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(57) ABSTRACT

A magnetic drive transmission method includes the steps of:
disposing solid magnetic device and ring-shaped magnetic
device at top and bottom surfaces of work platform, while
keeping the solid magnetic device in axial alignment with
the hollow inner diameter of the ring-shaped magnetic
device the solid magnetic device enters within the magnetic
field lines of the ring-shaped magnetic device so as to create
a magnetic field downstream between the solid magnetic
device and the ring-shaped magnetic device that changes the
thrust of the same polarity repulsion and to further cause the
solid magnetic device and the ring-shaped magnetic device
to attract each other in a balanced manner, and then using the
ring-shaped magnetic device to drive the solid magnetic
device in moving a predetermined workpiece along one
surface of the work platform to a predetermined location.

Dispose a solid magnetic device and a ring-shaped
magnetic device at opposing top and bottom surfaces of
a work platform and keep the solid magnetic device
and the ring-shaped magnetic device in axial alignment

- 101

102

Keep the same magnetic N poles (or magnetic S poles) of the solid
magnetic device and ring-shaped magnetic device to face toward the
opposing top and bottom surfaces of the work platform respectively

103

Move the ring-shaped magnetic device into contact with one
surface, namely, the bottom surface of the work platform, and
then move the solid magnetic device into contact with the other
surface, namely, the top surface of the work platform while
keeping the solid magnetic device in axial alignment with the
hollow inner diameter of the ring-shaped magnetic device

104

When the solid magnetic device is attached onto the top surface
of the work platform, subject to the magnetic repulsive effect
between the magnetic N poles (or magnetic S poles) of the solid
magnetic device and ring-shaped magnetic device, the solid
magnetic device falls into the magnetic field lines of the
ring-shaped magnetic device, creating a magnetic field
downstream between the solid magnetic device and the
ring-shaped magnetic device that changes the thrust of the same
polarity (same magnetic N poles or same magnetic S poles)
repulsion, causing the solid magnetic device and the ring-shaped
magnetic device to attract each other at the opposing top and
bottom surfaces of the work platform and to keep in balance in
the transverse direction

105

Move the solid magnetic device and the ring-shaped magnetic
device along the opposing top and bottom surface of the work
platform synchronously to deliver a predetermined workpiece
near the solid magnetic device, forcing the workpiece to slide along
the top surface of the work platform to a predetermined location
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Dispose a solid magnetic device and a ring-shaped | -101
magnetic device at opposing top and bottom surfaces of
a work platform and keep the solid magnetic device
and the ring-shaped magnetic device in axial alignment
* 102
Keep the same magnetic N poles (or magnetic S poles) of the solid
magnetic device and ring-shaped magnetic device to face toward the
opposing top and bottom surfaces of the work platform respectively
i 103

Move the ring-shaped magnetic device into contact with one
surface, namely, the bottom surface of the work platform, and
then move the solid magnetic device into contact with the other
surface, namely, the top surface of the work platform while
keeping the solid magnetic device in axial alignment with the
hollow inner diameter of the ring-shaped magnetic device

104
When the solid magnetic device is attached onto the top surface
of the work platform, subject to the magnetic repulsive effect
between the magnetic N poles (or magnetic S poles) of the solid
magnetic device and ring-shaped magnetic device, the solid
magnetic device falls into the magnetic field lines of the
ring-shaped magnetic device, creating a magnetic field
downstream between the solid magnetic device and the
ring-shaped magnetic device that changes the thrust of the same
polarity (same magnetic N poles or same magnetic S poles)
repulsion, causing the solid magnetic device and the ring-shaped
magnetic device to attract each other at the opposing top and
bottom surfaces of the work platform and to keep in balance in
the transverse direction

105
Move the solid magnetic device and the ring-shaped magnetic
device along the opposing top and bottom surface of the work
platform synchronously to deliver a predetermined workpiece
near the solid magnetic device, forcing the workpiece to slide along
the top surface of the work platform to a predetermined location

FIG. 1




Patent Application Publication  Feb. 22,2018 Sheet 2 of 9 US 2018/0050429 A1

T

FIG.2

bl




Patent Application Publication  Feb. 22,2018 Sheet 3 of 9 US 2018/0050429 A1

\ RN 3
A \ NN a
/A \ N \ E
i~ / \ \ \ =
7 / \ Loy
/ N \ \ \
/ /T\/ b
! / \ | \ | OOD
| oo b
I f | | | *
| \ \\// ! J i C!)
\ \ / ! ! [
\ N_ /7 / / /
\ / / / k‘
\ / / /
S = \ / / /

