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implementation of the device 400 on a body part 1s not required to apply certain of these
outputs. For example, the time period, speed, amplitude, and temperature are not
necessarily dependent upon a user applyving pressure to a body part. On the other hand, the
force applied by the attachment 628 may require a user {0 exert pressure on a body part for
a target force to be reached. Further, the temperature may vary depending on whether the
aitachment 628 is applied to a body part, or not, and to which body part it is applied. Thus,
the temperature may need 0 be adjusted during application of the attachment 628 to reach
a desired temperature predetermined by the protocol. In another embodiment, the
temperature may be adjusted by a user.

[88164] After ime period Ty, the user may be prompted to change the attachment 628, arm
position and/or grip position 143, 145, 147, These outpuis may need 1o be implemented
prior to the start of Step 3 of a protocol. In the Shin Splints Protocol depicted in FIG. 25,
the attachment 628 and arm position remain the same, but the grip 143, 145, 147 is
adjusted to the base grip. At Step 1528, after time period Ty, the user is prompled to set the
arm posttion to the specified amu position. The user may be the person using the device
400 on their own body or on the body of another person.

[88165] At Steps 1528-1334, therefore, steps substantially the saroe as Steps 1516-1522 are
performed. After Step 1534, Steps 3-4 are trutiated i substantially the same manner as
Steps 1-2. For example, Steps 3 and 4 may be Steps 3 and 4 of the Protocol | depicted in
FIG. 24 or the Shin Splints Protocol depicted in FIG. 25 Furthermore, Step 1534 can be
omitted in a device where none of the grip, arm position or attachment can be sensed by
the device. In this embodiment, the given protocol simply moves from step | to step 2
prompting the user o make a change (but regardiess of whether the user has actually made

a change).
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[88166]

88167]

88168

{88169}

i88178]

As an alternative to FIG. 26C, FIG. 26D 1s a flow diagram depicting an allemative
Step 2 of a protocol. In the alternative Step 2, a force meter adjustment 18 implemented.

Steps 1336-1538 are performed substantially the same as Steps 1524-1526 1
previous Step 2 above.

At Siep 1540, the force being applied by the attachment 628 is monitored. In the
embodiment shown in FIG. 26D, the method 1500 uiilizes the force meter 400 to monitor
the force actually being applied by the user.

Al Step 1542, the force 15 displayved to the user. In an embodiment, the force is
dispiayed on an application interface 1584 such as a graphical user interface. In other
embodiments, individual use or combined use of the application interface 1584, touch
screen 1582, the OLED screen 711, or the hike, may be used to display the force.

At Step 1546, the user 13 prompted o increase or decrease the force being applied to
a body part according to the specified protocol denng Ty, FIG. 28 15 a diagram showing a
touch screen 1582 1 accordance with an exemplary embodiment of the display of the
force. A force display 1390 shows an exemplary embodiment of Step 1546, The force
display 1590 shows a series of force measurements over the course of the “Right Bicep”
step of a protocol. A force display prompt 1592 is used to displav a message to the user
such as “PERFECT PRESSURE: WELL DONE” when the force applied by the attachment
628 maiches or corresponds to a larget force predeternuned by the protocol. In this
embodiment, the force display prompt 1592 may recite “INCREASE PRESSURE” or the
like if the measured force applied by the attachment 628 1s lower than the target force
predetermined by the protocol. Consequently, if the measured force applied by the
attachiment 628 1s higher than the target force predetermined by the protocol, then the force
display prompt 1592 may reciie "DECREASE PRESSURE” or the like. The user may then

adjust the pressure the uger is exerting on the body part to either increase pressure of
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88171]

188172]

188173

{88174]

88175]

[88176]

decrease pressure according {o the force display prompt 1592 so that the measured force is
equivalent or substantially eguivalent to the target force.

After time period Ts, the user may be prompted to change the attachment 628, arm
position and/or grip position 143, 145, 147. These outputs may need to be implemented
prior to the start of Step 3 of a protocol. In the Shin Splints Protocol depicted in FIG. 25,
the attachment 628 and arm position remain the same, but the grip 143, 145, 147 1s
adjusted 1o the base grip. At Step 1528, after {ime peniod T», the user is prompied to set the
arm position {o the specified arm position. The user may be the person using the device
400 on thetr own body or on the body of another person.

At Steps 1548-1552, therefore, steps substantially the same as Steps 1516-1522 are
performed. After Step 1534, Sieps 3-4 are imiiated in sobstantially the same manner as
Steps 1-2. For example, Siegps 3 and 4 may be Steps 3 and 4 of the Protocol 1 depicied in
FiG. 24 or the Shin Splinis Protocol depicted in FIG. 25,

FI(G. 27 19 a diagram in accordance with an exemplary embodiment of an apphication
interface 1584, Al the top of the interface 1584, a protocol field 1556 1s displaved to the
user. In this embodiment, the protocol field 1556 18 “TECH NECK.” The protocol title
1536 also shows the overall time period of the protocol.

