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57 ABSTRACT

The present invention discloses a system having a particular
electric motor being able to do bi-directional rotational input
having its output ends for providing output to the input ends
of'the constant directional output transmission device, while
the constant rotational directional output is used to drive the
loading wheel train via the output end of the constant direc-
tional output transmission device, wherein the user can opera-
tively control the rotational direction of driving inputs,
thereby the constant rotational output of different speed
change ratio in different directions of driving inputs can be
made via the constant directional output transmission device
of different speed change ratios.
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ELECTRIC MOTOR DRIVE SYSTEM WITH
BI-DIRECTIONAL INPUT AND CONSTANT
DIRECTIONAL OUTPUT

BACKGROUND OF THE INVENTION

[0001] (a) Field of the Invention

[0002] The present invention discloses an electric motor
being able to be driven by electric power from the power
source through the electric motor operative control device to
do bi-directional rotation of positive or reverse rotation for
driving the input end of the constant directional output trans-
mission device and further through the output end of the
constant directional output transmission device to provide
constant directional rotation output of different speed change
ratio in different directions of driving inputs via the constant
directional output transmission device with different speed
change ratio for driving the loading wheel trains; wherein the
present invention can be applied in electric motor driven
carriers such as electric bicycles, electric motorcycles, elec-
tric vehicles, or electric driven industry machinery.

[0003] (b) Description of the Prior Art

[0004] For the speed change output of the conventional
electric motor drive system, except for controlling the electric
motor to change speed, it usually has to be achieved by CVT
or gear shift, which has drawbacks of complicated structures,
high costs and low transmission efficiency.

SUMMARY OF THE INVENTION

[0005] The present invention discloses an electric motor
drive system having a particular electric motor being able to
do bi-directional rotational input having its output ends for
providing output to the input ends of the constant directional
output transmission device, while the constant rotational
directional output is used to drive the loading wheel train via
the output end of the constant directional output transmission
device, wherein the user can operatively control the rotational
direction of the electric motor so as to change the driving
input directions, thereby the constant rotational output of
different speed change ratio in different directions of driving
inputs can be made via the constant directional output trans-
mission device having different speed change ratios.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG.1isabasicblock schematic view ofthe electric
motor drive system of the present invention with bi-direc-
tional input and constant directional output.

[0007] FIG. 2 is a block schematic view showing that the
drive system in FIG. 1 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
constant directional output transmission device (102).
[0008] FIG. 3 is a block schematic view showing that the
drive system in FIG. 1 is additionally installed with a trans-
mission device (104) between the constant directional output
transmission device (102) and the driven loading wheel train
(103).

[0009] FIG. 4 is a block schematic view showing that the
drive system in FIG. 1 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
constant directional output transmission device (102) as well
as between the constant directional output transmission
device (102) and the driven loading wheel train (103).
[0010] FIG.5isabasicblock schematic view ofthe electric
motor drive system with bi-directional input and constant
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directional output of the present invention being installed
with an electric motor loading currents detection device.
[0011] FIG. 6 is a block schematic view showing that the
drive system in FIG. 5 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
constant directional output transmission device (102).
[0012] FIG. 7 is a block schematic view showing that the
drive system in FIG. 5 is additionally installed with a trans-
mission device (104) between the constant directional output
transmission device (102) and the driven loading wheel train
(103).

[0013] FIG. 8 is a block schematic view showing that the
drive system in FIG. 5 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
constant directional output transmission device (102) as well
as between the constant directional output transmission
device (102) and the driven loading wheel train (103).

DESCRIPTION OF MAIN COMPONENT

SYMBOLS

[0014] 100: Power supply device

[0015] 101: Electric motor

[0016] 102: Constant directional output transmission
device

[0017] 103: Loading wheel train

[0018] 104, 200: Transmission device

[0019] 109: Electric motor loading currents detection
device

[0020] 110: Electric motor operative control device

[0021] 111: Input device

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0022] Thepresent invention discloses a drive system being
able to do bi-directional rotation of positive or reverse rota-
tion by electric motor for driving input end of the constant
directional output transmission device and further through
the output end of the constant directional output transmission
device to provide constant directional rotation output of dif-
ferent speed change ratio in different directions of driving
inputs via the constant directional output transmission device
of different speed change ratio for driving the loading wheel
trains, wherein the present invention can be applied in electric
motor driven carriers such as electric bicycles, electric motor-
cycles, electric vehicles, or electric driven industry machin-
ery.

[0023] FIG.1is abasic block schematic view of the electric
motor drive system of the present invention with bi-direc-
tional input and constant directional output.