-~
-~
Ve
/
N\
~N
~
~
N\
N
~
~
AN
N
~
~
bt




US 2018/0050429 A1

Feb. 22,2018 Sheet 4 of 9

Patent Application Publication

Vold

Z (44

\ —

xa\

_NII,J%
\ N

{

AR RRETA AR

LN AR

\

¢

1= I

SN
LS
-
A/VVf NUNANRRRRRNY
/ / / / A |
Uy

[

-

AN N

AN
v\

\ \\\_////



US 2018/0050429 A1

Feb. 22,2018 Sheet S of 9

Patent Application Publication

Z Cl—_

G914

(

(

R

ol v Ny N

S/ VNN

[ A
[N




US 2018/0050429 A1

Feb. 22,2018 Sheet 6 of 9

Patent Application Publication

9914
LAV d01dd

/// \ //
0c¢ SRR
// // ,_,,_ ,_ \ __ ,
X NN/ \ \e“\eee,ﬂ_\eez_\ee;
\\\\M \ \\\\H / H////
A4 « A4 A Rk
_‘N S N A
Ny N RN A A7, \y/// 7
( . AN 7 {
LAYV YV RN ANANN MYNEYAMAYY IJ_ “/7/*/“/“/“//__/“_/“;,/ ////////////v
/ \v& uu\f:\\:;‘ee
Y vV
NETAWETZ
oe <55 BYX
/m/ cs T
AT KR KA -
(T /
Ll i \\\\. _ //// AN \
zl | o



US 2018/0050429 A1

Feb. 22,2018 Sheet 7 of 9

Patent Application Publication

K|
LdV H0Idd

v

-

>N

{7 0NN

14

T

NN sy

&?///
~

\f
N\.
\\‘

{
m////////////////////////////////////////////////////////////////////////v

| o

9] A0

4

L~

e —
é.__-._.
S
K~

ks

</

NS

-

BN
70NN
o
]r
VNN sy

>

~ -~




US 2018/0050429 A1

Feb. 22,2018 Sheet 8 of 9

Patent Application Publication

& I1Ad

LdV d01dd

s N
/\/é v U\,_\/_w v <\\
\\\\\. //
\.A\H,\A« / V/Q/v/
S Y.
////////////////W/////////////\/N///\\//%/_////////w////////////////////////////
A=l /] S0
e vﬂ//wﬂ// 3k .
0 /// VN\ \\: e3> X
\f\h\ \_ \_ ﬂ, _/ /w /

—_—



US 2018/0050429 A1

Feb. 22,2018 Sheet 9 of 9

Patent Application Publication

6 914
LdV d01dd

é/
e —
e —
e — — —
é\\
K

~

N
$\

\\MH HM/

7 \\\\\\\' !

/,///M \»\\k&\\\x\w\\\\\

< //Hﬁ H\\ >

/\\\\ O\

44 ] /VVN/ / YY)

Vi L)

O 44 \H\\
////////////////////////////// ) <///>/2/; 7//?“////////////////////////////

SN

e SN

5 s N}

\ /

Ayl

/
7 81X
e

U

\

//,*>\\\//,—,\\\///

R O I Y Y
TTT
VNN /N N
kel

>

(a8
-
~

e

/
[
| ! i Q

\‘
N\
\\g



US 2018/0050429 Al

MAGNETIC DRIVE TRANSMISSION
METHOD

[0001] This application claims the priority benefit of Tai-
wan patent application numbers 105126111 and 106119277,
filed on Aug. 16, 2016 and Jun. 9, 2017.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to magnetic drive
technology and more particularly, to a magnetic drive trans-
mission method in which a solid magnetic device and a
ring-shaped magnetic device are attached with the same
polarity onto the opposing top and bottom surfaces of a work
platform to cause generation of a magnetic downstream,
causing a change of the magnetic thrust between the solid
magnetic device and the ring-shaped magnetic device into
magnetic attraction so that the ring-shaped magnetic device
can be controlled to drive the solid magnetic device in
moving a predetermined workpiece smoothly along the top
surface of the work platform without much friction resis-
tance.

2. Description of the Related Art

[0003] With the continuous progress of the era of elec-
tronic technology, conventional manual feeding or semi-
automatic transmission of close-up transport operations in
automated processing and manufacturing machinery, pro-
duction lines, processing object transmission in quality
control and warehousing logistics transport are quite time-
consuming and not conducive to mass production or large
number of items of transmission operations. Therefore, it is
possible to effectively shorten the working time and to
improve the quality of the automatic operation by passing
materials or processing objects by means of an automatic
transmission system such as conveyor belts, roller convey-
ors, or a robot arms. Nowadays many automatic transmis-
sion systems and measures have been widely used for
automated production.

