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MASSAGE CHAIR AND METHOD OF DRIVING THE SAME

BACKGROUND
[0001] 1. Field of the Invention
[0002] The present invention generally relates to a massage chair and methods

of driving the massage chair. For example, a method of massaging using the massage

chair,
[0003] 2. Description of the Related Art
[0004] Massage apparatuses currently available on the market include massage

chairs equipped with a massage member capable of applying diverse types of massage
actions on a user's body. Typically, the massage apparatuses are designed to simulate
massage effect provided by masseurs. According to the needs, a user may select a
massage program corresponding to a predetermined combination of movement and
pressure actions of the massage member for producing certain desirable relaxing effects.
However, the application of the existing programs may not adequately provide
satisfactory massage effects on certain regions of the user's body, e.g., shoulders and

neck.,

[0005] Therefore, there is a need for massage apparatuses that can address or

improve at least the foregoing issues.
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SUMMARY

[0006] The present application describes a massage chair and methods of
driving the massage chair that can dispense effective massage to reduce stress and
relieve pain. In one embodiment, the magsage chair includes a backrest, and two sets
of massage arms assembled with the backrest and spaced apart from each other along a
transversal axis of the backrest, each set including a first and a second massage arm that
respectively have a first and a second contact member and are movable relative to each
other. The method includes positioning the two sets of the massage arms such that at
least the first contact members of the first massage arms contact a desired region of a
user's body, actuating the two sets. of the massage arms to perform a sequence of
kneading pulses or a continuous kneading displacement from a wide state to a narrow
state, whereby a gripping action is applied on the user's body when the two sets of the
massage arms reach the narrow state, and stopping the two sets of the massage arms in

the narrow state for a period of time to maintain the gripping action on the user's body.

[0007] In another embodiment, a massage chair is described. The massage
chair includes a backrest, two sets of massage arms assembled with the backrest and
spaced apart from each other.along a transversal axis of the backrest, each set including
a first and a second massage arm that are movable relative to éach other and
respectively have a first and a second contéct member, and a microcontroller operable to
actuate the two sets of the massage arms. The microcontroller is configured to
position the two sets of the massage arms such that at least the first contact members of
the first massage ';rms contact with a desired region of a usér's body, actuate the first

and second massage arms to perform a sequence of kneading pulses or a continuous
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kneading displacement from a wide state to a narrow state to apply a gripping action on
the user's body, and stop the two sets of the massage arms in the narrow state for a

period of time to maintain the gripping action on the user's body.

[0008] In yet another embodiment,. the massage chair includes a backrest, two
sets of massage arms assembled with the backrest and spaced apart from each other
along a transversal axis of the backrest, and a microcontroller operable to actuate the
massage arms,  Each set of the massage arms includes a first and a second massage
arm that are movable relative to each other and respectively have a first and a second
contact member, the two sets of the massage arms further having a wide state in which
the two first contact members are transversally spaced apart from each other by a first
distance, and a narrow state in which the two first contact members are transversally
spaced apart from each other by a second distance smaller than the first distance. The
microcontroller is configured to position the two sets of the massage arms such that at
least the first contact members of the first massage arms contact a desired region of a
user's body, actuate the two sets of the massage arms to perform a continuous kneading
displacement from the wide state to the narrow state with a programmable speed for
applying a gripping action on the user's body, and stop the two sets of the massage arms
in the narrow state for a period of time to maintain the gripping action on the user's

body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a schematic view illustrating an embodiment of a massage

chair;
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{0010] FIG. 2 is a schematic views illustrating the construction of a back

massaging module provided in a backrest of the massage chair;

[0011] FIG. 3 is a bottom view of the back massaging module shown in FIG. 2;
[0012] | FIG. 4 is a front view of the back massaging module shown in F1G. 2
[0013] FIG. § is a side view of the back massaging module shown in FIG. 2;
[0014] FIG. 6 is a schematic view illustrating the connection of massage arms

and implemented in the back massaging module shown in FIG. 2;

{0015] FIG. 7 is a schematic view illustrating the massage arms of the back

massaging module in a narrow state,

[0016] FIG. 8 is a schematic view illustrating the massage arms of the back

massaging module in a wide state;

[0017) FIG. 9 is a simplified block diagram illustrating one embodiment of a

control system implemented in the massage apparatus; -

[0018] FIG. 10 is a flowchart illustrating method steps of & sequence of h1assage

actions implemented in the massage apparatus;

[0019]) FIGS. 11A-11F are schematic views.illustrating certain intermediate

positions occupied by the massage arms in the sequence of massage actions described in

FIG. 10;

