
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
00

8 
90

8
A

1
*EP004008908A1*

(11) EP 4 008 908 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
08.06.2022 Bulletin 2022/23

(21) Application number: 21180838.1

(22) Date of filing: 22.06.2021

(51) International Patent Classification (IPC):
F04D 13/06 (2006.01) F04D 15/00 (2006.01)

F04D 15/02 (2006.01) F04D 29/62 (2006.01)

(52) Cooperative Patent Classification (CPC): 
F04D 13/0626; F04D 15/0077; F04D 15/0263; 
F04D 29/628 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 02.12.2020 TW 109142382
19.03.2021 TW 110109996

(71) Applicant: Zi Yi Electrical Engineering Co., Ltd.
Taichung City 408 (TW)

(72) Inventor: HUANG, Ting-Tsai
414 Taichung City (TW)

(74) Representative: Würmser, Julian
Meissner Bolte Patentanwälte 
Rechtsanwälte Partnerschaft mbB 
Postfach 86 06 24
81633 München (DE)

(54) CANNED MOTOR PUMP WITH LEAK SENSOR

(57) A magnetic drive pump (1) includes a motor unit
(3) and a leak detector (4). The motor unit (3) includes
an inner case body (32) and an outer case body (33).
The inner case body (32) has an inner end wall (322) .
The outer case body (33) is sleeved on the inner case
body (32) and has an outer end wall (332). The outer end
wall (332) cooperates with the inner end wall (322) to

define a liquid-receiving space (337) therebetween. The
leak detector (4) is disposed on one side of the outer end
wall (332) opposite to the liquid-receiving space (337)
and includes a sensor (41) for detecting a change in elec-
trostatic capacity between the liquid-receiving space
(337) and the sensor (41).
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Description

[0001] The disclosure relates to a pump, and more par-
ticularly to a magnetic drive pump.
[0002] A conventional magnetic drive pump disclosed
in Taiwanese Patent No. 1424661 includes a front cover,
a support frame, an impeller, a cup-shaped rear cover,
an inner rotor, an outer rotor, a stationary shaft and a
handling frame. The rear cover has a double-layered
structure, and includes an inner lining made of a fluoro-
plastic material, and a reinforced layer.
[0003] The inner lining and the reinforced layer abut
against one another to form the double-layered structure
of the rear cover. As such, when the magnetic drive pump
is used in a piece of chemical processing equipment, if
the inner lining is damaged, chemical liquid may leak
through a crack in the inner lining into the gap between
the inner lining and the reinforced layer. However, the
leakage through the inner lining cannot be detected by
the conventional magnetic pump, which may allow the
chemical liquid to leak further into the outer rotor and
corrode the outer rotor. As a result, the magnetic drive
pump could malfunction.
[0004] Therefore, an object of the disclosure is to pro-
vide a magnetic drive pump that can alleviate the draw-
back of the prior art.
[0005] According to the disclosure, the magnetic drive
pump includes a seat unit, a motor unit and a leak de-
tector. The seat unit includes a fixed seat, a surrounding
seat and a seat base. The fixed seat surrounds an axis.
The surrounding seat is sleeved on the fixed seat. The
seat base is where the surrounding seat is disposed on.
The motor unit includes a rotor, an inner case body, an
outer case body and a stator. The rotor is rotatable about
the axis. The inner case body surrounds the rotor. The
outer case body is sleeved on the inner case body. The
stator surrounds the outer case body and is surrounded
by the fixed seat about the axis. The inner case body has
an inner surrounding wall and an inner end wall. The
inner surrounding wall surrounds the rotor and has two
inner opposite ends spaced apart from each other in the
direction of the axis. The inner end wall is connected to
one of the inner opposite ends. The inner surrounding
wall and the inner end wall cooperatively define a dis-
posing space that opens at the other one of the inner
opposite ends and that is where the rotor is disposed
within. The outer case body has an outer surrounding
wall and an outer end wall. The outer surrounding wall
is sleeved on the inner surrounding wall, is surrounded
by the stator and has two outer opposite ends that are
spaced apart from each other in the direction of the axis.
The outer end wall is connected to one of the outer op-
posite ends and is located at one side of the inner end
wall opposite to the disposing space. The outer end wall
cooperates with the inner end wall to define a liquid-re-
ceiving space therebetween. The leak detector is dis-
posed on one side of the outer end wall that is opposite
to the liquid-receiving space, and includes a sensor that

is for detecting a change in electrostatic capacity be-
tween the liquid-receiving space and the sensor.
[0006] Other features and advantages of the disclo-
sure will become apparent in the following detailed de-
scription of the embodiment with reference to the accom-
panying drawings, of which:

Figure 1 is a perspective view of an embodiment of
a magnetic drive pump according to the disclosure;
Figure 2 is a fragmentary, exploded perspective view
of the embodiment;
Figure 3 is a perspective view of an outer case body
of the embodiment;
Figure 4 is a sectional view of the embodiment; and
Figure 5 is a fragmentary, enlarged view of Figure 4.