The next portion of the interface 1584 shows step fields 1558-1568 of the protocol
that are displayed to the user. In this embodiment, the step fields identify the title of the
step and time penod of the step. For example, step field 1558 1s titled “RIGHT BICEP”
{where the treatment will be provided) and the time period of activation is “0:30 MIN.”

The interface 1584 also includes a cuwrrent step field 1570 that identifies the current
step title 1570, a grip title display 1572, and an attachment title display 1574,

The interface 1544 also includes a time display 1576 and a time remaining display

1578 to show the user how much time has occwrred during that siep and the time remaining
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in that step. Finally, the interface 1584 includes a control field 1580 to play, skip back, and
skip forward from step to step.

[88177] As described above, FIG. 28 shows a touch screen 1382 on a mobile device. The
touch screen 1582 displavs a graphic depicting a starting point 1586 “A” and an end point
1588 “B” (thereby defining a treatment path} showing the user where to apply the
attachment 628 1o the specified body part. In FIG 27, the display instructs the user 1o
move the attachment from the lower portion of the right bicep to the upper portion of the
right bicep {the treatment path) during the current step. In some embodiments, during a
single step, the user may be prompted or shown on the graphical user inter{ace more than
one treatment path (or a first treatment path and a second treatment path) on the same body
part/muscle or on different body parts/muscles. For example, during the right bicep step,
the user may be prompted to first move the device along the path shown in FIG. 28, but,
dunng the same thirty second siep may also be prompied or shown a path that is parallel o
the path shown in FIG. 28,

881751 FIGS. 29-33 show a device 457 similar {o device 400 described above. However, the
motor 402 is oriented differently (the motor shaft axis A4 extends perpendicular to the
motor shaft axis in device 400), as shown in FIG. 29 1t will be appreciated that all
ernbodiments discussed herein or shown 1o different drawings are interchangeable and the
components or inventive concepis in one embodiment can be substituted with or inlo
components or inventive concepts in other embodiments. AH parts in all embodiments are
opiional and are interchangeable or usable with parts from or with other embodiments. As
shown in FIG. 30, the motor mount 401 includes a mounting wall 427 with first and second
mouniing flanges 429 extending therefrom and a shaft opening 430 defined therein. The
boss members 432 include a threaded opening 433 defined therein. The boss members 432

receive cylindrical dampening feet 46§ with annular slots 425 defined therein on the
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ouiside thereof and threaded fasteners 46 in the threaded openings 433. As shown in FIGS.
31-33, the motor mount 401 attaches to both housing halves 103 of the housing 101, The
mounting members 48, which are essentially an inwardly extending ring are received in
annudar slots 423 of the evlindrical damperung members 461, To other words, the
cvlindrical dampening members 461 are received in the opening 435 of mounting members
48 and the ring portion 434 of the mounting members 48 is received in the annular slots
425 The threaded fasteners 46 extend through the central openings of the cylindrical
dampening members 461 {(and the openings in the mownting members 48} and are threaded
into the threaded openings 433 in the boss members 432, This secures the motor mount
401 to the bousing halves 103 and the housing 101, The cvlindrical dampening mentbers
are made of rubber or the hike and help reduce vibrations.

881791 Furthermore, the motor mount 401 mounts the motor 402 so that the motor shaft axis
A4 (the rotation axis), extends forwardly and backwardly with respect (o the orientation of
the device 457 in use. This divection i3 also considered longitudinally. The motor shaft axis
A4 {or a plane defined by the motor shaft axis) bisecis the housing 101,

{88188] FIGS. 34-36 show another embodiment where the percussive massage device 436
weludes a heart rate sensor 437 that is Jocated on the top bandle or first handle portion 143
of the device. Any type of heard rate sensor 15 within the scope of the invention. Hearl rate
sensor 437 ts a hear rate sensor that uses infrared to measure and record heart rate and can
also measwre and record heart rate vanability, if desired. In an exemplary use, heart rate is
measured using a process called photoplethysmography or PPG. This involves shiming a
specific wavelength of hight, which usually appears green, from a pulse oximeter sensor on
the underside or upper side {e.g., top of the first handle portion} of the device where it
touches the skin. As the light illuminates the tissue, the pulse oximeter measwres changes

n light absorption and the device then uses this data {o generate a heart rate measurement.
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98151]

188182]

The electromcs associated with heart rate sensor 437 are included in the housing 101 and
can be separate or on the main PCB. The screen 409 displays the heart rate data. A heart
rate moniior opening 438 18 defined in the housing and the heart rate sensor 437 is mounted
therein, as shown in FI(s. 34,

FIG. 35 shows another type of heart rate moniior or sensor 439 that can be uithzed
and includes first and second pulse sensors or contacts 440. A first pulse sensor is
positioned so that il contacts the user's palm in use and the second pulse sensor is
positioned so that it contacts the user's fingers in use. The first handle portion 143 can also
include an indent where the contact is located so the user knows where 1o place their index
finger. It will be appreciated that the any of the heart rate sensors can be positioned on the
second and third handle portions or on all three bandle portions.