(00201 FIG. 12 is a flowchart illustrating a variant embodiment of a sequence of

massage actions implemented in the massage apparatus, and
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[0021] FIG. 13 is a flowchart of another sequence of massage actions

implemented in the massage apparatus.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0022] FIG. 1 is a schematic view illustrating an embodiment of a massage chair

100. The massage chair 100 can include a seat 102, a backrest 104 assembled with the

. seat 102 at a rear thereof, and left and right armrests 106 disposed at the left and right

sides of the seat 102, The seat 102 can provide suppott for a user (not shown in FIG. 1)
in a sitting position. The backrest 104 can be pivotally connected with the seat 102,
and can be adjustable to recline with respect to the seat 102. The backrest 104 can
include a back massaging module 108 disposed in an interior of the backrest 104. The
back massaging module 108 may be operable to apply kneading and/or tapping
massages along the backrest 104 from an upper portion of the backrest 104 to about a
lower portion of the backrest 104 adjacent the seat 102. In other words, the back
massaging module 108 may be operable to move along the back of the user from the
shoulders to the waist and/or the buttocks of the user. The massage chair 100 can
further include a foot massage unit 112 disposed on a floor below the seat 102. The

foot massage unit 112 is operable to apply massage to foot portions of the user.

[0023] In conjunction with FIG, , FIG, 2 is a perspéctive view ilh}strating the
constructi(;n of the back massaging module 108, FIG. 3 is a bottom view of the back
massaging module 108, FIG. 4 is a front view of the back massaging module 108, FIG.
5 is a side view of the back massaging module 108, and FIG. 6 is a schematic view
illustrating the connection of massage arms 126 and 128 implemented in the back

massaging module 108. The back massaging module 108 can be movable vertically
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along a height direction of the backrest 104, which is also referred herein as being
parallel to a lengthwise axis Z. Referring to FIG. 2, the back massaging module 108
can include a massage mechanism 120, a platform 122 for supporting the massage
n1echanis;1 120, and a forward positioning mechanism 124. The platform 122 can be
operatively connected with a vertical driving unit 125 operable to move the platform
122 and the massage mechanism 120 along the lengthwise axis Z. The forward
positioning mechanism 124 can bé operable to modify an amount of displacement of an
upper end of the massage mechanism 120 along a front-rear axis X extending from a
rear to a front of the backrest 104. The massage mecharﬁsm 120 can be operable to
apply different types of massage actions on the user's body, such as pressure actions,

kneading actions, tapping actions, and up and down rolling actions.

[0024] The massage mechanism 120 can include two sets of massage arms 126
and 128, and a driving unit 130 (shown in FIG. 2) operable to drive motion of the two
sets of the mas;sage arms 126 and 128. The two sets of the massage arms 126 and 128
may be symmetrical about the lengthwise axis 7. The two sets of the massage arms
126 and 128 can be transversally spaced apart from each other, and can rotate about a
transversal axis Y extending horizontally from a left to a right side of the backrest 104.

The two sets of massage arms 126 and 128 can have a similar construction, each of

. which includes two massage arms 126 and 128 that are pivotally assembled with or

connected to each other about a pivof connection 132, The two massage arms 126 and
128 may be Separated from each other and separately operable. The massage arm 126
can have a distal massage end. The massage arm 126 may be affixed with a contact
member 134 (also referred hereinafter as “upper contact member 134”), and the other

massage arm 128 can have a distal massage end. The massage arm 128 may be affixed
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with another contact member 136 (also referred hereinafter as “lower contact member
136).  Each of the contact members 134 and 136 can be formed as a roller, ball or pad
made of a resin or hard rubber material. The pivot connection 132 can define a pivot
axis extending transversally relative to the backrest 104 and substantially parallel to the
transversal axis Y, and the massage arms 126 and 128 can be rotatable about the

transversal axis Y.

[0025] The driving unit 130 can include a kneading drive mechanism 140 and a
tapping drive mechanism 142 (as shown in FIG. 5). The kneading drive mechanism
140 can drive motion of the massage arms 126 and 128 so as 1o cause the contact
members 134 and 136 to apply a kneading action. The kneading action can include a
combination of pressing and stretching actions applied on a region of the user’s body.
The tapping drive mechanism 142 can drive motion of the massage arms 126 and 128 so
as to cause the contact members 134 and/or 136 of each of the two sets of massage arms

126 and 128 to apply tapping massage on a desired region of the user’s body.