[0007] Referring to Figures 1, 2 and 4, an embodiment
of a magnetic drive pump 1 according to the disclosure
includes a seat unit 2, a motor unit 3, a leak detector 4
and a cover 5.
[0008] The seat unit 2 includes a fixed seat 21, a sur-
rounding seat 22 and a seat base 23. The fixed seat 21
surrounds an axis (L). The surrounding seat 22 is sleeved
on the fixed seat 21. The seat base 23 is where the sur-
rounding seat 22 is disposed on.
[0009] The motor unit 3 is disposed in the seat unit 2,
and includes a rotor 31, an inner case body 32, an outer
case body 33 and a stator 34. The rotor 31 is rotatable
about the axis (L). The inner case body 32 surrounds the
rotor 31. The outer case body 33 is sleeved on the inner
case body 32. The stator 34 surrounds the outer case
body 33 and is surrounded by the fixed seat 21 of the
seat unit 2 about the axis (L).
[0010] The inner case body 32 of the motor unit 3 has
an inner surrounding wall 321 and an inner end wall 322.
The inner surrounding wall 321 surrounds the rotor 31 of
the motor unit 3 and has two inner opposite ends spaced
apart from each other in the direction of the axis (L). The
inner end wall 322 is connected to one of the inner op-
posite ends of the inner surrounding wall 321. The inner
surrounding wall 321 and the inner end wall 322 coop-
eratively define a disposing space 323 that opens at the
other one of the inner opposite ends and that is where
the rotor 31 is disposed within. The inner end wall 322
has an inner annular section 324, an inner end section
325 and an inner connecting section 326. The inner an-
nular section 324 is annular, is connected to the inner
surrounding wall 321 of the inner case body 32 and ex-
tends radially and inwardly from the one of the inner op-
posite ends of the inner surrounding wall 321 toward the
axis (L). The inner end section 325 is spaced apart from
the inner annular section 324 in the direction of the axis
(L). The inner connecting section 326 surrounds the axis
(L) and interconnects an inner edge of the inner annular
section 324 that is approximate to the axis (L) with the
inner end section 325 in the direction of the axis (L).
[0011] Referring further to Figures 3 and 5, the outer
case body 33 of the motor unit 3 has an outer surrounding

1 2 



EP 4 008 908 A1

3

5

10

15

20

25

30

35

40

45

50

55

wall 331 and an outer end wall 332. The outer surround-
ing wall 331 is sleeved on the inner surrounding wall 321
of the inner case body 32, is surrounded by the stator 34
of the motor unit 3 and has two outer opposite ends that
are spaced apart from each other in the direction of the
axis (L). The outer end wall 332 is connected to one of
the outer opposite ends and is located at one side of the
inner end wall 322 opposite to the disposing space 323.
Furthermore, the outer end wall 332 has an outer annular
section 334, an outer end section 335, an outer connect-
ing section 336, and a protruding wall section 333 that is
proximate to the seat base 23 of the seat unit 2. The outer
annular section 334 is connected to the outer surrounding
wall 331. The outer end section 335 is spaced apart from
the outer annular section 334 in the direction of the axis
(L). The outer connecting section 336 surrounds the axis
(L) and interconnects an inner edge of the outer annular
section 334 that is approximate to the axis (L) with the
outer end section 335 in the direction of the axis (L) . The
protruding wall section 333 protrudes from the outer an-
nular section 334 and away from the inner annular section
324 of the inner end wall 322 of the inner case body 32,
and is connected to the outer connecting section 336. In
addition, the protruding wall section 333 cooperates with
the inner annular section 324 and the inner connecting
section 326 of the inner end wall 322 to define a liquid-
receiving space 337. The liquid-receiving space 337 is
located below the axis (L), and the volume thereof ranges
from 2 to 5 cubic centimeters. The outer case body 33
further has an annular groove 338 and a plurality of guid-
ing grooves 339. The annular groove 338 is formed in
the outer annular section 334 and surrounds the axis (L).
Each of the guiding grooves 339 extends from the outer
surrounding wall 331 to the outer end wall 332, and has
an axial groove part 339’ formed in the outer surrounding
wall 331, and a radial groove part 339" formed in the
outer annular section 334 and communicating with the
axial groove part 339’. The guiding grooves 339 are dis-
posed about the axis (L) and are spaced apart from each
other. The annular groove 338 and each of the guiding
grooves 339 intersect. The annular groove 338 and the
guiding grooves 339 are adjacent to the inner case body
32. The annular groove 338 communicates with the liq-
uid-receiving space 337 and each of the guiding grooves
339.
[0012] The leak detector 4 is disposed on one side of
the protruding wall section 333 of the outer end wall 332
that is opposite to the liquid-receiving space 337, and
includes a sensor 41. The sensor 41 is for detecting a
change in electrostatic capacity between the liquid-re-
ceiving space 337 and the sensor 41. In this embodiment,
the sensor 41 is a capacitive proximity sensor that can
be short-circuited or open-circuited when detecting a cer-
tain level of electrostatic capacity.
[0013] The cover 5 abuts against the outer end wall
332 of the outer case body 33 of the motor unit 3 and is
bolted to the fixed seat 21 of the seat unit 2 such that the
leak detector 4 is located between the protruding wall

