A2 jointing the flange 3a of the diaphragm 3 on
the partition wall 5A1 of the compression chamber 5A,
and this circular rib 5A3 digs into the abutment surface
3a1 jointing the partition wall 5A of the pump casing 5 at
the flange 3a of the diaphragm 3. Therefore, the sealing
between the partition wall 5A1 of the compression cham-
ber 5A of the pump casing 5 and the flange 3a of the
diaphragm 3 can be improved. As a result, the amount
of fluid suctioned into the compression chamber 5A is
prevented from decreasing to less than the amount of
fluid discharged from the compression chamber 5A, and
it is possible to prevent the decrease of the performance
of the pump.

[0033] Additionally, if the circular rib 5A3 is provided
on the partition wall 5A of the pump casing 5 as done in
this embodiment, the circular rib 5A3 is not affected by
the deformation of the diaphragm 3 during the operation
of the pump 1, and thus the sealing as a rib is stabilized
so that operation status of the pump 1 can be stabilized
eventually.

Explanation of Symbols
[0034]

1 Electromagnetic vibrating diaphragm pump
2 Oscillator

2a Supporting member

2a1, 2a2 Side surfaces

2b1, 2b2 Magnets

2¢ Mounting screw part

2d Concave groove

2e Cylindrical portion

2e1 Ring-shaped groove

3 Diaphragm
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3a Flange

3a1 Abutment surface

4a, 4b Electromagnets

4a1, 4b1 Electromagnet cores
4a2, 4b2 Electromagnet coils
5 Pump casing

5A Compression chamber
5A1 Partition wall

5A2 Abutment surface

5A3 Circular rib

5B Suction chamber

5C Exhaust chamber

5a Suction valve

5b Exhaust valve

6a Outer center plate

6b Inner center plate

6b1 Projecting portion

6b2 Internal wall surface
6b3, 6b4 Protruding portions
6¢ Through hole

7 O-ring

10 Housing

11 Diaphragm support

Claims

1. An electromagnetic vibrating diaphragm pump (1)
comprising:

an oscillator (2) having two magnets (2b1, 2b2)
provided on at least one surface side of a plate-
like supporting member (22) made of non-mag-
netic material and having mounting screw parts
fixed to both ends of a central axis of the sup-
porting member (2a),

disc-shaped diaphragms fixed to the mounting
screw parts at both ends of the supporting mem-
ber (2a),

an electromagnet (4a, 4b) provided to face the
magnets; and

pump casings fixed to respective outer periph-
eries of the diaphragms provided at the both
ends and individually covering the outer side of
the diaphragms,

wherein the diaphragm (3) is sandwiched by an
inner center plate (6b) provided on the magnet
side of the diaphragm (3) and an outer center
plate (6a) provided on the side opposite to the
magnet side of the diaphragm, the end of the
oscillatorl (2) is inserted into and fixed to a
through hole provided at the center of the inner
and outer center plates, and a cylindrical pro-
jecting portion (6b1) is formed at the center of
the inner center plate on the oscillator side,
characterized in that a concave groove (2b)
capable of fitting the projecting portion (6b1) is
formed at the end of the supporting member of
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the oscillator (2) and aring-shaped elastic mem-
ber is placed between the outer periphery of a
cylindrical portion formed when the concave
groove (2d) is formed and the inner periphery of
the cylindrical projecting portion, such that leak-
age from a gap portion between the through hole
of the inner and outer center plates and the end
of the oscillator (2) is prevented in an air-tight
manner.

The electromagnetic vibrating diaphragm pump (1)
according to claim 1, wherein a protruding portion
for holding the side surfaces of both ends of the sup-
porting member (2a) constituting the oscillator (2) is
formed on the surface of the inner center plate on its
oscillator (2) side so as to position the supporting
member.

The electromagnetic vibrating diaphragm pump (1)
according to claim 2, wherein the protruding portions
are formed in a manner to entirely cover the outer
peripheral side surface of the end of the supporting
member (2a).