FI(S. 36 and 36A show device 437 including a thermal sensor 462. Any type of
thermal sensor is within the scope of the invention. In the embodiment of FIG. 34, the
thermal sensor 462 s an infrared thermometer module installed in the housing 101 of the
device (shown i a non-limiting position in FIG. 36 on the third handie portion 147) that
allows the user io measure the temperature of the user's muscles or other body part. FIG.
36A shows the temperature readont on the sereen 409, The thermal sensor 462 i
preferably 1o data and/or electrical commumication with the PCB. The temperature data can
also be commumicated to the app. In an infrared thermometer, mfrared light 1s focused on
the body part {o be measured or {0 be treated or while being treated and the nfrared
thermometer module measures energy or radiation coming from the swface. The detecior
then franslates the amount of electncity generated into a temperature reading of the
particular muscle, body parti, elc. The infrared beam (see FIG. 36) is enutied through an
opering in the third handle portion 147 of the housing 101 and the module is mownted

within the housing.
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[$8143] In a preferred embodiment, the temperature reading capability is integraied with and
a part of the treatment routinegs or protocols described herein. For example, instead of a
routing or a step within a routine running or extending for a predetermined penod of time,
the routine or step (1.2, the amount of time a particular muscle or body part is treated or
targeted) can extend untit the muscle or body part (referred to generally herein as a body
part) reaches a predeiermined temperature. Accordingly, reaching a predetermined
temperature can be substitited for predetermined period of time for anv of the routines
discussed herein. For example, step 1526 in FIG. 26C can be substinited with the method
1500 applies the device 400 is activated uniil a specified temperature is reached. This can
be used to be sure that a body part has been warmed up properly prior (o exercise.
Therefore, in use, the temperature will nse from a starling temperature to a predetermined
finishing temperature and the routine can then go to the next siep or end. There also may
be a number of "temperature steps” that are each part of the a routine. For example, in the
firsi step, the muscle may go from the starting temperatore and move to a second
temperature. The next siep may treatment and temperature reading from the second
temperature to a higher third temperature. The femperature range between the starting and
the finish teroperature within the routine may also be different for each user. Furthermore,
haptic feedback or other notification or instructions can be provided 1o let the user know
when the finish temperature or predetermined temperature has been reached and they can
move 1o the next step in the routine,

[88184] As shown in FIG. 34, in a preferred embodiment, the device 400 includes screen 409,
which may or may not be a touch screen, as well as button(s) for operating the device. In
the embodiment shown in FIG. 34, the device also includes a center button 403 for turning

the device on and off and a ning/rocker button 447 that provides the ability to scroll lefi and
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night {e.g., to the preset treatments discussed herein} and up and down (e.g., to control the
speed or frequency).

[88185] As shown i FIG. 35, in a preferred embodiment, the arm cover 449 includes a
rounded edge or surface 1o prevent a user's fingers from getting caught therein. and the
upper portion of the male connector 110 each include rounded edges As shown in FIG. 29,
in a preferred embodiment, the male connector 116 includes an alignment tab 497 above
each bali that mates with a slot in the female opening. These tabs 497 help with proper
alignment with the treatment structure.

[88186] Iy another preferred embodiment, any of the devices tanght herein can include a
mechamsm for heating or changing the temperature of the attachment {(massage element,
freatment structure, Ampbit) on the end of the reciprocating shaft. The attachment can
include an electrical resistance element therein that is provides to heat to the muscles. Ina
preferred embodiment, the electrical resistance element 18 connected to the PCB via a
hollow shaft. The two outwardly hased metal spring balls on the male conneclor act as the
electrical connector to the attachment.

[881R7] FIGS. 37-40 show embodiments of a percussive massage device that includes a
heated massage attachment or massage member. In the embodiment shown in FIG. 37, the
male attachment member 110 includes a heating pad or heating element 502 therein. The
heating element 502 is preferably electrically connected via electrical wiring 506 or the
like to the PCB 504 of the device. Any type of heating is within the scope of the present
mvention. In a preferred embodiment, the heating element 1s an electrical resistance
member that is located in the end of the male connector 110. In this embodiment, a wire
connects the elecineal resistance member to the PCB and the batiery. The winng 506 may
extend through a hollow shaft or other conduit and is guided through the housing, down the

shaft and into the male connector 110. The heating element 502 may be intemal within the
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male connector 110 or may be part of the exterior surface, as shown in FIG 37 Inan
embodiment with a female connector on the device (at the end of the shafl), the heating
element can be in the female connector. In use, the heated male attachment member
transfers heat to the massage member, which heats the outer surface of the massage
member, which can then be applied 1o the user's body part. The PCB can include a
controller for controlling the temperature. More than one temperature setting can be
provided {e.g., 2-10 settings} so that different temperatures can be wtilized by the user as
desired. Cooler temperatures can also be provided. The attachment member and the
massage member can be made of or partially made of a material that i a good conductor of
heat.