[0024] FIG. 2 is a block schematic view showing that the
drive system in FIG. 1 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
constant directional output transmission device (102).
[0025] FIG. 3 is a block schematic view showing that the
drive system in FIG. 1 is additionally installed with a trans-
mission device (104) between the constant directional output
transmission device (102) and the driven loading wheel train
(103).

[0026] FIG. 4 is a block schematic view showing that the
drive system in FIG. 1 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
constant directional output transmission device (102) as well
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as between the constant directional output transmission
device (102) and the driven loading wheel train (103).

[0027] As shown in the FIGS. 1~4, for the electric motor
drive system with bi-directional input and constant direc-
tional output, the electric power from the power supply device
(100) is subject to the operative signal or commands of the
input device (111) via the electric motor operative control
device (110) to drive the electric motor (101) in the first driven
rotational direction or in the second driven rotational direc-
tion of contrary rotational direction, wherein the rotational
kinetic energy output from the output end of the electric
motor (101) is directly or through the transmission device
(104) provided to the input end of the constant directional
output transmission device (102), thereby by means of the
constant directional output transmission device of different
speed change ratio to output the rotational kinetic energy in
constant rotational direction of different speed change ratio in
different directions of driving inputs, and further to drive the
loading wheel train (103) as shown in FIG. 1~FIG. 4,
wherein:

[0028] The electric motor (101): It is comprised of AC or
DC, brushless or brushed, synchronous or asynchronous
operated electric power driven electric motor, and can be
operated in both positive direction and reverse direction;

[0029] Electric motor operative control device (110): it is
constituted by dynamo-electric components or devices, or
solid state electronic components or device, or the control
circuits having microprocessor and associate operative soft-
ware for inputting AC or DC power from the utility power
source or the generator, or inputting electric power from the
power supply device (100) such as fuel battery, primary bat-
tery, or charge/discharge secondary battery, thereby to opera-
tively control the on/off, rotational direction, rotational
speed, torque to the electric motor (101), or provide over-
voltage or over-currents protection to the electric motor
(101);

[0030] Inputdevice (111): it issues signals or commands to
the electric motor operative control device (110) for opera-
tively controlling or setting the on/off, rotational direction,
rotational speed, torque to the electric motor (101);

[0031] The input kinetic energy of the first driven rotational
direction and the second driven rotational direction from the
electric motor (101) is for driving the input end of the constant
directional output transmission device (102);

[0032] The first drivenrotational direction is contrary to the
second driven rotational direction;

[0033] The constant directional output transmission device
(102): The constant directional output transmission device
(102) directly receives or is through the transmission device
(104) to receive kinetic energy in different rotational direction
from the electric motor (101) so as to provide kinetic energy
output in constant rotational direction; wherein the internal
transmission components of the constant directional output
transmission device (102) are constituted by one or more than
one transmission components of the 1) gear train; or 2) fric-
tion wheel train; or 3) chain and chain sprocket train; or 4) belt
and belt wheel train; or 5) transmission crankshaft and wheel
train; or 6) fluid transmission device; or 7) electromagnetic
transmission device, etc., wherein if the constant directional
output transmission device (102) is driven by the inputs of the
first driven rotational direction and the second driven rota-
tional direction in different rotational directions, the speed
ratio of the constant directional rotation between the one at

Apr. 15,2010

the input end and the one at the output end is the same or
different or a variable speed ratio;

[0034] The loading wheel train (103): It is the wheel train
type load being directly driven by the constant directional
output transmission device (102) or being driven in the single
constant directional rotation via the transmission device
(104).

[0035] The electric motor drive system with bi-directional
input and constant directional output of the present invention
can be further installed with a transmission device between
the constant directional output transmission device (102) and
the loading wheel train (103), or between the electric motor
(101) and the constant directional output transmission device
(102), or between the electric motor (101) and the constant
directional output transmission device (102) as well as
between the constant directional output transmission device
(102) and the loading wheel train (103);

[0036] FIG. 2 is a block schematic view showing that the
drive system in FIG. 1 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
constant directional output transmission device (102).
[0037] FIG. 3 is a block schematic view showing that the
drive system in FIG. 1 is additionally installed with a trans-
mission device (104) between the constant directional output
transmission device (102) and the driven loading wheel train
(103).

[0038] FIG. 4 is a block schematic view showing that the
drive system in FIG. 1 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
constant directional output transmission device (102) as well
as between the constant directional output transmission
device (102) and the driven loading wheel train (103).
[0039] The transmission device (104): The transmission
device (104) is constituted by the automatic or electric motor
operated stepped or stepless variable speed transmission
device.

[0040] For the electric motor drive system with bi-direc-
tional input and constant directional output of the present
invention, the input device (111) is manually operated to
through the electric motor operative control device (110)
operatively control the rotational direction of the electric
motor (101).