The electromagnetic vibrating diaphragm pump (1)
according to any of claims 1-3, wherein the concave
groove (2d) is a circular concave groove terminated
at the edges of side surfaces in thickness direction
of the supporting member at the end.

The electromagnetic vibrating diaphragm (3) pump
(1) according to any of claims 1-4, wherein the pump
casing has a compression chamber adjacent to the
diaphragm, an exhaust chamber connected to the
compression chamber via an exhaust valve (5b) and
a suction chamber connected to the compression
chamber via a suction valve (5a) and a rib digging
into the diaphragm (3) is formed on a joint surface
jointing the diaphragm on a partition wall of the com-
pression chamber.

The electromagnetic vibrating diaphragm pump (1)
according to claim 5, wherein the rib is formed to be
circular and digs into a flange part formed at the end
of the diaphragm (3) in a circular manner so that the
partition wall and the diaphragm (3) are jointed.

The electromagnetic vibrating diaphragm pump (1)
according to claim 6, wherein the mounting screw
part is integrally fixed to the supporting member
made of resin during the formation of the supporting
member by resin molding.

The electromagnetic vibrating diaphragm plump (1)
according to any of claims 1-7, wherein the dia-
phragm (3) is formed of ethylene propylene rubber
(EPDM) or fluoro-rubber compact.
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9.

10.

The electromagnetic vibrating diaphragm pump (1)
according to any of claims 1-8, wherein the magnets
(2b1 2b2) are permanent magnets made of a plate-
like ferrite magnet or rare earth magnet.

The electromagnetic vibrating diaphragm pump (1)
according to claim 9, wherein the magnets (2b1, 2b2)
are integrally fixed to the supporting member made
of resin during the formation of the supporting mem-
ber by resin molding.

Patentanspriiche

1.

2.

Elektromagnetische Schwingmembranpumpe (1),
die aufweist:

einen Schwinger (2) mit zwei Magneten (2b1,
2b2), die auf mindestens einer Oberflachenseite
eines aus nichtmagnetischem Material herge-
stellten plattenartigen Stitzbauteils (2a) vorge-
sehen sind und Anbauschraubenteile haben,
die an beiden Enden einer Mittelachse des
Stitzbauteils (2a) befestigt sind;
scheibenférmige Membranen, die an den An-
bauschraubenteilen an beiden Enden des Stiitz-
bauteils (2a) befestigt sind;

einen Elektromagnet (4a, 4b), der zu den Mag-
neten weisend vorgesehen ist; und Pumpenge-
hause, die an jeweiligen AuRBenumfangen der
an den beiden Enden vorgesehenen Membra-
nen befestigt sind und die AulRenseite der Mem-
branen einzeln abdecken,

wobei die Membran (3) zwischen eine auf der
Magnetseite der Membran (3) vorgesehene In-
nenmittelplatte (6b) und eine auf der Gegenseite
zur Magnetseite der Membran vorgesehene Au-
Renmittelplatte (6a) eingefugt ist, das Ende des
Schwingers (2) in ein Durchgangsloch einge-
fihrt und darin befestigt ist, das in der Mitte der
Innen- und AuRenmittelplatte vorgesehen ist,
und ein zylindrischer Vorsprungabschnitt (6b1)
inder Mitte der Innenmittelplatte auf der Schwin-
gerseite gebildet ist,

dadurch gekennzeichnet, dass eine konkave
Nut (2d), die den Vorsprungabschnitt (6b1) ein-
passen kann, am Ende des Stitzbauteils des
Schwingers (2) gebildet ist und ein ringférmiges
Elastikbauteil zwischen dem Auflenumfang ei-
nes zylindrischen Abschnitts, der beim Bilden
der konkaven Nut (2d) gebildet wird, und dem
Innenumfang des zylindrischen Vorsprungab-
schnitts so platziertist, dass Leckage aus einem
Spaltabschnitt zwischen dem Durchgangsloch
der Innen- und AuRenmittelplatte und dem Ende
des Schwingers (2) luftdicht verhindert ist.