[88188] FIGS. 38-40 show another preferred embodiment with a heated or temperature
controlled massage member S08. All disclosure related to the FIG. 37 embodiment 18
repeated for this embodiment. In this embodiment, the female or male attachment member
110 1s electrically comected to the complementary male or female attachment member in
the massage member to provide power 10 heat or cool the massage member 308, FIG. 38
shows the device with power running from the PCB 504 to the male attachment member
110. As shown in FIG. 39, the male attachment member 110 mcludes positive and negative
clectrical contacts 510 that mate with opposing positive and negative electrical contacts
512 inthe female attachment member in the massage member 508, as shown in FIG. 40,
FIG. 39 shows a male attachment member with metal balls 514 that are received in
indentations in the female attachment member. The metal balls 514 can be the elecinical
contacts 310 and the electrical contacts 512 can be positioned 1o the indentations 1o the
female attachment member. The heating element 502 may be imternal within the massage

member 508 or may be part of the extenior surface.
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[48139] In use, an electrical connection is made when the massage member 508 is secured 1o
the device and to the male attachment member 110, When heating or cooling 1s tumed on,
the heating element 502 in the massage member 508 1s heated, which can then be applied
1o the user's body part. The heating element or elecinical resisiance member (e.g., heated
pad) can be located in or on the massage member {e.g., ball. cone, eic.) and the metal
connection between the male connector and the massage member 18 used to electrically
connect to the battery.

{88198 The elecinieal connection between the male or female attachment member 110
permits a variety of uses bevond heating with the heating element S02. In a preferred
embodiment, a heating element 502 radiates wavelengths to produce heat on a user's body
part. The male or female attachment member 110, for example, may be utilized for a
variety of other uses, such as vibration, percussion, cooling, and exfohating. The male or
female attachment member 110 may be configured as an actualor designed to provide these
uses. For example, percussion is already achieved using the atiachment 628 However, the
attachment 628 or 508 may be modified to add or replace the heating element 502 with a
coohng, vibration, or exfoliating element. Other uses and actuators may be utihized without
departing from the scope of the present invention.

881911 As shown in FIGS. 41-42C, in a preferred embodiment, the percussive therapy
device 100 includes an angular position sensor 516 and a linear posttion sensor 518, See
FIG. 37. For example, the angular position sensor 516 1s a gyroscope 516 and the hnear
position sensor 518 is an accelerometer 518. One or more gyroscopes. accelerometers,
sensors or the hike can be included on or in the device for detecting and gathering data. The
svstem including the device 100 and the angular postiion sensor 516 and the linear position
sensor 518 allows data to be gathered regarding the angular and linear positioning of the

device 100. Data can include angular positioning {o,§,v) {i.e., anguiar position data) and
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linear movement in three axes (x.,v,2) {i.e., hnear position data), for example. In a preferred
embodiment, a sensor chipboard 504 1s included in the device 100 1o measure variations in
its angular position in three axes, o, P and y via a gyroscope 516 and to track hinear
movement of the device in three axes x, v and 7 via an accelerometer 318, See FIG. 37
The angular position sensor 316 and the linear posiiion sensor 318 may be implemented on
the sensor chipboard 504, or they may constifute separate electronic devices operably
connected fo the sensor chipboard 504. Other suitable configurations of the angular
posttion sensor 516 and the linear position sensor 518 exist without departing from the
scope of this invention.

[88192] In an embodiment, the prnted circuat board 408 of the device 100 powers the angular
position sensor S16 and a linear position sensor S18 and stores the data the sensors
generate. For example, the sensor data may be stored n a memory (not shown). In another
embodiment, the PCB 408 integrally incorporates the sensor chipboard 504. Preferably, the
PCE 408 broadcasts and/or transmuts data generated by the sensors through a wireless
connectivity standard, such as Bluetooth. For example, the wireless connectivity standard
s implemented via the wireless control unit 710 (F1G. 2). The sensors are configured to
accurately map how the device 100 moves with respect to the user’s muscle during the
treatment. In an embodiment, the sensors may also include an oxygen saturation sensor o
monttor an arnount of oxvgen content in the user's blood (e.5., a pulse oximeter or the hike},
and a blood flow sensor to monitor magnitude and/or velocity of the user's blood flow.

[#8193] FI(G8. 42A-42C show exemplary angular positioning using the angular position
sensor 516. As the device 100 is rotated left and night (see FIGS. 42A and 42BY inx and v
axes, and ulied upwardly (see FIG. 42C) in the # axis, the angles and direction of the
device 100 are shown on a computer monittor or display. The depictions shown in FIGS.

42 A-42C llustrate a graphical representation of the device 100 as the device 100 1s moved.
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Whale FIGS. 42A-42C Hustrate angular movement of the device 100, the hinear movement
of the device 100 is also graphically represented on a computer monitor or display in like
manner. 1t will be appreciated that the movement is shown on the computer monitor in the
drawings 1o provide an example of how the angular position sensor 516 senses the
movement.,