[0004] Conventional conveyor belt, roller conveyor or
mechanical arm-based conveyor systems or transporting
means used in vending machines are driven by motor drives,
pneumatic cylinders and/or hydraulic cylinders. However,
noises, dust or impacts will be produced during delivery,
lowering the delivery efficiency. Especially for exquisite
mechanical processing, electronic high-tech products manu-
facturing, dust-free processing or automatic delivery of
goods within a vending machine, the automatic transmission
system requirements are critical, and the delivery operation
must be performed in low noise or dust-free environments.
Conventional conveying belt, roller or mechanical arm-
based conveyor systems are still not satisfactory in function
for the applications of fine mechanical processing, electronic
high-tech products manufacturing or dust-free processing.
[0005] Therefore, non-contact transmission measures are
created for use in clean rooms and other dust-free environ-
ments for processing production, manufacturing, transpor-
tation and other operational applications for delivering elec-
tronic and electrical components, semiconductor products
and other high-tech products, or for use in automatic vend-
ing machines for delivering selling items.

[0006] By using the principle of repulsion and attraction
between two magnetic poles, magnets can be moved on the
conveyance path to transfer various components and the
semiconductor products to the respective processing work
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areas, carrying out the necessary processing. FIGS. 7, 8 and
9 illustrate non-contact transmission applications in trans-
ferring predetermined workpieces. As illustrated in FIGS. 7
and 8, two solid magnets A,B are disposed at two opposite
sides of a transmission platform C to magnetically attract
each subject to magnetic attraction between two different
magnetic poles (S pole and N pole). One solid magnet A is
controlled to drive the other solid magnet B, causing the
other solid magnet B to move a workpiece D in a non-
contact manner and avoiding generation of dust or other fine
particles. For moving a relatively larger workpiece D, the
size of the solid magnets A,B must be relatively larger, or
more solid magnets A,A1,B,B1 should be used. However,
increasing the size of the solid magnets A,B or the amount
of the solid magnets A,A1,B,B1 will relatively increase the
friction resistance between the solid magnets A,A1,B,B1
and the transmission platform C, lowering the speed in
moving the workpiece D and affecting the progress of the
processing process. Further, when increased the amount of
the solid magnets A,A1,B,B1, the enhanced magnetic force
can also affect the performance of the machining tools in the
working areas around the transmission platform. Although
this non-contact transmission design can achieve the effect
of non dust, it cannot eliminate problem of the friction
resistance and slow processing speed in the actual imple-
mentation. An improvement in this regard is necessary.

[0007] According to tests on the application of two solid
magnets A,B and four solid magnets A,A1,B,B1, we
obtained the data as follows:

Lateral run-off force (magnetic attraction force)

Cylinder: (20 mm Thickness 10 mm

Size Cylinder: @0 mm Thickness 10 mm
Plate thickness 1 ond 374 Average

1.0 mm 3.75 3.80 3.90 3.82

1.2 mm 3.50 3.50 3.50 3.50

1.5 mm 3.65 3.60 3.65 3.63

2.0 mm 3.52 3.25 3.35 3.37

Minimum starting force (maximum electrostatic friction)

Cylinder: (20 mm Thickness 10 mm

Size Cylinder: @20 mm Thickness 10 mm
Plate thickness 1 ond 374 Average
1.0 mm 3.05 3.25 3.05 3.12
1.2 mm 2.60 2.50 2.55 2.55
1.5 mm 2.90 2.75 2.75 2.80
2.0 mm 2.20 2.35 2.25 2.27

Lateral run-off force (magnetic attraction force)

Cylinder: (20 mm Thickness 20 mm

Size Cylinder: @20 mm Thickness 20 mm
Plate thickness 1 ond 3 Average
1.0 mm 10.50 10.60 10.75 10.62
1.2 mm 9.30 9.00 9.00 9.10
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-continued

Lateral run-off force (magnetic attraction force)

Cylinder: ¢20 mm Thickness 20 mm

Size Cylinder: @20 mm Thickness 20 mm
Plate thickness 1 ond 374 Average
1.5 mm 9.20 9.30 9.55 9.35
2.0 mm 8.30 8.50 8.50 8.43

Minimum starting force (maximum electrostatic friction)

Cylinder: ¢30 mm Thickness 20 mm

Size Cylinder: 930 mm Thickness 20 mm
Plate thickness 1 ond 3 Average
1.0 mm 8.25 8.50 8.75 8.50
1.2 mm 7.26 741 7.53 7.40
1.5 mm 7.15 7.80 7.80 7.58
2.0 mm 5.50 5.90 5.80 5.73

[0008] When two solid magnets A,B (diameter ¥20 mm
and diameter W30 mm) are used, the average magnetic
attraction force between the two solid magnets A,B at the
two opposite sides of the transmission platform C can be
within the range of 3.50 Kgf~10.62 Kgf, the average maxi-
mum electrostatic friction can be within the range of 2.27
Kgf~8.50 Kgf. When the two solid magnets A,B are attached
to the two opposing surfaces of the transmission platform C
with the N pole of one solid magnet A facing toward the S
pole of the other solid magnet B, the minimum starting force
(the maximum electromagnetic friction) is large, thus, a
large resistance will be produced during delivery of the
workpiece D. There will be a possibility that a pause or a jam
occurs during the conveyance of the workpiece D along the
transmission platform C.

