
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

14
3 

40
9

A
1

��&��
���������
(11) EP 2 143 409 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
13.01.2010 Bulletin 2010/02

(21) Application number: 08012438.1

(22) Date of filing: 10.07.2008

(51) Int Cl.:
A61H 1/00 (2006.01) A61H 23/02 (2006.01)

A63B 22/02 (2006.01)

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

(71) Applicant: Wang, Leao
Taiping City,
Taichung Hsien, 411
Taiwan R.O.C. (TW)

(72) Inventor: Wang, Leao
Taiping City,
Taichung Hsien, 411
Taiwan R.O.C. (TW)

(74) Representative: Reichel, Wolfgang
2K Patentanwälte Blasberg, Kewitz & Reichel 
Partnerschaft 
Corneliusstrasse 18
60325 Frankfurt am Main (DE)

(54) Electromagnetic vibrating mechanism

(57) An electromagnetic vibrating mechanism hav-
ing a pair of electromagnetic sensors (30) disposed at
both sides of a vibrating plate (20). Each of the electro-
magnetic sensors consists of one horseshoe-shaped so-
lenoid (31) and two permanent magnets (40) disposed
at the rim of the vibrating plate. The horseshoe-shaped
solenoid (31) is provided with a first coil (32) and a second
coil (33) at both ends thereof. In this way, an electromag-

netic output having different polarity is achieved when
the current is applied. Furthermore, the polarity can be
duly changed by means of input of electric current in dif-
ferent directions. Besides, each of the permanent mag-
nets (40) includes an upper magnet (41) and a lower
magnet (42). The magnets are positioned in such a man-
ner that the polarities thereof are different in lateral di-
rection. Meanwhile, the horseshoe-shaped solenoid (31)
is employed to create an up-and-down vibration.
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Description

BACKGROUND OF THE INVENTION

1. Fields of the Invention

[0001] The invention relates to an electromagnetic vi-
brating mechanism.

2. Description of the Related Art

[0002] The application of the induced magnetism by
use of solenoid and permanent magnet for creating a
vibrating mechanism has been disclosed in US
3,830,099, US 7,141,029, US 5,693,990 and US
4,788,968 (see FIGS. 6 through 9). According to US
3,830,099, US 7,141,029 and US 5,693,990, a solenoid
11 and a vibrating element 10 are combined in a body
while a permanent magnet 12 is disposed on a base 13
such that the solenoid 11 is moved with the vibrating el-
ement 10. This configuration obviously does harm to the
electronic circuit (not shown) of the solenoid 11. Mean-
while, the service life thereof will be reduced as well.
[0003] According to US 5,693,990, the solenoid 11 is
has a fixed design. An upper permanent magnet 14 is
moved with a vibrating element 10 while a lower perma-
nent magnet 15 is unmovably fixed on a base 13. In other
words, the gap between both permanent magnets 14, 15
unceasingly varies. According to the theoretical principle,
the electromagnetic effect between the solenoid 11 and
the upper permanent magnets 14, 15 will be lessened
especially when the vibrating element 10 rises. There-
fore, the exercise intensity of the vibrating element 10
can be increased.

SUMMARY OF THE INVENTION

[0004] A first object of the invention is to provide an
electromagnetic vibrating mechanism having a solenoid
fixed at a certain position and a permanent magnet unit
movable with a vibrating plate for ensuring and prolong-
ing the service life of electromagnetic sensors.
[0005] This object is solved by the features of claim 1.
[0006] Moreover, the connection line of the upper and
lower magnets of the permanent magnets is aligned with
the magnetic force midline e of the coils of the horseshoe-
shaped solenoid such that both magnets are always sub-
ject to the magnetic force of the coils when the vibrating
plate moves. In this way, the loss of the magnetic force
can be effectively avoided.
[0007] A pair of electromagnetic sensors is disposed
at both sides of a vibrating plate. Each of the electromag-
netic sensors consists of one horseshoe-shaped sole-
noid and two permanent magnets disposed at the rim of
the vibrating plate. The horseshoe-shaped solenoid is
provided with a first coil and a second coil at both ends
thereof. In this way, an electromagnetic output having
different polarity is achieved when the current is applied.

Furthermore, the polarity can be duly changed by means
of input of electric current in different directions. Besides,
each of the permanent magnets includes an upper mag-
net and a lower magnet. The magnets are positioned in
such a manner that the polarities thereof are different in
lateral direction. Meanwhile, the horseshoe-shaped so-
lenoid is employed to create an up-and-down vibration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accomplishment of this and other objects
of the invention will become apparent from the following
description and its accompanying drawings of which:

FIG. 1 is a schematic drawing of a preferred embod-
iment of the invention;

FIG. 2 is a cross-sectional view taken along the line
A-A in FIG. 1;

FIG. 3 is a cross-sectional view taken along the line
B-B in FIG. 1;

FIG. 4 is a schematic drawing of an electromagnetic
vibrating mechanism in accordance with the inven-
tion applied to an electric treadmill;

FIG. 5 is a cutaway view of the structure of FIG. 4;

FIG. 6 is a schematic drawing of the structure in ac-
cordance with US 3,830,099;

FIG. 7 is a schematic drawing of the structure in ac-
cordance with US 7,141,029;

FIG. 8 is a schematic drawing of the structure in ac-
cordance with US 5,693,990; and