[88194] In a preferred embodiment, the angular and linear position sensors 516, 51§, coupled
with the force meier of the percussive therapy device 400 discussed above, can be used {o
map the treatment of a muscle or body part as the device 400 is being wsed in a three-
dimensional display. This "map” or daia can be displayed through or on an application or
on the touch screen 1382, For example, angular and linear position data oblained from the
angular and linear position sensors S16, S18 can be graphically represented via the
appheation oy on the touch screen 1582, The angular and hinear position data can assisi the
user in applving a particalar protocol or routine, for example, such as those depicted in
FIGS. 24-28 and accompanying descriptions, or the like. In addition to angular and linear
movement, the force meter of device 400 (or device 437) can obtain force magnitude data
{o assist the user in administering a routineg or protoco! constituting a therapeutic treatment
1o the user {or to ancther person to whom the user 1s admimstering the treatment). For
example, the map of angular and hinear position and force magrutude can be compared
against the routine or protocol. The routine or protocol, in this example, will specify a
muscle group, a hnear and/or angular path (see FIG. 28, for example, with the starting
point 1586 and the ending point 1588, in two dimensions}, and a force magnitude that the
user is intended o exert on the muscle group (see FIG. 28, for example, with the force
display 1590 and force display prompt 1592). In a preferred embodiment, the muscle
group, linear and angular position, and force magnitude (i e, depression on the nuscle
group} i1s graphically presented in a three dimensional display. Preferably, the display also
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graphically llustraies when the user's inear movement, angular movement, or force
magnitude exerted on the muscle group 1s following the protocol or routine. If the user is
not following the routine or protocol, the user will receive a prompt to take corrective
action to follow the routine or protocol correctly. For example, the prompt may alert the
user that the user 1s applying the attachment 628 1o a different muscle group than that
specified by the protocol. The prompt may be haptic feedback, application interface, or
touch screen (among other types of prompts). The prompt may also be presented in a two-
dimensional or three-dimensional graphical representation. As a resuli, the device can track
over time what regions of a user's muscles or body parts are being worked the most and
whether the user 18 positioning the device correctly, The promupt may also let the user know
they are positioning the device incorrectly or they are working on the wrong body part
{e.g., dunng the treatment protocols).

[88195] Refernng again to FIG. 36, the device 437 is shown depressing the atfachment 623
onio a user's body part. In accordance with the description above, the depression may be
graphically represented in two or three dimensions on a display. In practice, the attachment
628 shown in FIG. 36 is configured 1o provide percussive effect to the user's body part, and
thus, exerts a force onto the user's body part. The force meter measures the force
magnitude of the attachment 628 when depressed onto the user's body part. The force
magnitude data is then transited to a monitor/chsplay, application, or iouch screen 1382,
or the like, to show a user {or other person) the amount of force exerted on the user's body
part during a protocol or routine. Gathering multi-sensory data allows for augmented
reality features that can be used to train users and recovery professionals virtually on how
10 use the device 400, 457

{88196} Ag an example, while a user's quad muscle is not a umform shape, 1 18 possible to
simphify the user’s quad muscle to the shape of a cyhinder. The angular and linear posttion
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can be ascertained, and thus, a determination can be made concemning how the device 400,
457 15 positioned relative 1o the cvlinder. Further, a determination can be made concermning
the direction the percussive arm {e.g.. push rod assembly 14, shaft 16, and/or attachment
628} 1s directed of the device 400, 457. The determination can also be made concermning
how the device is moving relative 1o the cylinder in linear coordinates. The force
magntinde from the force meter of the device 400, 457 allows confirmation that the device
400, 457 18 in contact with the muscle, as well as the mtensity and duration of that
interaction.

[88197] Similarly, the device 400, 457 can also include a thermal sensor 462 or thermometer
462 that can determine the temperatore of the user's muscle and to provide feedback 1o the
device and/or application. See FIG. 36, thermal sensor 462, For example, an electromce
thermometer 462 that reads the temperature of the user's skin or muscle before, during
and/or after treatment can be included. In an embodiment, the thermal sensor 462 1s located
in the housing 12 of the device 400, 457 where infrared radiation or wavelengths can be
used 1o measwre temperature. In another embodiment, the thermometer 462 can be
posttioned to require direct contact 1o measure the temperature and/ot it may utilize
wireless technology, like an infrared sensor, to make the temperature readings. For
example, FIG. 40 illustrates how the attachment 508 may function as {or include} a thermal
sensor 462, a heating element 502, or both. Similarly 1o the heating element 502 as shown
in FIG. 37, for example, the thermal sensor 462 may be connected to the PCB 504 via the
electrical wiring 306 and may be located in the attachment 628, The electrical contacis
510, 512 (or metal balls 514) as shown in the embodiments of FIGS. 38-39 provide
electrical connectivity between the PCB 504, the male or female connector 110, and thus,
the thermal sensor 462. As with the heating element 502, a thermal sensor 462 may be

utilized as part of a protocol or routine.
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[$8198] In an embodiment, a three-dimensional rendering of thermal readings from the
thermal sensor 462 is provided o a user to show incremental increases in {femperative over
time. For example. a three-dimensional rendering may show varving colors from blue (e g,
cool) to vellow/orange {e.g , medium temperature) to red {e.g., hot) to tllustrate to the user
the increase in lemperature over ime.

[88199] An accessory, module or attachment module 520 can be used with and aitached or
secured 10 3 percussive massage or percussive therapy device 160, 400, 457 as partof a
percussive therapy sysiem S00. In a preferred embodiment, the attachment module 520
wchades a thermal sensor or thermometer 462 that can determine the temperature of the
user's muscle and to provide feedback to a device and/or apphication. In a preferred
embodiment, the thermal sensor 462 allows the apphication o determine or customize the
timing of each siep within a protocol. The teroperature can be used o determine blood flow
and therefore muscle readiness for a specific goal {e.g., relaxation, performance, focus).