section 333 of the outer end wall 332 and the cover 5.
[0014] When the motor unit 3 is in operation of a piece
of chemical processing equipment, the sensor 41 con-
tinuously detects a leakage according to a change in elec-
trostatic capacity between the liquid-receiving space 337
and the sensor 41. If the inner case body 32 of the motor
unit 3 is damaged by being in frequent contact with chem-
ical liquid over a long period of time, the chemical liquid
may leak through a crack in the inner case body 32. How-
ever, the leaked chemical liquid between the inner case
body 32 and the outer case body 33 will be directed by
the axial groove part 339’ and the radial groove part
339" of each of the guiding grooves 339 to flow into the
annular groove 338 and then into the liquid-receiving
space 337. Because the liquid-receiving space 337 is
capable of collecting the chemical liquid, the stator 34 of
the motor unit 3 can be prevented from being immediately
exposed to the leaked chemical liquid. Moreover, the
presence of the chemical liquid in the liquid-receiving
space 337 causes a change in electrostatic capacity be-
tween the liquid-receiving space 337 and the sensor 41,
and this change can be detected by the sensor 41. As
soon as the sensor 41 detects the change, a control mem-
ber (not shown) that is electronically connected to the
sensor 41 is able to alert a user about the leakage or to
cease the operation of the motor unit 3. Thus, the stator
34 is prevented from being corroded by the chemical liq-
uid, and the motor unit 3 will not malfunction.
[0015] In summary, by virtue of the liquid-receiving
space 337 being defined by the protruding wall section
333, the inner annular section 324 and the inner connect-
ing section 326 of the motor unit 3 and being capable of
collecting leaked chemical liquid between the inner case
body 32 and the outer case body 33 of the motor unit 3,
and by virtue of the sensor 41 being capable of detecting
a change in electrostatic capacity between the liquid-re-
ceiving space 337 and the sensor 41, the magnetic drive
pump 1 can be prevented from malfunctioning. There-
fore, the purpose of the disclosure is certainly fulfilled.
[0016] In the description above, for the purposes of
explanation, numerous specific details have been set
forth in order to provide a thorough understanding of the
embodiment. It will be apparent, however, to one skilled
in the art, that one or more other embodiments may be
practiced without some of these specific details. It should
also be appreciated that reference throughout this spec-
ification to "one embodiment," "an embodiment," an em-
bodiment with an indication of an ordinal number and so
forth means that a particular feature, structure, or char-
acteristic may be included in the practice of the disclo-
sure. It should be further appreciated that in the descrip-
tion, various features are sometimes grouped together
in a single embodiment, figure, or description thereof for
the purpose of streamlining the disclosure and aiding in
the understanding of various inventive aspects, and that
one or more features or specific details from one embod-
iment may be practiced together with one or more fea-
tures or specific details from another embodiment, where
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appropriate, in the practice of the disclosure.

Claims

1. A magnetic drive pump (1) including:

a seat unit (2) including

a fixed seat (21) that surrounds an axis (L),
a surrounding seat (22) that is sleeved on
said fixed seat (21), and
a seat base (23) that is where said surround-
ing seat (22) is disposed on;