[0026] Referring to FIGS. 2-6, the kneading drive mechanism 140 can include a
rotary shaft 144 and two linkages 146. The rotary shaft 144 can be supported by a
bearing 148 affixed to the platform 122, and can be driven in rotation by a kneading
motor 150. For example, the rotary shaft 144 can be assembled with a gear 152 (better
shown in FIG. 3), and the drive output of the kneading motor 150 can be transmitted via

the gear 152 to drive rotation of the rotary shaft 144,

[0027] The rotary shaft 144 can be disposed through the two massage arms 126

and the two linkages 146. The rotary shaft 144 can be affixed with two cams 154

“about which the two massage arms 126 are respectively assembled with the rotary shaft
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144. The cams 154 are such that when the rotary shaft 144 is driven in rotation by the
kneading motor 150, the two massage arms 126 can respectively swing and wobble or
oscillate about the transversal axis Y extending along the rotary shaft 144, which results
in a periodic swing motion of the upper contact members 134. In one embodiment, the
two cams 154 can be configured to create a phase difference of 180° between the two
massage arms 126. When the rotary shaft 144 rotates, the upper contact members 134

of the massage arms 126 can thereby swing toward and away from each other in an

alternated manner.

[0028) The two linkages 146 are respectively connected with the two massage
arms 128 and the rotary shaft 144. More specifically, each linkage 146 can have a first
end portion connected with one corresponding massége arm 128 about a pivét
connection 156 (better shown in FIG, 6). The pivot connection 156 is arranged on the
massage arm 128 at a location between the contact member 136 and the pivot
connection 132, and can define a pivot axis that transversally extends parallel to the
transversal axis Y. Moreover, each linkage 146 can further have a second end portion
that is connected to a corresponding cam 158 affixed with the rotary shaft 144. then
the rotary shaft 144 rotates, the two linkages 146 connected with the two cams 158 can

respectively swing and wobble or oscillate about the transversal axis Y like the massage -

arms 126. .

[0029] The two cams 158 can create a phase difference of 180° between the two
linkages 146 such that when the rotary shaft 144 rotates, the two linkages 146 can swing
toward and away from each other in an alternated manner. Moreover, the cams 154

and 158 are further configured to create a differential rotation between the massage arm
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126 and the linkage 146 connegted thereto about the transversal axis Y. When the
rotary shaft 144 rotates, the linkage 146 can accordingly drive the corresponding
massage arm 128 to rotate about the pivot connection 156 to have the lower contact
member 136 of the massage arm 128 to move alternately toward and away from the

upper contact member 134 of the massage arm 126.

{0030] With the aforementioned construction, rotation of the rotary shaft 144
can drive the upper contact members 134 of the massage arms 126 and the lower
contact members 136 of the massagé arms 128 to alternately swing toward and away
from each other in an alternated manner, the upper contact members 134 and the lower
contact members 136 moving in phase toward and away from each other, In the
meantime, the lower contact members 136 of the massage arms 128 can also
respectively move alternately toward and away from the upper contact members 134 of
the massage arms 126 along the lengthwise axis Z. The aforementioned motion can

produce effective kneading massage actions on a desired region of the user’s body.

[0031] Referring to FIGS. 2, 3 and S, the tapping drive mechanism 142 can
include a rotary shaft 160, two spaced-apart cams 162, two crankshafts 164, a frame 166
and a tapping motor 168 (better shown in FIG. 3). The rotary shaft 160 extends
transversally and parallel to the rotary shaft 144, and can be supported by the frame 166
mounted for up and down movements along the lengthwise axis Z relative to the
platform 122, The two cams 162 are affixed with the rotary shaft 160 with a 180°
phase difference. Each of the two crankshafts 164 can have a first end portion
connecfed with one corresponding cam 162, and a second end portion connected with

one corresponding massage arm 126 via a spherical joint 170. The tapping motor 168
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can be coupled integrally with the frame 166, and the tapping motor 168, the rotary
shaft 160 and the frame 166 can move in unison along the lengthwise axis Z relative to

the platform 122.

[0032] Rotation of the rotary shaft. 160 and the cams 162 driven by the tapping
motor 168 can cause reciprocated vertical displacement of the crankshafts 164, which in
turn drive the massage arms 126 to respectively pivot about the rotary shaft 144 and the
upper contact members 134 to méve along the front-rear axis X. - More specifically, the
motion of the left and right massage arms 126 can occur in alternate manner owing to
the 180° phase difference between the two cams 162 (.., the upper contact member
134 of the left massage arm 126 moves forward while the upper contact member 134 of
the right massage arm 126 moves rearward, and vice versa). This operation can

produce a tapping action on the user’s body.

[0033] The output of the kneading motor 150 can further be controlled so as to
position the upper contact members 134 of the massage arms 126 relatively closer or
farther from each other along the transversal axis Y. FIGS. 7 and -8 are schematic
views illustratAing two exemplary states of the massage arms 126 that can be reached by
controlling the revolution of the kneading motor 150. The massage arms 126 can be
controllably placed in ,différent configurations corresponding to different distances

between the upper contact members 134 along the transversal axis Y.