[88088] As shown i FIGS. 43-45, in a preferred embodiment, the attachment modude 520
includes a housing 522, a thermal sensor 524, a battery 526, a printed circuit board (PCB)
328 {that includes a gyroscope 516 or other angular/positional device, e.g., the angular
position sensor 516, and/or an accelerometer 318 or other lineav/positional device, e.g., the
linear position sensor 518), a button 530 and a wireless communication module 532 (e.g., a
Bluetooth module). In a preferred embodiment, the housing 522 includes a securement
portion 534 defined therein so that the attachment module 520 can be secured to a
percussive therapy device 400, 457, The securement portion 534 or recess 534 can include
rubber on the inside thereof to provide grip on the percussive therapy device. Protrusions
536 are preferably included on both sides of the howsing 522 to provide grip when securing
and removing the attachment module 520 from the percussive therapy device 400, 457, In

another embodiment, the wireless connection module can be omitted and the attachment
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982811

[98282]

(98283

module can include a display or screen for displaying information, such as temperature,
angular and linear position, or any other information obtamed or sensed by the attachment
maodule.

As described above with respect to FIG. 36, any type of thermal sensor 524 18 within
the scope of the invention. In the embodiment shown in FIGS. 43-45, the thermal sensor
524 1s an infrared thermometer module installed in the housing 522 and directed
downwardly when installed on a percussive therapy device 100 as shown in FIGS. 46-47
{shown in a non-limiting position on the front arm of the percussive therapy device 100},
In another embodiment, the thermal sensor 324 1s the thermal sensor 462 and can be
secured to the third handle portion 147 or bottom of a percussive therapy device 400, 457
or on any handle portion 143, 145, 147 or part of a percussive therapy device 400, 457
where it can be positioned and allow the user to measure the temperature of the user's
muscles or other body part. See FIG. 36, The attachment module 520 can be used with any
type of percussive therapy device 500, massage device or other device where lemperature
and/or positioning measurements are desired. It will be appreciated that all embodiments
and components thereof are iterchangeable with all other embodiments and components
thereof,

In a preferred embodiment, the attachment module 520 commumcates wirelessly
with the percussive therapy device 400 and/or the application on the user's mobile device,
See FIG. 2, the wireless control unit 710, and accompanying discussion. fn another
embodiment, the attachment module 520 15 physically and electrically connected to the
device 400 and no wireless module is needed as communication is achieved through
conventional electrical wires or the like.

Refernng again to FIG. 36A, a temperature readout on the screen 409 of the

percussive therapy device 100 is shown. The thermal sensor 524 18 preferably in data

Gh
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and/or electrical communication with the PCB 528 and the data is communicated {o one or
both of the device 400 or application.

[#8284) In a preferred embodiment, the temperature reading capability is integrated with and
a part of the treatment routines or protocols described herein or by reference. For example,
instead of a rowtine or a step within a routine ranmng or extending for a predetermined
period of time, the roudine or step (e, the amount of ime a particular muscle or body part
18 ireated or targeted) can extend until the muscle or body part (referred to generally herein
as a body part) reaches a predetermined temperature. Accordingly, reaching a
predetermined iemperature can be substiinted for predetermined peried of time for any of
the routines. For example, step 1526 1 FIG. 26C can be substituted for the step of "apply
atiachment o speaified body part unti] a specified femperature 18 reached.” This can be
used to be sure that a body part has been warmed up properly prior to exercise. Therefore,
in use, the temperature will rise from a starting temperature to a predetermined finishing
temperature and the routing can then go to the next step or end. There alsomay be a
number of "temperature steps” that are each part of the a routine. For example, during the
first step, the muscle may increase in {emperature from the starting temperature 10 a second
femperature. The next step may mvolve additional freatment untit the temperature reading
increases from the second temperature {o a higher third teroperature. The temperature
range between the starting and the finish temperature within the routine may also be
different for each user. Furthermore, haptic feedback or other notification or instructions
can be provided io let the user know when the finish temperature or predetermined
temperature has been reached and that they can move to the next step in the routine.

[88285] In a preferred embodiment. the attachment module 520 includes an angular position
sensor 516 (e.g., gyroscope 516} and/or a linear position sensor 518 (e.g., accelerometer

518). Each or both can be implemented as part of the PCB 18. One or more gyroscopes

G
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188286]

516, accelerometers 51€, sensors or the like can be included on or in the device 400 for
detecting and gathering data. One or more actuators may also be mcluded on or in the
device 400 for providing at least one therapeutic effect. Thus, the description above
referencing gyroscopes, 516, accelerometers 518, attachments 628, 308, male or female
atiachment members 110, or sensors or actuators within or without the housing 101 is
mstractive and within the scope of the attachment module 520. See FIGS. 36-42C. For
example, a heating element 502 may be implemented in the attachment module 520 (o
wiilize radiation o penetrate skin and muscle to a certain depth. This treatment can result in
muscle recovery.