Elektromagnetische Schwingmembranpumpe (1)
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nach Anspruch 1, wobei ein vortretender Abschnitt
zum Halten der Seitenflachen beider Enden des den
Schwinger (2) bildenden Stiitzbauteils (2a) auf der
Oberflache der Innenmittelplatte auf ihrer Schwin-
ger- (2) Seite so gebildet ist, dass das Stiutzbauteil
positioniert ist.

Elektromagnetische Schwingmembranpumpe (1)
nach Anspruch 2, wobei die vortretenden Abschnitte
so gebildet sind, dass sie die AuRenumfangsseiten-
flache des Endes des Stltzbauteils (2a) vollstandig
abdecken.

Elektromagnetische Schwingmembranpumpe (1)
nach einem der Anspriiche 1 bis 3, wobei die kon-
kave Nut (2d) eine konkave Kreisnut ist, die an den
Kanten von Seitenflachen in Dickenrichtung des
Stutzbauteils am Ende abschlieft.

Elektromagnetische Schwingmembran- (3) Pumpe
(1) nach einem der Anspriiche 1 bis 4, wobei das
Pumpengehduse eine Verdichtungskammer be-
nachbart zur Membran, eine mit der Verdichtungs-
kammer Uber ein Auslassventil (5b) verbundene
Auslasskammer und eine mit der Verdichtungskam-
mer Uber ein Saugventil (5a) verbundene Saugkam-
mer hat, und eine in die Membran (3) eingreifende
Rippe auf einer Fligeflache gebildet ist, die die Mem-
bran auf einer Trennwand der Verdichtungskammer
anflgt.

Elektromagnetische Schwingmembranpumpe (1)
nach Anspruch 5, wobei die Rippe so gebildet ist,
dass sie kreisférmig ist und in ein Flanschteil ein-
greift, das am Ende der Membran (3) kreisférmig ge-
bildet ist, so dass die Trennwand und die Membran
(3) zusammengeflgt sind.

Elektromagnetische Schwingmembranpumpe (1)
nach Anspruch 6, wobei das Anbauschraubenteil an
dem aus Harz hergestellten Stltzbauteil wahrend
der Bildung des Stiitzbauteils durch Harzformen in
einem Stiick befestigt wird.

Elektromagnetische Schwingmembranpumpe (1)
nach einem der Anspriiche 1 bis 7, wobei die Mem-
bran (3) aus einem Ethylen-Propylen-Kautschuk-
(EPDM) oder Fluorkautschuk-Formteil gebildet ist.

Elektromagnetische Schwingmembranpumpe (1)
nach einem der Anspriiche 1 bis 8, wobei die Mag-
nete (2b1, 2b2) Dauermagnete sind, die aus platten-
artigem Ferritmagnet oder Seltenerdmagnet herge-
stellt sind.

Elektromagnetische Schwingmembranpumpe (1)
nach Anspruch 9, wobei die Magnete (2b1, 2b2) an
dem aus Harz hergestellten Stltzbauteil wahrend
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der Bildung des Stitzbauteils durch Harzformen in
einem Stiick befestigt werden.

Revendications

1.

2,

3.

pompe a diaphragme vibrant électromagnétique (1)
comprenant :

un oscillateur (2) comportantdeux aimants (2b1,
2b2) placés sur au moins un cété de surface
d’un élément de support en plaque (22) fait de
matériau non magnétique et comportant des
parties de vis de montage fixées aux deux ex-
trémités d’'un axe central de I'élément de support
(22);

des diaphragmes en forme de disque fixés sur
les parties de vis de montage aux deux extré-
mités de I'élément de support (22) ;