[0034] In FIG. 7, D1 designates a smallest distance between the upper contact
members 134, which corresponds to a “narrow state” of the upper contact members 134.

In FIG. 8, D2 designates a greatest distance between the upper contact members 134
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that is larger than DI, which corresponds to a “wide state” of the. upper contact

members 134,

[0035] The kneading drive mechanism 140 can actuate the massage arms 126
and 128 to perform kneading displacements between the narrow state and the wide state.
In addition, the kneading drive mechanism 140 can actuate the massage arms 126 and
128 to perform kneading displacements to any positions between the narrow state and

the wide state,

[0036] Referring again to FIGS. 2-6, the forward positioning mechanism 124
can be operable to cause the massage arms 126 and 128 to rotate about the rotary shaft
144 so as to modify a forward displacement of the contact members 134 and 136 along
the front-rear axis X. While the massage arms 126 and 128 are placed at a given
position along the lengthwise axis Z, the forward positioning mechanism 124 can drive
a displacement of the massage arms 126 and 128 to cause the contact members 134 and
136 to apply or remove a pressure on the body. In one embodiment, the forward
positioning mechanism 124 can include a guide body 174 located between the two
massage arms 126, a slider 176 disposed inside the guide body 174, and a feed screw

178 coupled with an electric motor (not shown).

[0037] The guide body 174 can be affixed with the frame 166, and can have the
shape of a box that has a slot along which the slider 176 can be guided for vertical
movement along the lengthwise axis Z. The slider 176 can have a vertical threaded
hole through which the feed screw 178 can be engaged. The feed screw 178 can be

operatively connected with an electric motor (not shown). A rotation of the feed screw
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178 driven by the electric motor can thereby cause up and down movements of the

slider 176 in the guide body 174.

[0038] When the feed screw 178 rotates in a first direction, the slider 176 can
move upward until it abuts against an upi)er edge of the guide body 174. Once the
slider 176 engages with the upper edge of the guide body 174, further rotation of the
feed screw 178 in the first direction causes the slider 176 to push the guide body 174,
the frame i66 and the tapping motor 168 upward. The upward displacement of the
frame 166 and the tapping motor 168 can be transmitted through the crankshafts 164 to
the massage arms 126, which cause the massage arms 126 to rotate about the rotary
shaft 144 in a direction for cohcurrently moving the upper contact members 134
forward and retracting the lower contact members 136 backward. This displacement
may allow the upper contact members 134 and/or lower contact members 136 to apply

pressure on desired regions of the body.

[0039] When the feed screw 178 rotates in a second direction opposite to the
first direption, the slider 176 can move downward until it abuts against a lower edge
(not shown) of the guide body 174. Once the slider 176 engages with the lower edge

of the guide body 174, further rotation of the feed screw 178 in the second direction

_causes the slider 176 to push the guide body 174, the frame 166 and the tapping motor

168 downward. The downward displacement of the frame 166 and the tapping motor
168 can be transmitted through the crankshafts 164 to the massage arms 126, which
cause the massage arms 126 to rotate about the rotary shaft 144 in another direction for
concurrently moving the lower contact members 136 forward and retracting the upper

contact members 134 backward.
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[0040] Referring again to FIGS. 2-6, the vertical driving unit 125 can be
operable to move the massage arms 126 and 128 along the lengthwise axis Z. The
vertical driving unit 125 can include a pair of rails 180 (shown with phantom lines in
FIG. 2), guide rollers 182 and a screw shaft 184 (also shown with phantom lines in FIG,
2). The rails 180 can-be affixed inside the backrest 104, and extend along the
lengthwise axis Z.  The guide rollers 182 can be assembled with the left and right sides
of the platform 122, and can be guided for movement along the rails 180. The screw
shaft 184 can engage with a built-in nut (not shown) provided in the platform 122, and
can be driven in rotation by an electric motor (not shown). When the screw shaft 184
is driven in rotation, the platform 122 and the massage dispensing mechanism 120 can

move up and down in unison along the lengthwise axis Z.

[0041] FIG. 9 is a simplified block diagram illustrating one embodiment of a
control system 202 implemented in the massage apparatus 100. The control system
202 can include a plurality of drivers 204, a control interface 206 and a microcontroller
208. The drivers 204 can be electric circuits operable to drive operation of various
components of the massage apparatus 100 according to control signals outputted by the
microcontroller 208. Examples of components driven by the drivers 204 can include
the respective motors of the kneading drive mechanism 140, the tapping drive
mechanism 142, the forward positioning mechanism 124 and the vertical driving unit

125, airbag pumps (not shown), solenoids, etc.