In an embodiment, the percussive therapy sysiern 500 1s configured 1o determine at
teast one characlenstic of the atiachment 628, S08. For example, a percussive therapy
device 100, 400 nself may mclude circuitry and wired or wireless communication Lo sense
the type of attachment the user infends {0 use in connection with the device 100, 400, For
example, the device 100, 400 may sense that the attachment 628 is a dampener. Gther
characteristics of the attachment 628, 508 mav be sensed. For example, the existence of
one or more sensors included in the atfachment 628, 308 may be sensed. In addition, the
existence of one or more aciuators included in the attachment 628, 508 may be sensed. In
an embodiment, the device 100, 400 senses when the attachment 628, 508 1s attached (0 a
distal end of the push rod assernbly 14, Once the attachment 628, 508 15 attached, then the
device may, through wired connections {e.g., positive/negative contacts 510, 512 or the
like, or other wired electrical connections}, sense the varnious charactenistics of the
attachment 628, 508. In this embodiment, the wired connections may communicate with
the PCB 408, 504 so that the device 100, 400 determines the characternisuics. In another
embodiment, the attachmeni 628, 508 may include wireless communication capabilities
and communicate the charactenstics wirelessly. One of ordinary skill in the art would

54
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88283]

understand that there are a variety of methodologies to employ to communicate the
characieristics to the device 100, 400 and/or the user, preferably through communication
on a remote device or fouch screen 1582,

Fi(5. 48 18 a flow diagram of a method 1600 of providing at least one therapeutic
effect to a user in accordance with an embodiment of the present invention. At Step 1602, a
percussive therapy device 400, 457 1s operated on a user's body part. For example, the user
mitiates a protocol such as that shown in FIGS. 24-28 and accompanying descriptions, or
the hike. In accordance with the specified protocol initiated, the user typically is instructed
o operate the percussive therapy device {or other suitable therapeutic treatment or effect)
n accordance with steps of the protocol in a specified fashion. For example, the user may
be instructed to orient the device 400, 457 at a specified angle relative 1o a muscle group,
along a linear path relative to the specified muscle group, and/or with a certain amount of
force exerted on the specified muscle group. At Step 1604, angudar position data is
oblained from a gyroscope 516 i three rolational axes {a,B,7). The gyroscope may also be
an angular position sensor 516 or suilable replacement. At Step 1606, adjustment of an
angular position of the percussive massage device 400, 457 1s recommended i response 1o
the angular position data. As iHustrated 1o FIGS. 42A-C, the angular position dala may
show that the angular position of the device 400, 457 1s correctly onented relative to a
body part. It may also reveal that the angolar position of the device 400, 457 1s incormectly
oriented. Thus, the recommendation preferably instructs the user to orient the device 400,
457 properly relative (o the body part.

At Step 1608, hnear position data is obtained from an accelerometer 518 n three
hinear axes {x, v, z). The accelerometer may also be a linear position sensor 518 or suitable
replacement. At Step 1610, adjustment of a hinear position of the percussive massage

device 400, 457 15 recommended in response to the linear position data. For example, in
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L

Hyper Ice, Inc. Ex. 1003-Page 958
Hyper Ice, Inc. v. Therabody, Inc.



[88289]

[88218]

88211]

FIG. 28, a right bicep routine is shown that imnstrucis the user to move the device 400, 457
from the starting point 1586 (A} to the ending point 1388 (B). If the user correctly follows
the linear path from (A} to (B), then the recommendation may indicate so 1o the user. If the
user 18 not correctly following the Hinear path from (A) to (B), then the recommendation
preferably instrocts the user to adjusi the hinear position of the device 400, 457 and/or
attachment 628 to correctly follow the linear path and the predetermined routine.

At Step 1612, force magnitude data is obtained from a force meter included in the
percussive therapy device 400, 457, At Step 1614, application of the attachment 628 of
device 400, 457 to the user's body part i3 recommended if the atiachment 628 18 not in
contact with the user's body part in response 1o the force magnitude data. For example, the
force magnitude s approximaiely zero (or a de minimus threshold amount) that may be
predetermined if the attachment is not in contact with the user's body part.

Al Step 1616, adjustment of a force magniiude exeried on the user by the attachment
628 of the device 400, 457 1s recommended in response 1o the force magnitude data. For
example, in FIG. 28, a force magmitude exerted on a right bicep 1s llustrated in accordance
with the force display 1590, In that embodiment, the force display prompt 1592 reads
"PERFECT PRESSURE: WELL DONE", indicating that the pressure the user 18 exerting
on the nght bicep i1s it accordance with the pressure specified by the predetermined nght
bicep routine. In the event that the force magmitude 1s lower or higher than the presswe
specified by the routine, the recommendation will read "INCREASE PRESSURE" or
"DECREASE PRESSURE" as needed.