a motor unit (3) including

a rotor (31) that is rotatable about the axis
(L),
an inner case body (32) that surrounds said
rotor (31),
an outer case body (33) that is sleeved on
said inner case body (32), and
a stator (34) that surrounds said outer case
body (33) and that is surrounded by said
fixed seat (21) about the axis (L), said inner
case body (32) having an inner surrounding
wall (321) that surrounds said rotor (31) and
that has two inner opposite ends spaced
apart from each other in the direction of the
axis (L), and an inner end wall (322) that is
connected to one of said inner opposite
ends, said inner surrounding wall (321) and
said inner end wall (322) cooperatively de-
fining a disposing space (323) that opens
at the other one of said inner opposite ends
and that is where said rotor (31) is disposed
within, said outer case body (33) having an
outer surrounding wall (331) that is sleeved
on said inner surrounding wall (321), that is
surrounded by said stator (34) and that has
two outer opposite ends which are spaced
apart from each other in the direction of the
axis (L), and an outer end wall (332) that is
connected to one of said outer opposite
ends and that is located at one side of said
inner end wall (322) opposite to said dispos-
ing space (323); and

a leak detector (4);
said magnetic drive pump (1) characterized in
that:

said outer end wall (332) cooperating with
said inner end wall (322) to define a liquid-
receiving space (337) therebetween; and
said leak detector (4) disposed on one side
of said outer end wall (332) that is opposite

to said liquid-receiving space (337), and in-
cluding
a sensor (41) that is for detecting a change
in electrostatic capacity between said liquid-
receiving space (337) and said sensor (41).

2. The magnetic drive pump (1) as claimed in claim 1,
characterized in that:

said inner end wall (322) of said inner case body
(32) of said motor unit (3) has

an inner annular section (324) connected to
said inner surrounding wall (321),
an inner end section (325) spaced apart
from said inner annular section (324) in the
direction of the axis (L), and
an inner connecting section (326) surround-
ing the axis (L) and interconnecting an inner
edge of said inner annular section (324) that
is proximate to the axis (L) with said inner
end section (325) in the direction of the axis
(L); and

said outer end wall (332) of said outer case body
(33) of said motor unit (3) has

an outer annular section (334) connected
to said outer surrounding wall (331),
an outer end section (335) spaced apart
from said outer annular section (334) in the
direction of the axis (L), and
an outer connecting section (336) surround-
ing the axis (L) and interconnecting an inner
edge of said outer annular section (334) that
is proximate to the axis (L) with said outer
end section (335) in the direction of the axis
(L).

3. The magnetic drive pump (1) as claimed in claim 2,
characterized in that:

said outer end wall (332) of said outer case body
(33) of said motor unit (3) further has a protruding
wall section (333) protruding from said outer an-
nular section (334) of said outer end wall (332)
and away from said inner annular section (324)
of said inner end wall (322) and being connected
to said outer connecting section (336) of said
outer end wall (332);
said protruding wall section (333) cooperates
with said inner annular section (324) and said
inner connecting section (326) of said inner end
wall (322) to define said liquid-receiving space
(337); and
said leak detector (4) is disposed on one side of
said protruding wall section (333) opposite to
said liquid-receiving space (337).
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4. The magnetic drive pump (1) as claimed in claim 3,
characterized in that:

said protruding wall section (333) of said outer
end wall (332) of said outer case body (33) is
proximate to said seat base (23) of said seat unit
(2); and
said liquid-receiving space (337) is located be-
low the axis (L).

5. The magnetic drive pump (1) as claimed in claim 4,
characterized by: further including a cover (5) that
abuts against said outer end wall (332) of said outer
case body (33) of said motor unit (3) and that is bolted
to said fixed seat (21) of said seat unit (2), said leak
detector (4) being located between said protruding
wall section (333) of said outer end wall (332) and
said cover (5).

6. The magnetic drive pump (1) as claimed in claim 5,
characterized in that the volume of said liquid-re-
ceiving space (337) ranges from 2 to 5 cubic cen-
timeters.

7. The magnetic drive pump (1) as claimed in claim 3,
characterized in that said outer case body (33) of
said motor unit (3) further has an annular groove
(338) formed in said outer annular section (334) and
surrounding the axis (L), and a plurality of guiding
grooves (339) each extending from said outer sur-
rounding wall (331) to said outer end wall (332), said
guiding grooves (339) being disposed about the axis
(L), and spaced apart from each other, said annular
groove (338) and each of said guiding grooves (339)
intersecting, said annular groove (338) and said
guiding grooves (339) being adjacent to said inner
case body (32) of said motor unit (3), said annular
groove (338) communicating with said liquid-receiv-
ing space (337) and each of said guiding grooves
(339).

8. The magnetic drive pump (1) as claimed in claim 7,
characterized in that each of said guiding grooves
(339) of said outer case body (33) has an axial
groove part (339’) formed in said outer surrounding
wall (331), and a radial groove part (339") formed in
said outer annular section (334) of said outer end
wall (332) and communicating with said axial groove
part (339’).

9. The magnetic drive pump (1) as claimed in claim 1,
characterized in that the volume of said liquid-re-
ceiving space (337) ranges from 2 to 5 cubic cen-
timeters.
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