FIG. 9 is a schematic drawing of the structure in ac-
cordance with US 4,788,968.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0009] The present invention will now be described in
more detail hereinafter with reference to the accompa-
nying drawings that show various embodiments of the
invention.
[0010] Referring to FIGS. 1, 2 and 3, a pair of electro-
magnetic sensors 30 is disposed at both sides of a vi-
brating plate 20. Each of the electromagnetic sensors 30
consists of one horseshoe-shaped solenoid 31 and two
permanent magnets 40 disposed at the rim of the vibrat-
ing plate 20. The horseshoe-shaped solenoid 31 is pro-
vided with a first coil 32 and a second coil 33 at both ends
thereof. In this way, an electromagnetic output having
different polarity is achieved when the current is applied.
Furthermore, the polarity can be duly changed by means
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of input of electric current in different directions. Besides,
each of the permanent magnets 40 includes an upper
magnet 41 and a lower magnet 42. The magnets 41, 42
are positioned in such a manner that the polarities thereof
are different in lateral direction. Meanwhile, the horse-
shoe-shaped solenoid 31 is employed to create an up-
and-down vibration.
[0011] The connection line of the upper and lower mag-
nets 41, 42 of the permanent magnets 40 is aligned with
the magnetic force midline e of the coils 32, 33 of the
horseshoe-shaped solenoid 31 such that both magnets
41, 42 are always subject to the magnetic force of the
coils 32, 33 when the vibrating plate 20 moves. In this
way, the loss of the magnetic force can be effectively
avoided. In other words, the second coil 33 must be north
pole when the first coil 32 is south pole. Thus, when the
electric current is applied to the horseshoe-shaped so-
lenoid 31, the lower magnet 42 of the permanent magnets
40 moves upward to approach to the magnetic force mid-
line e according to the principle that unlike magnetic poles
attract each other. When the direction of the electric cur-
rent is so changed that the polarities of the coils 32, 33
are exchanged, the upper magnet 41 moves downward
to approach to the magnetic force midline e. As a result,
the up-and-down vibration is achieved.
[0012] In order to achieve an effective restriction of the
vibration intensity, a supporting rod 23 is disposed at the
center of a fixing base 22. Moreover, a cushioning ele-
ment 24 is attached to the top of the supporting rod 23
while the other end of the cushioning element 24 is con-
nected to the bottom of the vibrating plate 20.
[0013] According to the above-mentioned principle, as
shown in FIGS. 4 and 5, the present invention can be
applied to an exercise apparatus such as electric tread-
mill 50. The electromagnetic sensors 30 are disposed at
the bottom of a running board 51 while both magnets 41,
42 are positioned at both sides of the running board 51.
Moreover, the horseshoe-shaped solenoid 31 is secured
to a supporting rod 54 of a lateral shaft 53 of the base
frame 52. In this way, the running board 51 creates an
up-and-down vibration without affecting the original ro-
tation effect of a continuous moving belt 55. In addition,
a cushioning element 56 is interposed between the run-
ning board 51 and the base frame 52.
[0014] Many change and modifications in the above-
described embodiments of the invention can, of course,
be carried out without departing from the scope thereof.
Accordingly, to promote the progress in science and the
useful arts, the invention is disclosed and is intended to
be limited only by the scope of the appended claims

Claims

1. An electromagnetic vibrating mechanism compris-
ing a pair of electromagnetic sensors (30) disposed
at both sides of a vibrating plate (20), each of the
electromagnetic sensors consisting of one horse-

shoe-shaped solenoid (31) and two permanent mag-
nets (40) disposed at the rim of the vibrating plate
(20)
wherein the horseshoe-shaped solenoid (31) is pro-
vided with a first coil (32) and a second coil (33) at
both ends thereof; in this way, an electromagnetic
output having different polarity is achieved when the
current is applied while the polarity can be duly
changed by means of input of electric current in dif-
ferent directions; and
wherein each of the permanent magnets (40) in-
cludes an upper magnet (41) and a lower magnet
(42), and the magnets are arranged in such a manner
that the polarities thereof are different in lateral di-
rection while the horseshoe-shaped solenoid (31) is
employed to create an up-and-down vibration.

2. The electromagnetic vibrating mechanism as recited
in claim 1, wherein the connection line of the upper
and lower magnets (41,42) of the permanent mag-
nets (40) is aligned with the magnetic force midline
e of the coils of the horseshoe-shaped solenoid (31).

3. The electromagnetic vibrating mechanism as recited
in claim 1, wherein a cushioning element (24) is se-
cured to the bottom of the vibrating plate (20) via a
supporting rod.

4. An electromagnetic vibrating mechanism applied to
an electric treadmill
wherein more than one pair of electromagnetic sen-
sors (30) is disposed at both sides of a running board
(51), each of the electromagnetic sensors (30) con-
sisting of one horseshoe-shaped solenoid (31) and
two permanent magnets disposed at the rim of the
vibrating plate
wherein the horseshoe-shaped solenoid (31) is pro-
vided with a first coil (32) and a second coil (33) at
both ends thereof; in this way, an electromagnetic
output having different polarity is achieved when the
current is applied while the polarity can be duly
changed by means of input of electric current in dif-
ferent directions; and
wherein each of the permanent magnets (40) in-
cludes an upper magnet and a lower magnet, and
the magnets are arranged in such a manner that the
polarities thereof are different in lateral direction
while the horseshoe-shaped solenoid (3 1) is em-
ployed to create an up-and-down vibration.

5. The electromagnetic vibrating mechanism as recited
in claim 4, wherein the electromagnetic sensors (30)
are disposed at the bottom of a running board (51)
while both magnets (41,42) are positioned at both
sides of the running board (51), and wherein the
horseshoe-shaped solenoid is secured to a support-
ing rod of a lateral shaft (53) of a base frame (52),
thereby creating an up-and-down vibration of the
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running board without affecting the original rotation
effect of a continuous moving belt, and wherein a
cushioning element (56) is interposed between the
running board (51) and the base frame (52).
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