[0009] FIG. 6 illustrates the use of a solid magnetic device
la and a ring-shaped magnetic device 2a in delivering a
workpiece 4a along a transmission platform 3a. When the
magnetic N pole of the solid magnetic device la is
approaching the top surface of the transmission platform 3a
after the magnetic N pole of the ring-shaped magnetic
device 2q is attached to the bottom surface of the transmis-
sion platform 3a, magnetic repulsion is created. Once the
solid magnetic device 1a is attached to the top surface of the
transmission platform 3a, the solid magnetic device 1la
enters the center of the magnetic field lines of the ring-
shaped magnetic device 24, causing generation of a mag-
netic field downstream and magnetic attraction between the
solid magnetic device la and the ring-shaped magnetic
device 2a in a balanced manner. At this time, the ring-shaped
magnetic device 2a can be controlled to drive the solid
magnetic device 1a in moving a predetermined workpiece
4a along the transmission platform 3a without vibration or
deviation. However, since the solid magnetic device 1a and
the ring-shaped magnetic device 2a have the respective
same magnetic poles (N poles or S poles) respectively
attached to the opposing top and bottom surface of the
transmission platform 3a, the magnetic repulsion problem
between the solid magnetic device 1a and the ring-shaped
magnetic device 2a must be overcome.
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[0010] Therefore, it is desirable to provide a non-contact
transmission measure practical for use in the fabrication of
electronic and electrical components and semiconductor
products for non-contact component delivery in an efficient
manner without causing much friction resistance.

SUMMARY OF THE INVENTION

[0011] The present invention has been accomplished
under the circumstances in view. By means of collecting
relevant information and multi-evaluation and consideration
with accumulated many years of experience and continuous
trial and modification, the present inventor creates a mag-
netic drive transmission method, in which a solid magnetic
device and a ring-shaped magnetic device are attached with
the same polarity onto the opposing top and bottom surfaces
of a work platform to cause generation of a magnetic
downstream, causing a change of the magnetic thrust
between the solid magnetic device and the ring-shaped
magnetic device into magnetic attraction so that the ring-
shaped magnetic device can be controlled to drive the solid
magnetic device in moving a predetermined workpiece
smoothly along the top surface of the work platform without
much friction resistance.

[0012] It is the main object of the present invention to
provide a magnetic drive transmission method, which com-
prises the step of disposing a solid magnetic device and a
ring-shaped magnetic device at opposing top and bottom
surfaces of a work platform, the step of keeping the same
magnetic poles of the solid magnetic device and ring-shaped
magnetic device to face toward the opposing top and bottom
surfaces of the work platform respectively, the step of
moving the solid magnetic device and the ring-shaped
magnetic device into contact with the top and bottom
surfaces of the work platform respectively for causing the
solid magnetic device to enter within the magnetic field lines
of the ring-shaped magnetic device so as to create a mag-
netic field downstream between the solid magnetic device
and the ring-shaped magnetic device that changes the thrust
of the same polarity repulsion and to further cause the solid
magnetic device and the ring-shaped magnetic device to
attract each other in a balanced manner, and the step of using
the ring-shaped magnetic device to drive the solid magnetic
device in moving a predetermined workpiece along one
surface of the work platform to a predetermined location.

[0013] Further, the solid magnetic device can be shaped
like a cylinder, oval column, rectangular column, hexagonal
column or polygonal column, and the ring-shaped magnetic
device can be shaped like a circular ring, oval ring, rectan-
gular ring, hexagonal ring or polygonal ring.

[0014] Further, when the same magnetic pole of the solid
magnetic device is attached to the top surface of the work
platform after attachment of the magnetic N pole or S pole
of the ring-shaped magnetic device to the bottom surface of
the work platform, a magnetic downstream is created
between the solid magnetic device and the ring-shaped
magnetic device, causing magnetic attraction between the
solid magnetic device and the ring-shaped magnetic device
and keeping the solid magnetic device in the position at the
center of the ring-shaped magnetic device and prohibiting
the solid magnetic device from lateral deviation relative to
the ring-shaped magnetic device, and therefore the solid
magnetic device and the ring-shaped magnetic device are
maintained in balance, reduction the friction resistance
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between the solid magnetic device or ring-shaped magnetic
device and the work platform.

[0015] Other advantages and features of the present inven-
tion will be fully understood by reference to the following
specification in conjunction with the accompanying draw-
ings, in which like reference signs denote like components
of structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is an operational flow chart of the present
invention.
[0017] FIG. 2 is a schematic perspective view, illustrating

the magnetic N pole of a solid magnetic device and the
magnetic N pole of a ring-shaped magnetic device respec-
tively attached to the opposing top and bottom surface of a
metal work platform in accordance with the present inven-
tion.