un électroaimant (4a, 4b) placé pour faire face
aux aimants ; et

des carters de pompe fixés sur des périphéries
extérieures respectives des diaphragmes pla-
cés aux deux extrémités et couvrant individuel-
lement le c6té extérieur des diaphragmes,
danslaquelle le diaphragme (3) est pris en sand-
wich par une plaque centrale intérieure (6b) pla-
cée sur le c6té aimant du diaphragme (3) etune
plaque centrale extérieure (6a) disposée sur le
cbté opposé au cété aimantdu diaphragme, I'ex-
trémité de l'oscillateur (2) est insérée dans et
fixée a un trou traversant placé au centre des
plaques centrales intérieure etextérieure, etune
partie saillante cylindrique (6b1) est formée au
centre de la plaque centrale intérieure du coté
oscillateur, caractérisé en ce qu’une rainure
concave (2d) dans laquelle peut étre ajustée la
partie saillante (6b1) est formée a I'extrémité de
I'élémentde supportde I'oscillateur (2) et un élé-
ment élastique en forme d’anneau est placé en-
tre la périphérie extérieure d’'une partie cylindri-
que formée quand la rainure concave (2d) est
formée et la périphérie intérieure de la partie
saillante cylindrique, de telle maniere qu’une fui-
te depuis une partie espacée entre le trou tra-
versant des plaques centrales intérieure et ex-
térieure et I'extrémité de l'oscillateur (2) est em-
péchée d’'une maniére étanche a l'air.

Pompe a diaphragme vibrant électromagnétique (1)
selon la revendication 1, dans laquelle une partie
saillante pour maintenir les surfaces latérales des
deux extrémités de I'élément de support (2a) cons-
tituant l'oscillateur (2) est formée sur la surface de
la plaque centrale intérieure sur son c6té oscillateur
(2) de fagon a positionner I'élément de support.

Pompe a diaphragme vibrant électromagnétique (1)
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selon la revendication 2, dans laquelle les parties
saillantes sont formées de maniéere a couvrir entié-
rement la surface latérale périphérique extérieure de
I'extrémité de I'élément de support (2a).

Pompe a diaphragme vibrant électromagnétique (1)
selonl’'une quelconque des revendications 1-3, dans
laquelle la rainure concave (2d) est une rainure con-
cave circulaire se terminant au niveau des bords des
surfaces latérales dans la direction d’épaisseur de
I'élément de support a I'extrémité.

Pompe a diaphragme (3) vibrant électromagnétique
(1) selon l'une quelconque des revendications 1-4,
dans laquelle le carter de pompe comporte une
chambre de compression adjacente au diaphragme,
une chambre d’échappementreliée ala chambre de
compression par l'intermédiaire d’'une soupape
d’échappement (5b) et une chambre d’aspiration re-
liée a la chambre de compression via une soupape
d’aspiration (5a), et une nervure entrant dans le
diaphragme (3) est formée sur une surface de joint
joignant le diaphragme sur une paroi de séparation
de la chambre de compression.

Pompe a diaphragme vibrant électromagnétique (1)
selon larevendication 5, dans laquelle la nervure est
formée de fagon a étre circulaire et entre dans une
partie de rebord formée a I'extrémité du diaphragme
(3) d’'une maniére circulaire de telle maniére que la
paroi de séparation et le diaphragme (3) sont joints.

Pompe a diaphragme vibrant électromagnétique (1)
selon la revendication 6, dans laquelle la partie de
vis de montage est fixée d'un seul bloc a I'élément
de support fait de résine pendant la formation de
I'élément de support par moulage de résine.

Pompe a diaphragme vibrant électromagnétique (1)
selonl’'une quelconque des revendications 1-7, dans
laquelle le diaphragme (3) est formé de caoutchouc
éthylene-propyléne (EPDM) ou de caoutchouc fluo-
ré compact.

Pompe a diaphragme vibrant électromagnétique (1)
selonl’'une quelconque des revendications 1-8, dans
laquelle les aimants (2b1, 2b2) sont des aimants per-
manents constitués d’un aimant en terres rares ou
d’'un aimant en ferrite en forme de plaque.

Pompe a diaphragme vibrant électromagnétique (1)
selon la revendication 9, dans laquelle les aimants
(2b1, 2b2) sont fixés d'un seul bloc sur I'élément de
support fait en résine pendant la formation de I'élé-
ment de support par moulage de résine.
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