[0042] The control interface 206 can be connected with sensors and limit

switches arranged in the massage apparatus 100, and can deliver various detection
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signals to the microcontroller 208 to provide information such as physical height of the

user, limits of movements, motor revolutions, etc.

[0043] The microcontroller 208 can control and supervise the operation of the
massage apparatus 100. In one embodihent, the microcontroller 208 can exemplary
be a 32-bit Reduced Instruction Set Computing (RISC) ﬁlicrocontroller. The
microcontroller 208 can select one of a plurality of massage programs stored internally,
and exccute the selected massage program through the drivers 204. In one
embodiment, the microcontroller 208 can exemplary include a processing unit 210, a
memory 212 for storing massage program codes, and input/output (I/O) ports 214
through which the ﬁrocessing unit 210 can exchange signals with the drivers 204 and

the control interface 206.

[0044] The memory 212 can store the codes of multiple massage programs 220
available in the massage apparatus 100. Each of the massage programs 220 can be
executable by the processing unit 210 of the microcontroller 208 so as to actuate the
massage arms 126 and 128 to perform a sequence of predetermined massage actions on
a user's body. All the displacements of the massage arms 126 and 128 can be
conducted in a spatial coordinate system defined by the lengthwise axis Z, the

transversal axis Y and the front-rear axis X.

[0045] © In conjunction with FIGS, 1-9, FIG. 10 is a flowchart of a séquence of
massage actions 300 implemented in the massage apparatus 100, and FIGS. 11A-11F
are schematic views illustrating certain intermediate positions occupied b.y the massage
arms 126 and 128 during the sequence of massage actions 300. In initial step 302, the

massage arms 126 and 128 can be positioned such that at least the upper contact
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members 134 of the massage arms 126 contact a desired region of a user's body. The
massage arms 126 and 128 can be displaced to the desired position along the lengthwise
axis Z by the vertical driving unit 125, and the forward positioning mechanism 124 can
drive a forward displacement of the massage arms 126 as described previously so that
the upper contact member 134 can suitably press against the user’s body. In one
embodiment, the sequence of massage actions 300 can be applied to release tension and
pain at an upper shoulder area A, and the massage arms 126 and 128 can be placed at a
position PO so that the upper contact members 134 of the massage arms 126 press

against the upper shoulder area A as shown in FIG. 1 1A,

{0046] In next step 304, the kneading drive mechanism 140 can actuate the two
sets of the massage arms 126 and 128 to place the upper contact members 134 in the
wide state as shown in FIG. 8. The wide state can be set by controllably rotating the
rotary shaft 144.  While they are at the initial position PO, the massage arms 126 and

128 thus are also configured in the wide state.

[0047] In next step 306, while the massage arms 126 and 128 are in the wide
state, the kneading drive mechanism 140 then can actuate the massage arms 126 and
128 to perform a sequence of kneading pulses or a continuous kneading displacement

from the wide state to the narrow state.

[0048) In case kneading pulses are applied in step 306, each kneading pulse can
be accomplished by a limited rotational movement of the rotary shaft 144, which can
result in a limited kneading displacement of the two massaée arms 126 and 128.
Moreover, the contact members 134 and 136 in each set of the massage arms 126 and

128 can gradually move toward each'other at each kneading pulse, FIGS, 11B-11F are
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schematic views illustrating the progression of the massage arms 126 and 128 after each
kneading pulse from the wide state (as shown in FIG. 11A) to the narrow state (as
shown in FIG. 11F), the solid lines showing the successive positions P1, P2, P3, P4 and
P5 occupied by the massage arms 126 and 128 after each kneading pulse, and the

phantom lines showing a previous position immediately before each kneading pulse. '

[0049] Each of the kneading pulses as described above has a pulse duration, and
two successive kneading pulses are timely separated by a hold interval during which the
massage arms 126 and 128 remain stationary, the pulse duration being shorter than the
hold interval, In one embodiment, the pulse duration may be constant throughout the
sequence of the kneading pulses. Moreover, each kneading pulse can have a pulse
duration less than 1 second. For example, the pulse duration can be about 0:2 seconds,
and the hold interval can be about 0.4 seconds. These time intervals may vary, e.g.,
the pulse duration and the hold interval may be longer, such as 0.3 seconds and 0.5
seconds, 0.4 seconds and 0.6 seconds, etc. The massage arms 126 and 128 can
perform the aforementioned kneading pulses until the narrow state (e.g., as shown in
FIG. 7) is reached. In one embodiment, the massage arms 126 and 128 may

exemplary perform two to five pulses from the wide state to the narrow state.