[0018] FIG. 3 illustrates the magnetic N pole of the
ring-shaped magnetic device attracted to the bottom surface
of the metal work platform and the magnetic N pole of the
solid magnetic device aimed at the hollow inner diameter of
the ring-shaped magnetic device.

[0019] FIG. 4 is a sectional side view of FIG. 3.

[0020] FIG. 5 is a schematic sectional side view illustrat-
ing an application example of the present invention.
[0021] FIG. 6 is a schematic sectional side view of a
magnetic drive transmission mechanism according to the
prior art.

[0022] FIG. 7 is a sectional side exploded view of a
non-contact type transmission mechanism according to the
prior art.

[0023] FIG. 8 is a schematic side view illustrating an
operation status of the non-contact type transmission mecha-
nism shown in FIG. 7.

[0024] FIG. 9 is a sectional side view of another prior
design of non-contact type transmission mechanism.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0025] Referring to FIGS. 1-5, the invention provides a
magnetic drive transmission method. The magnetic drive
transmission method comprises the steps as follows:
[0026] (101) dispose a solid magnetic device 1 and a
ring-shaped magnetic device 2 at opposing top and bottom
surfaces of a work platform 3 and keep the solid magnetic
device 1 and the ring-shaped magnetic device 2 in axial
alignment.

[0027] (102) keep the same magnetic N poles 11,21 (or
magnetic S poles 12,22) of the solid magnetic device 1 and
ring-shaped magnetic device 2 to face toward the opposing
top and bottom surfaces of the work platform 3 respectively.
[0028] (103) move the ring-shaped magnetic device 2 into
contact with one surface, namely, the bottom surface of the
work platform 3, and then move the solid magnetic device
1 into contact with the other surface, namely, the top surface
of the work platform 3 while keeping the solid magnetic
device 1 in axial alignment with the hollow inner diameter
20 of the ring-shaped magnetic device 2.

[0029] (104) when the solid magnetic device 1 is attached
onto the top surface of the work platform 3, subject to the
magnetic repulsive effect between the magnetic N poles
11,21 (or magnetic S poles 12,22) of the solid magnetic
device 1 and ring-shaped magnetic device 2, the solid
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magnetic device 1 falls into the magnetic field lines of the
ring-shaped magnetic device 2, creating a magnetic field
downstream between the solid magnetic device 1 and the
ring-shaped magnetic device 2 that changes the thrust of the
same polarity (same magnetic N poles 11,21 or same mag-
netic S poles 12,22) repulsion, causing the solid magnetic
device 1 and the ring-shaped magnetic device 2 to attract
each other at the opposing top and bottom surfaces of the
work platform 3 and to keep in balance in the transverse
direction.

[0030] (105) move the solid magnetic device 1 and the
ring-shaped magnetic device 2 along the opposing top and
bottom surface of the work platform 3 synchronously to
deliver a predetermined workpiece 4 near the solid magnetic
device 1, forcing the workpiece 4 to slide along the top
surface of the work platform 3 to a predetermined location.

[0031] In step (104), the magnetic N pole 11 or magnetic
S pole 12 of the solid magnetic device 1 is attached onto the
top surface of the metal work platform 3 to aim at the hollow
inner diameter 20 of the ring-shaped magnetic device 2 and
to enter within the magnetic field lines of the ring-shaped
magnetic device 2 that flow from the magnetic N pole 21
toward the magnetic S pole 22. When the relatively smaller
magnetic field lines of the solid magnetic device 1 enters
within the relatively larger magnetic field lines of the
ring-shaped magnetic device 2, a magnetic field downstream
is created between the solid magnetic device 1 and the
ring-shaped magnetic device 2, thus, the magnetic repulsive
effect between the magnetic N pole 11 (or magnetic S pole
12) of the solid magnetic device 1 and the magnetic N pole
21 (or magnetic S pole 22) of ring-shaped magnetic device
2 is changed, causing the magnetic lines of force around the
left and right sides of the solid magnetic device 1 to attract
the magnetic lines of force around the left and right sides of
the ring-shaped magnetic device 2, keeping the solid mag-
netic device 1 and the ring-shaped magnetic device 2 in
balance and in position and maintaining the solid magnetic
device 1 in the center position relative to the ring-shaped
magnetic device 2. Subject to the effects described above,
the solid magnetic device 1 and the ring-shaped magnetic
device 2 are steadily secured to the opposing top and bottom
surfaces of the metal work platform 3.