[0041] In addition, the electric motor drive system with
bi-directional input and constant directional output of the
present invention can be additional installed with an electric
motor loading currents detection device (109), thereby to
automatically switch the output speed ratio according to the
loading currents;

[0042] FIG. 5is abasic block schematic view of the electric
motor drive system with bi-directional input and constant
directional output of the present invention being installed
with an electric motor loading currents detection device.
[0043] FIG. 6 is a block schematic view showing that the
drive system in FIG. 5 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
constant directional output transmission device (102).
[0044] FIG. 7 is a block schematic view showing that the
drive system in FIG. 5 is additionally installed with a trans-
mission device (104) between the constant directional output
transmission device (102) and the driven loading wheel train
(103).

[0045] FIG. 8 is a block schematic view showing that the
drive system in FIG. 5 is additionally installed with a trans-
mission device (104) between the electric motor (101) and the
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constant directional output transmission device (102) as well
as between the constant directional output transmission
device (102) and the driven loading wheel train (103).
[0046] Asshown in aforementioned FIGS. 5~8, the electric
motor drive system with bi-directional input and constant
directional output of the present invention is further installed
with an electric motor loading currents detection device
(109), wherein the electric motor loading currents detection
device (109) can be comprised of various buck/step down
type current detection device, or electromagnetic effect
induction type current detection device, or magnetic detect-
ing type current detection device, or heat accumulated type
current detection device for detecting loading currents of the
electric motor (101), thereby feedback to the electric motor
operative control device (110), wherein when the loading
currents of the electric motor exceeds the predetermined
value and the status exceeds the preset time, the signals from
the electric motor loading currents detection device (109) is
transmitted to the input device (111) or the electric motor
operative control device (110) so as to change the rotational
direction of the electric motor (101) and further change the
speed ratio of the constant directional output transmission
device (102) to a relatively enlarged deduction ratio to
increase the output in the same rotational direction of the
output rotational torque to further drive the load.

[0047] When the loading currents of the electric motor
(101) return and drop below the predetermined value, the
following two methods can be operated to make the electric
motor back to the normal status, including:

[0048] 1) By manually control the input device (111) to
operatively control the electric motor operative control
device (110) to enable the electric motor (101) returning
to the original rotational direction, thereby driving the
load at original speed ratio; or

[0049] 2) When the electric motor loading currents
detection device (109) detects currents dropping to the
predetermined value, by means of the electric motor
operative control device (110) to automatically select
the rotational speed which is not only capable of driving
the load at that time, but also capable of outputting
corresponding power volume according to the variation
of'the speed ratio so as to drive the load fluently without
pauses or unexpected accelerations, thereby to drive the
electric motor (101) being fluently operated in the origi-
nal rotational direction.

[0050] Iftheelectric motor drive system with bi-directional
input and constant directional output of the present invention
further requires to perform constant directional output in
different driving directions, it can be achieved by one of
following methods:

[0051] 1) By means of the electric motor operative con-
trol device (110) to operatively control the initial driving
direction of the electric motor (101); or

[0052] 2) A motor direction switch is additionally
installed to manually switch the initial rotational direc-
tion of the motor; or

[0053] 3) One of the transmission devices (104) is con-
stituted by the transmission device with functions of
mechanically switching rotational directions of the out-
put and changing the speed ratio for switching the rota-
tional direction of output.

1. An electric motor drive system with bi-directional input
and constant directional output is subject to the operative
signal or commands of the input device (111) to supply the
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electric power from the power supply device (100) via the
electric motor operative control device (110) to drive the
electric motor (101) in the first driven rotational direction or
in the second driven rotational direction of contrary rotational
direction, wherein the rotational kinetic energy output from
the output end of the electric motor (101) is directly or
through the transmission device (104) provided to the input
end of the constant directional output transmission device
(102), thereby by means of the constant directional output
transmission device of different speed change ratio to output
the rotational kinetic energy in constant rotational direction
of different speed change ratio in different directions of driv-
ing inputs, and further to drive the loading wheel train (103),
wherein

The electric motor (101): It is comprised of AC or DC,
brushless or brushed, synchronous or asynchronous
operated electric power driven electric motor, and can be
operated in both positive direction and reverse direction;

Electric motor operative control device (110): it is consti-
tuted by dynamo-electric components or devices, or
solid state electronic components or device, or the con-
trol circuits having microprocessor and associate opera-
tive software for inputting AC or DC power from the
utility power source or the generator, or inputting elec-
tric power from the power supply device (100) such as
fuel battery, primary battery, or charge/discharge sec-
ondary battery, thereby to operatively control the on/off,
rotational direction, rotational speed, torque to the elec-
tric motor (101), or provide over-voltage or over-cur-
rents protection to the electric motor (101);