[0050] In case a continuous kneading action is applied in step 306, the rotary
shaft 144 may continuously rotate to cause a conti-nuous kneading displacement of the
massage arms 126 and 128 from the wide state to the narrow state (i.e., without stop
between the wide and narrow state). Like previously deséribed, the contact members

134 and 136 in each set of the massage arms 126 and 128 can move toward each other
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during this continuous kneading displacement so that a massage gripping action can be

applied on the user’ body along both the transversal axis Y and the lengthwise axis Z.

(0051] The aforementioned pulse or continuous kneading movement from the
wide state to the narrow state can result in a massage gripping or pinching action that is
applied on the user’ body along both the transversal axis Y and the lengthwise axis Z.
A maximum gripping effect can be provided when the two sets of the massage arms 126

and 128 reach the narrow state.

[0052) As shown in FIGS. 11A-11F, it is worth noting that each upper contact
member 134 can respectively move between the wide and narrow state along a closed
path or loop (shown with phantom lines) that has an upper path pbrtion U and a lower
path portion L (only the moving path of one contact member 134 is shown for clarity,
the moving path of the other contact member 134 being symmetrical). The shown
movement path may be, e.g., that of the center of the upper contact member 134.
When the rotary shaft 144 rotates in a first direction from the wide state to the narrow
state, the upper contact member 134 of each massage arm 126 can respectively move
along the upper path portion U to apply the gripping action. When the rotary shaft 144
rotates in a second direc.tion opposite to‘ the first direction from the wide state t;) the
narrow state, the upper contact member 134 of each massage arm 126 can respectively

move along the lower path portion L to apply the gripping action.

[0053] [n next step 308, once the narrow state is reached (c.g., corresponding to
the position PS shown in FIG. 11F), the two sets of the massage arms 126 and 128 are

held stationary in the narrow state for a period of time to hold the gripping action.

17
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This hold period of time during which the two sets of the massage arms 126 and 128 are

kept stationary may be a few seconds, e.g., 1,2 or 3 seconds.

[0054] In next step 310, once the hold period of time elapses, the kneading drive
mechanism 140 then can drive the massagé arms 126 and 128 to move from the narrow
state to the wide state for releasing the massage gripping action. This releasing
displacement can result in the contact members 134 and 136 ‘in each set of the massage
arms 126 and 128 moving away from each other. In one embodiment, the massage
arms 126 and 128 can perform a plurality of kneading pulses from the narrow state to
the wide state to release the massage grip action. These kneading pulses can be
imparted by rotational displacements of the rotary shaft 144 in either direction. For
example, the rotary shaft 144 may rotate in a first direction to apply the kneading pulses
in step 306, and in a second direction opposite to the first direction to release the
massége grip action in step 310 (i.e., the upper contact member 134 moves along the
same path portion (i.e., either of the upper and lower path portion U and L) from the
wide to narrow state and reversely. Alternatively, the rotary shaft 144 may rotate in
the same direction to apply the kneading pulses in step 306 and release the massage grip
action in’step 310 (i.e., each of the upper contact member 134 can move.along one of
the upper and lower path portion_U and L from the wide to narrow state, and then along
the other (.)ne of the upper and lower path portion U and L from the narrow to wide

state). The kneading pulses for releasing the massage grip action may be similar or

~ different from the kneading pulses performed in step 306, i.e., with similar or different

pulse duration and/or hold interval.

18
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[0055] The sequence of massage actions in steps 302 through 310 can be
completed in a relatively short time, e.g., less than 60 seconds, or even.less than 20

seconds.

[0056] FIG. 12 is a flowchart illustrating a variant embodiment of a sequence of
massage actions 300° implemented in the massage apparatus 100. The sequence of
massage actions 300 is very similar to the massage actions 300, except that step 310’
replaces the previous step 310. Rather than kneading pulses, the massage arms 126
and 128 in step 310 can perform a continuous kneading displacement from the narrow
state to the wide state (i.e., without stop between the narrow and wide state) to release
the massage gripping action. The continuous kneading displacement can be effected
by a continuous rotational displacement of the rotary shaft 144 from the narrow state to
the wide state. Like previously described, the contact members 134 and 136 in each
set of the massage arms 126 and 128 can move away from each other for releasing the

gripping action,

[0057) In conjunction with FIGS. 1-9, FIG. 13 is a flowchart of énother
sequence of massage actions 400 implemented in the massage apparatus 100 for
applying a massage gripping action. In initial step 402, the massage arms 126 and 128
can be positioned such that at least the upper contact members 134 of the massage arms

126 contact a desired region of the user's body, e.g., the upper shoulder area.