[0032] In one example of the present invention where the
solid magnetic device 1 has the specifications of diameter
W20 mm and thickness 10 mm and the ring-shaped magnetic
device 2 has the specifications of outer diameter ¥40 mm
with inner diameter ¥20 mm and thickness 10 mm, we made
tests and obtained the test results as follows:

Lateral run-off force (magnetic attraction force)

Solid: @20 mm Thickness 10 mm

Size Ring-shaped: 40*20 mm Thickness 10 mm
Plate thickness 1 ond 3 Average

1.0 mm 2.30 2.30 2.30 2.30

1.2 mm 2.25 2.25 2.20 2.23

1.5 mm 2.10 1.90 2.00 2.00

2.0 mm 1.60 1.50 1.50 1.53
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Minimum starting force (maximum electrostatic friction)

Solid: 20 mm Thickness 10 mm

Size Ring-shaped: #40*20 mm Thickness 10 mm
Plate thickness 1 ond 374 Average
1.0 mm 1.50 1.50 1.50 1.50
1.2 mm 1.60 1.50 1.50 1.53
1.5 mm 1.50 1.50 1.50 1.50
2.0 mm 0.75 1.00 0.75 0.83

[0033] In the test result data stated above, the unit is Kgf.
After the ring-shaped magnetic device 2 was attracted to the
work platform 3, the solid magnetic device 1 was placed
onto the work platform 3 to aim at the hollow inner diameter
of the ring-shaped magnetic device 2 (see FIG. 3 and FIG.
4), allowing the magnetic lines of force of the magnetic N
pole 11 of the solid magnetic device 1 to penetrate the
hollow inner diameter and magnetic S pole 22 of the
ring-shaped magnetic device 2 and to overcome the repul-
sive force between the magnetic N pole 11 and the magnetic
S pole 22. At the same time, the magnetic lines of force of
magnetic S pole 12 of the solid magnetic device 1 attract the
magnetic N pole 21 of the ring-shaped magnetic device 2.
Subject to change of the thickness of the work platform 3
(plate thickness) from 1.0 mm,1.2 mm,1.5 mm to 2.0 mm,
the average magnetic attraction force between the solid
magnetic device 1 and the ring-shaped magnetic device 2
can be within the range of 1.53 Kgf~2.30 Kgf, and the
average of the maximum electrostatic friction can be within
the range of 0.83 Kgf~1.50 Kgf, thus, the test result proves
that the solid magnetic device 1 and the ring-shaped mag-
netic device 2 can be simultaneously attracted to the oppos-
ing top and bottom surface of the metal work platform 3, and
can reduce the friction when moving.

[0034] In the example that the solid magnetic device 1
(solid) was: W30 mm and 20 mm and the ring-shaped
magnetic device 2 was: outer diameter W60 mm®* inner
diameter W30 mm and thickness 20 mm), we made tests and
obtained the test results as follows:

Lateral run-off force (magnetic attraction force)

Solid: 20 mm Thickness 10 mm

Size Ring-shaped: §60%*20 mm Thickness 10 mm
Plate thickness 1 ond 374 Average

1.0 mm 7.10 7.25 7.00 7.12

1.2 mm 7.25 7.25 7.30 7.27

1.5 mm 6.25 6.25 6.00 6.17

2.0 mm 5.50 5.25 5.20 5.32

Minimum starting force (maximum electrostatic friction)

Solid: #30 mm Thickness 20 mm

Size Ring-shaped: %60*30 mm Thickness 20 mm
Plate thickness 1 ond 3 Average
1.0 mm 4.50 4.50 4.50 4.50
1.2 mm 3.90 3.75 3.75 3.80
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-continued

Minimum starting force (maximum electrostatic friction

Solid: #30 mm Thickness 20 mm

Size Ring-shaped: §%60*30 mm Thickness 20 mm
Plate thickness 1 ond 374 Average
1.5 mm 4.25 4.50 4.25 4.33
2.0 mm 2.25 2.25 2.25 2.25

[0035] In this example, the average magnetic attraction
force between the solid magnetic device 1 and the ring-
shaped magnetic device 2 can be within the range of 5.32
Kgf~7.27 Kgf, the average maximum electrostatic friction
can be within the range of 2.25 Kgf~4.50 Kgf. This test
result proves that when the solid magnetic device 1 and the
ring-shaped magnetic device 2 have the same magnetic N
poles 11,21 or the same magnetic S poles 12,22 respectively
attached to the opposing top and bottom surfaces of the
metal work platform 3, the minimum starting force (maxi-
mum electrostatic force) can be achieved. Thus, the ring-
shaped magnetic device 2 can be disposed at one side of the
metal work platform 3 to drive the opposite solid magnetic
device 1, causing the solid magnetic device 1 to move the
workpiece 4. Since the friction force between the ring-
shaped magnetic device 2 and the solid magnetic device 1 is
relatively small, the friction generated during the operation
of the solid magnetic device 1 to move the workpiece 4 is
minimized, and thus the workpiece 4 can be delivered
efficiently.