Input device (111): it issues signals or commands to the
electric motor operative control device (110) for opera-
tively controlling or setting the on/off, rotational direc-
tion, rotational speed, torque to the electric motor (101);

The input kinetic energy of the first driven rotational direc-
tion and the second driven rotational direction from the
electric motor (101) is for driving the input end of the
constant directional output transmission device (102);

The first driven rotational direction is contrary to the sec-
ond driven rotational direction;

The constant directional output transmission device (102):
The constant directional output transmission device
(102) directly receives or is through the transmission
device (104) to receive kinetic energy in different rota-
tional direction from the electric motor (101) so as to
provide kinetic energy output in constant rotational
direction; wherein the internal transmission components
of the constant directional output transmission device
(102) are constituted by one or more than one transmis-
sion components of the 1) gear train; or 2) friction wheel
train; or 3) chain and chain sprocket train; or 4) belt and
belt wheel train; or 5) transmission crankshaft and wheel
train; or 6) fluid transmission device; or 7) electromag-
netic transmission device, etc., wherein if the constant
directional output transmission device (102) is driven by
the inputs of the first driven rotational direction and the
second driven rotational direction in different rotational
directions, the speed ratio of the constant directional
rotation between the one at the input end and the one at
the output end is the same or different or a variable speed
ratio;

The loading wheel train (103): It is the wheel train type
load being directly driven by the constant directional
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output transmission device (102) or being driven in the
single constant directional rotation via the transmission
device (104).

2. An electric motor drive system with bi-directional input
and constant directional output as claimed in claim 1, wherein
it is further installed with a transmission device between the
constant directional output transmission device (102) and the
loading wheel train (103), or between the electric motor (101)
and the constant directional output transmission device (102),
or between the electric motor (101) and the constant direc-
tional output transmission device (102) as well as between the
constant directional output transmission device (102) and the
loading wheel train (103).

3. An electric motor drive system with bi-directional input
and constant directional output as claimed in claim 2, wherein
the transmission device (104) is constituted by the automatic
or electric motor operated stepped or stepless variable speed
transmission device.

4. An electric motor drive system with bi-directional input
and constant directional output as claimed in claim 1, wherein
an electric motor loading currents detection device (109) is
further installed and wherein the electric motor loading cur-
rents detection device (109) can be comprised of various
buck/step down type current detection device, or electromag-
netic effect induction type current detection device, or mag-
netic detecting type current detection device, or heat accumu-
lated type current detection device for detecting loading
currents of the electric motor (101), thereby feedback to the
electric motor operative control device (110), wherein when
the loading currents of the electric motor exceeds the prede-
termined value and the status exceeds the preset time, the
signals from the electric motor loading currents detection
device (109) is transmitted to the input device (111) or the
electric motor operative control device (110) so as to change
the rotational direction of the electric motor (101) and further
change the speed ratio of the constant directional output
transmission device (102) to a relatively enlarged deduction
ratio to increase the output in the same rotational direction of
the output rotational torque to further drive the load.

5. An electric motor drive system with bi-directional input
and constant directional output as claimed in claim 4, wherein
when the loading currents of the electric motor (101) return
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and drop below the predetermined value, by manually control
the input device (111) the electric motor operative control
device (110) can be operatively controlled to enable the elec-
tric motor (101) returning to the original rotational direction,
thereby driving the load at original speed ratio.

6. An electric motor drive system with bi-directional input
and constant directional output as claimed in claim 4, wherein
when the loading currents of the electric motor (101) return
and drop below the predetermined value, by means of the
electric motor operative control device (110) at the time the
electric motor loading currents detection device (109) detects
currents dropping to the predetermined value to automati-
cally select the rotational speed which is not only capable of
driving the load at that time, but also capable of outputting
corresponding power volume according to the variation of the
speed ratio so as to drive the load fluently without pauses or
unexpected accelerations, thereby to drive the electric motor
(101) being fluently operated in the original rotational direc-
tion.

7. An electric motor drive system with bi-directional input
and constant directional output as claimed in claim 1, wherein
when it is further required to perform constant directional
output in different driving directions it can be achieved by
means of the electric motor operative control device (110) to
operatively control the initial driving direction of the electric
motor (101).

8. An electric motor drive system with bi-directional input
and constant directional output as claimed in claim 1, wherein
when it is further required to perform constant directional
output in different driving directions it can be achieved by
additionally installing a motor direction switch to manually
switch the initial rotational direction of the motor.

9. An electric motor drive system with bi-directional input
and constant directional output as claimed in claim 1, wherein
when it is further required to perform constant directional
output in different driving directions it can be achieved by
providing one of the transmission devices (104) to be consti-
tuted by the transmission device with functions of mechani-
cally switching rotational directions of the output and chang-
ing the speed ratio for switching the rotational direction of
output.