[0058] In next step 404, the kneading drive mechanism 140 can actuate the two
sets of the massage arms 126 and 128 to place the upper contact members 134 in the
wide state as shown in FIG. 8. The massage arms 126 and 128 thus are placed in the -

wide state and in contact with the user's body.
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[0059] In next step 406, while the massage arms 126 and 128 are in the wide
state, the kneading drive mechanism 140 can actuate the massage arms 126 and 128 to
perform a continuous kneading displacement from the wide state to the narrow state
with a progtammable speed. The rotational speed of the rotary shaft 144 may be
selected among a range of low to high speed values to desirably set the speed at which
the massage arms 126 and 128 move from the wide state toward the narrow state, Like
previously described, the contact members 134 and 136 in each set of the massage arms
126 and 128 can continuously move toWard’each other along the lengthwise axis Z
during the kneading displacement from the wide state to the narrow state. This can

create in a massage gripping action on the user’ body.

[0060] As shown in FIGS. 11A-11F, the kneading displacement from the wide
state to the narrow state may be performed in one of two directions: a first direction in
which the upper contact member 134 of cach massage arm 126 respectively moves
along the upper path portion U from the wide to narrow state, and a second direction in
which the upper contact member 134 of each massage arm 126 respectively moves

along the lower path portion L from the wide to narrow state.

[0061] Tn next step 408, once the narrow state is reached, the two sets of the
massage arms 126 and 128 are stopped for a period of time to hold the gripping action.

This hold period of time may be a few seconds, €.g., 1, 2 or 3 seconds.

[0062] In next step 410, once the hold period of time elapses, the kneading drive
mechanism 140 can drive the massage arms 126 and 128 to move from the narrow state
back to the wide state for releasing the massage gripping action. During this release

displacement, the contact members 134 and 136 in each set of the massage arms 126.

20



20

and 128 can move away from each other. In one embodiment, the massage arms 126
and 128 can perform a continuous kneading displacement from the narrow state to the
wide state to release the massage gripping action. For example, the rotary shaft 144
can rotate continuously in a first direction from the wide state to the narrow state to
apply the massage gripﬁing action, and then rotate continuously in an opposite second
direction from the narrow state to the wide state to release the massage grip action. In
another embodiment, the massage arms 126 and 128 may also perform a plurality of
kneading pulses from the narrow state to the wide state to release the massage grip

action as described previously.

[0063] Advantages of the systems and methods described herein include the
ability to apply massage grip actions that can effectively relieve stress and pain for
different regions of the body, such as a shoulder area. As a result, a user can enjoy

enhanced massage experience and obtain effective relief of muscular tension and pain.

[0064] Realizations of the systems and methods have been described only in the
context of particular embodiments. These embodiments are meant to be illustrative
and not limiting. Many variations, modifications, additions, and improvements are
possible.  Accordingly, plural instances may be provided for components described

herein as a single instance. Structures and functionality presented as discrete

components in the exemplary configurations may be implemented as a combined

structure or component. These and other variations, modilications, additions, and
improvements may fall within the scope of the inventions as defined in the claims that

follow.
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WHAT IS CLAIMED IS:

1. A method of driving a massage chair, wherein the massage chair includes a
backrest, and two sets of massage arms assembled with the backrest and spaced apart
from each other along a transversal axis of the backrest, each set including a first and a
5  second massage arm that respectively have a first and a second contact member and are

movable relative to each other, the method comprising:
positioning the two sets of the massage arms such that at least the first contact
members of the first massage arms contact a desired region of a user's

body;

10 setting the two sets of the massage arms in a wide state in which the first contact
members are transversally spaced apart from each other by a first distance;
and

actuating the two sets of the massage arms to perform a sequence of successive
kneading pulses in the course of moving the first contact members from

15 the wide state to a narrow state where the first contact members are
transversally spaced apart from each other by a second distance smaller
than the first distance, wherein during the movement from the wide state to
the narrow state the first and second contact members of one set of the
massage arms gradually progress toward the first and second contact

20 members of the other set of the massage arms at each kneading pulse and
two successive ones of the kneading pulses are timely separated by a hold
interval during which the two sets of the massage arms remain stationary;

applying a gripping action on the user's body when the two sets of the massage

arms reach the narrow state; and
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stopping the two sets of the massage arms in the narrow state for a period of

time to maintain the gripping action on the user's body.

2. The method according to claim 1, wherein each of the kneading pulses has a

pulse duration, the pulse duration being shorter than the hold interval.

3. The method according to claim 1 or 2, wherein each of the kneading pulses has a

pulse duration less than 1 second.