[0036] It is clear from the above experimental data that
when the solid magnetic device 1 and the ring-shaped
magnetic device 2 have the respective same magnetic poles
respectively attached to the opposing top and bottom surface
of the metal work platform 3, the magnetic N pole 11 (or
magnetic S pole 12) of the solid magnetic device 1 is in
alignment with the hollow inner diameter 20 of the ring-
shaped magnetic device 2, a magnetic field downstream is
produced between the solid magnetic device 1 and the
ring-shaped magnetic device 2, causing the magnetic S pole
12 of the solid magnetic device 1 to attract the magnetic N
pole 21 of the ring-shaped magnetic device 2 and the
magnetic N pole 11 of the solid magnetic device 1 to attract
the magnetic S pole 22 of the ring-shaped magnetic device
2. Since the area of the magnetic N pole 21 of the ring-
shaped magnetic device 2 is greater than the area of the
magnetic N pole 11 of the solid magnetic device 1, the
magnetic attraction force between the magnetic N pole 21 of
the ring-shaped magnetic device 2 and the magnetic S pole
12 of the solid magnetic device 1 is greater than the
magnetic repulsive force between the magnetic N pole 11 of
the solid magnetic device 1 and the magnetic N pole 21 of
the ring-shaped magnetic device 2. Further, the magnetic
attraction force in the hollow inner diameter 20 between the
magnetic S pole 22 of the ring-shaped magnetic device 2 and
the magnetic N pole 11 of the solid magnetic device 1
reduces the magnetic repulsive force in the hollow inner
diameter 20 between the magnetic N pole 11 of the solid
magnetic device 1 and the magnetic N pole 21 of the
ring-shaped magnetic device 2. Thus, the magnetic repulsive
force between the magnetic N pole 11 of the solid magnetic
device 1 and the magnetic N pole 21 of the ring-shaped
magnetic device 2 can be overcome, allowing the solid
magnetic device 1 and the ring-shaped magnetic device 2 to
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be simultaneously and positively attracted to the opposing
top and bottom surfaces of the metal work platform 3.

[0037] Further, the solid magnetic device 1 can be shaped
like a cylinder, oval column, rectangular column, hexagonal
column or polygonal column; the ring-shaped magnetic
device 2 can be shaped like a circular ring, oval ring,
rectangular ring, hexagonal ring or polygonal ring.

[0038] Further, the magnetic attraction force between the
solid magnetic device 1 and the ring-shaped magnetic device
2 at the two opposite sides of the work platform 3 is
obviously smaller than the steady state retention force in the
left and right parallel direction. Thus, when the ring-shaped
magnetic device 2 drives the solid magnetic device 1 to
move the predetermined workpiece 4 on the top surface of
the metal work platform 3, in addition to the magnetic thrust
of the solid magnetic device 1, the magnetic thrust of the
ring-shaped magnetic device 2 also assists moving the
predetermined workpiece 4. Since the volume of the ring-
shaped magnetic device 2 is larger than the volume of the
solid magnetic device 1, the magnetic retention force of the
solid magnetic device 1 and the ring-shaped magnetic device
2 in the left and right parallel direction is significantly
greater than the magnetic attraction force in the vertical
direction between the solid magnetic device 1 and the
ring-shaped magnetic device 2, thus, the relatively heavier
workpiece 4 can be moved to slide along the work platform
3 by the magnetic thrust of the solid magnetic device 1
without causing much friction resistance or lowering the
speed of the movement of the solid magnetic device 1 and
the ring-shaped magnetic device 2 in moving the predeter-
mined workpiece 4 on the top surface of the work platform
3. Thus, the invention can deliver the predetermined work-
piece 4 smoothly to the desired location, enhancing the
practical effect of non-contact magnetic transmission.

[0039] In general, in accordance with the preferred
embodiment of the magnetic drive transmission method of
the present invention, the solid magnetic device 1 and the
ring-shaped magnetic device 2 have the respective same
magnetic poles (for example, magnetic N poles 11,21)
respectively attached to the opposing top and bottom sur-
faces of the metal work platform 3. Since the volume of the
ring-shaped magnetic device 2 is larger than the volume of
the solid magnetic device 1, a magnetic repulsive force is
produced when the solid magnetic device 1 is spaced above
the top surface of the metal work platform 3 within a
predetermined range with the magnetic N pole 11 thereof
aimed at the hollow inner diameter 20 of the ring-shaped
magnetic device 2 that has its magnetic N pole 21 attached
to the bottom surface of the metal work platform 3. How-
ever, when the magnetic N pole 11 of the solid magnetic
device 1 is attached to the top surface of the metal work
platform 3, the solid magnetic device 1 enters within the
magnetic field lines of the ring-shaped magnetic device 2,
causing magnetic attraction between the magnetic lines of
force of the magnetic N pole 11 of the solid magnetic device
1 and the magnetic lines of force of the magnetic S pole 22
of the ring-shaped magnetic device 2 while generation of a
magnetic retention force in the left and right parallel direc-
tion, and thus, the solid magnetic device 1 and the ring-
shaped magnetic device 2 are steadily secured to the oppos-
ing top and bottom surfaces of the work platform 3. Further,
due to the generation of the magnetic field downstream
between the solid magnetic device 1 and the ring-shaped
magnetic device 2, the solid magnetic device 1 and the
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ring-shaped magnetic device 2 are magnetically attracted
together. Since the magnetic attraction force between the
solid magnetic device 1 and the ring-shaped magnetic device
2 at the two opposite sides of the work platform 3 is
significantly smaller than the steady state retention force in
the left and right parallel direction, when the ring-shaped
magnetic device 2 can be controlled to drive the solid
magnetic device 1 in moving the predetermined workpiece
4 on the top surface of the metal work platform 3 without
causing much friction resistance.