4. The method according to any of claims 1, 2 or 3, wherein the first contact
member of each first massage arm is respectively movable along a closed path having
an upper and a lower path portion, and the step of actuating the two sets of the massage
arms to perform a sequence of successive kneading pulses from the wide state to a
narrow state causes the first contact member of each first massage arm (o move along

the upper path portion.

5. The method according to any of claims 1, 2 or 3, wherein the first contact
member of each first massage arm is respectively movable along a closed path having
an upper and a lower path portion, and the step of actuating the two sets of the massage
arms to perform a sequence of successive kneading pulses from the wide state to a
narrow state causes the first contact member of each first massage arm to move along

the lower path portion.

6. The method according to any preceding claim, further including:
driving the two sets of the massage arms in movement from the narrow state to

the wide state to release the gripping action.
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7. The method according to claim 6, wherein the step of driving the two sets of the
massage arms in movement from the narrow state to the wide state to release the
gripping action includes:

actuating the first and second massage arms to perform a plurality of second

kneading pulses from the narrow state to the wide state.

8. The method according to claim 6, wherein the step of driving the two sets of the
massage arms in movement {rom the narrow state to the wide state to release the
gripping action includes:

actuating the two sets of the massage arms to perform a continuous kneading

displacement from the narrow state to the wide state.

0. The method according to any preceding claim, wherein the step of positioning
the two sets of the massage arms such that at least the first contact members of the first
massage arms contact a region of a user's body includes:

positioning the two sets of the massage arms such that the first contact members

contact with an upper shoulder arca.

10.  The method according to any of the preceding claims wherein actuating the
massage arms to perform a sequence of successive kneading pulses comprises actuating
the massage arms to perform two to five kneading pulses in the course of moving the

first contact members from the wide state to the narrow state.

11. A massage chair comprising:

a backrest;
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two sets of massage arms assembled with the backrest and spaced apart from
each other along a transversal axis of the backrest, each set including a
first and a second massage arm that are movable relative to each other and
respectively have a first and a second contact member; and
5 a microcontroller operable to actuate the two sets of the massage arms, wherein
the microcontroller is configured to:
position the two sets of the massage arms such that at least the first
contact members of the first massage arms contact with a
desired region of a user's body;

10 set the two sets of the massage arms in a wide state in which the first
contact members are transversally spaced apart from each other
by a first distance;

actuate the first and second massage arms to perform a sequence of
successive kneading pulses in the course of moving the first

15 contact members from the wide state to a narrow state where the
first contact members are transversally spaced apart from each
other by a second distance smaller than the first distance,
wherein the first and second contact members of one set of the
massage arms gradually progress toward the [irst and second

20 contact members ol the other set of the massage arms at each
kneading pulse and (wo successive ones ol the kneading pulses
are timely separated by a hold interval during which the two sets

of the massage arms remain stationary;
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apply a gripping action on the user's body when the two sets of the
massage arms reach the narrow state; and
stop the two sets of the massage arms in the narrow state for a period

of time to maintain the gripping action on the user's body.

12.  The massage chair according to claim 11, wherein each of the kneading pulses

has a pulse duration, the pulse duration being shorter than the hold interval.

13. The massage chair according to claim 11 or 12, wherein each of the kneading

pulses has a pulse duration less than 1 second.

14. The massage chair according to any of claims 11, 12 or 13, wherein the first
contact member of cach first massage arm is respectively movable along a closed path
having an upper and a lower path portion, and the first contact member of each first
massage arm movces along the upper path portion during displacement of the two scts of

thc massage arms from the wide state to the narrow state.

15.  The massage chair according to any of claims 11, 12 or 13, wherein the first
contact member of cach first massage arm is respectively movable along a closed path
having an upper and a lower path portion, and the first contact member of each first
massage arm moves along the lower path portion during displacement of the two sets of

the massage arms from the wide state to the narrow state.

16. The massage chair according to any of claims 11 to 15, whercin the

microcontroller is further configured to:
drive the two sets of the massage arms in movement from the narrow state to the

wide state to release the gripping action.
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17.  The massage chair according to claim 16, wherein the microcontroller is
configured to actuate the first and second massage arms to perform a plurality of second

kneading pulses from the narrow state to the wide state to release the gripping action.

18.  The massage chair according to claim 16, wherein the microcontroller is
configured to actuate the two sets of the massage arms (o perform a continuous
kneading displacement from the narrow state to the wide state to release the gripping

action.

19. The massage chair according to any of claims 12 to 18 wherein the
microcontroller is configured to actuate the two sets of the massage arms to perform a
sequence of two to five kneading pulses in the course of moving the first contact

members from the wide state to the narrow slate.
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