[0040] In conclusion, the invention provides a magnetic
drive transmission method, which is to attach the respective
same magnetic poles (magnetic N poles or S poles of a solid
magnetic device and a ring-shaped magnetic device to the
opposing top and bottom surfaces of a metal work platform
and to keep the solid magnetic device in axial alignment
with the hollow inner diameter of the ring-shaped magnetic
device so that the solid magnetic device falls into the
magnetic field lines of the ring-shaped magnetic device,
creating a magnetic field downstream between the solid
magnetic device and the ring-shaped magnetic device that
changes the thrust of the same polarity (same magnetic N
poles or same magnetic S poles) repulsion, causing the solid
magnetic device and the ring-shaped magnetic device to
attract each other at the opposing top and bottom surfaces of
the work platform and to keep in balance in the transverse
direction. At this time, the solid magnetic device can be
driven by the ring-shaped magnetic device to move a
predetermined workpiece along the top surface of the work
platform smoothly without causing much friction resistance.
[0041] Although a particular embodiment of the invention
has been described in detail for purposes of illustration,
various modifications and enhancements may be made with-
out departing from the spirit and scope of the invention.
Accordingly, the invention is not to be limited except as by
the appended claims.

What the invention claimed is:

1. A magnetic drive transmission method, comprising the

steps of:

(101) disposing a solid magnetic device and a ring-shaped
magnetic device at opposing top and bottom surfaces of
a work platform;

(102) keeping the same magnetic poles of said solid
magnetic device and said ring-shaped magnetic device
to face toward the opposing top and bottom surfaces of
said work platform respectively;

(103) moving said ring-shaped magnetic device into con-
tact with the bottom surface of said work platform, and
then moving said solid magnetic device into contact
with the top surface of said work platform while
keeping said solid magnetic device in axial alignment
with a hollow inner diameter of said ring-shaped mag-
netic device;

(104) using the magnetic repulsive effect between the
same magnetic poles of said solid magnetic device and
said ring-shaped magnetic device to cause said solid
magnetic device to enter within the magnetic field lines
of said ring-shaped magnetic device when said solid
magnetic device is attached onto the top surface of said
work platform, so as to create a magnetic field down-
stream between said solid magnetic device and said
ring-shaped magnetic device that changes the thrust of
the same polarity repulsion, causing said solid mag-
netic device and said ring-shaped magnetic device to
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attract each other at the opposing top and bottom
surfaces of said work platform keeping said solid
magnetic device and said ring-shaped magnetic device
in balance in the transverse direction; and

(105) moving said solid magnetic device and said ring-

shaped magnetic device along the opposing top and
bottom surface of said work platform synchronously to
deliver a predetermined workpiece, forcing said work-
piece to slide along the top surface of said work
platform to a predetermined location.

2. The magnetic drive transmission method as claimed in
claim 1, wherein in step (101) said solid magnetic device
and said ring-shaped magnetic device are kept in axial
alignment.

3. The magnetic drive transmission method as claimed in
claim 2, wherein said solid magnetic device is shaped like a
cylinder, oval column, rectangular column, hexagonal col-
umn or polygonal column.

4. The magnetic drive transmission method as claimed in
claim 2, wherein said ring-shaped magnetic device is shaped
like a circular ring, oval ring, rectangular ring, hexagonal
ring or polygonal ring.
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5. The magnetic drive transmission method as claimed in
claim 1, wherein in steps (102,103), said solid magnetic
device and said ring-shaped magnetic device are disposed
with the magnetic N poles thereof facing toward each other.

6. The magnetic drive transmission method as claimed in
claim 1, wherein in steps (102,103), said solid magnetic
device and said ring-shaped magnetic device are disposed
with the magnetic S poles thereof facing toward each other.

7. The magnetic drive transmission method as claimed in
claim 1, wherein in step (104), the magnetic N pole or S pole
of said ring-shaped magnetic device is attached to the said
bottom surface of said work platform, and the same mag-
netic pole of said solid magnetic device is attached to the
said top surface of said work platform so that a magnetic
downstream is created between said solid magnetic device
and said ring-shaped magnetic device, causing magnetic
attraction between said solid magnetic device and said
ring-shaped magnetic device and keeping said solid mag-
netic device in the position at the center of said ring-shaped
magnetic device and prohibiting said solid magnetic device
from lateral deviation relative to said ring-shaped magnetic
device.