At Step 1618, a three-dimensional representation of the device 400, 457 and 118
angular and/or linear position and/ar force magnitude is displaved on a display. The
angular position of the device 400, 457, inn an embodiment, s displaved similarly to the

graphic shown in FIG. 42A-C. The display may be situated on a touch screen 1582, a
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mobile device, or other remote device. The display of the three-dimensional device is
wtilized to assist the user in adjustment of the angular and/or hinear position of the device
and/or the pressure {e.g., force magnitude) exerted on the user's body part. See FIGS. 42A-
C and accompanving description conceming "mapping" of device 400, 457 relative to the
user's body part.

[88212] FI(3. 49 15 a flow diagram of a method 1620 of preparnng a user's body past for
exercise in accordance with an embodiment of the present invention. At Step 1622, a
therapeutic effect 1s provided to the user's body part using the percussive therapy device
400, 457 The therapeutic effect may include a variety of massage or other treatments,
mcluding vibration, concussion, heat, or exfoliation. A heating element 5302 or other
heating actuator may be implemenied {0 increase the temperature during the tivoe that the
therapeutic effect is provided 1o the user.

[88213] At Siep 1624, atemperature of the user's body part i1s montiored. At Step 1626, it is
determined whether the temperature reading is greater than or equal to a predetermined
threshold temperature. Once the temperature reaches the predetermined threshold
{emperature, for example, the user's body part is ready for exercise. This may vary
depending on the user and the user’s body part. If the temperature is less than the
predetermmned threshold temperature, Steps 1622 and 1624 are repeated. 1 the temperature
is greater than or equal 1o the predeternuned threshold temperature, then Step 1628 1s
implemenied. At Step 1628, user instructions are provided to cease providing the
therapeutic effect to the user's body part. The user's body part is warm encugh to exercise
safely and effectively with lower risk for exercise-related injury, and can also improve
performance of the user durning the exercise.

88214} Although the operations of the method(s) herein are shown and described in a

particular order, the order of the operations of each method may be altered so that certan
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[88217]

operations may be performed in an inverse order or so that certain operations may be
performed, at least in part, concurrently with other operations. In another embodiment,
instructions or sub-operations of distinct operations may be implemented in an intermittent
and/or alternating manner.

Uniless the context clearly requires otherwise, throughowt the description and the

(L1}

claims, the words "comprise,” "comprising,” and the like are 1o be construed in an
inclusive sense, as opposed to an exclusive or exhaunsiive sense; that is 1o say, in the sense
of "including, but not limited {0." As used herein, the terms "connected,” "coupled,” or any
variant thereof, means any connection or coupling, either direct or indirect, between two or
maore elements; the couphing of connection between the elements can be physical, logical,

"o

or a combination thereof. Additionally, the words "herein,” "above,” "below,” and words of
stvlar import, when used in this application, shall refer to this apphication as a whole and
not 1o any particular portions of this application. Where the context permits, words in the
above Detailed Description of the Preferred Embodiments using the singudar or plural
number may also include the plural or singular number respectively. The word "or” 1n
reference 1o a hist of two or more ilems, covers all of the following interpretations of the
word: any of the iterns in the hist, all of the ttems 1 the list, and anv combination of the
items in the hist,

Embodiments are envisioned where any of the aspects, features, component or
steps herein may be omitted and/or are option. Furthermore, where appropriate any of
these optional aspects, features, component or steps discussed herein in relation to one
aspect of the mvention may be applied to anotheraspect of the invention.

The above-detailed description of embodiments of the disclosure 18 not intended o
be exhaustive or 1o himit the teachings to the precise form disclosed above. While specific

embodimenis of and examples for the disclosure are described above for illustrative

58

Hyper Ice, Inc. Ex. 1003-Page 961
Hyper Ice, Inc. v. Therabody, Inc.



(98218

[98219]

[88208]

purposes, various equivalent modifications are possible within the scope of the disclosure,
as those skilled in the relevant art will recogmze. For example, while processes or blocks
are presented in a given order, alternative embodiments may perform routines having steps,
or emplov systems having blocks, in a different order, and some processes or blocks may
be deleted, moved, added, subdivided, combined, and/or modified to provide altemative or
subcombinations. Each of these processes or blocks may be implemented in a vanety of
different ways. Also, while processes or blocks are at times shown as being performed in
series, these processes or blocks may instead be performed in parallel, or may be
performed, at different times. Further any specific numbers noted herein are only
examples: altemative implementations may employ differing values or ranges.

The above-detailed description of embodiments of the disclosure is not intended to
be exhaustive or to limit the teachings (o the precise form disclosed above. While specific
embodiments of and examples for the disclosure are described above for llustrative
purposes, vanous equivalent modifications are possible within the scope of the disclosure,
as those skilled in the relevant art will recognize. Further, any specific numbers noted
herein are only examples: aliemative implemeniations way employ differing values,
measurements or ranges. It will be appreciated that any dimensions given herein are only
exemplary and that none of the dimeunsions or descriptions are hmiting on the present
invention,

The teachings of the disclosure provided herein can be applied to other systems, not
necessanily the system described above. The elements and acis of the various embodiments
described above can be combined to provide further embodiments.

Any patents and applications and other references noted above, including any that
may be listed in accompanying filing papers, are incorporated herein by reference in their

entirety. Aspecis of the disclosure can be modified, if necessary, to employ the systems,
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functions, and concepts of the varous references described above o provide vet further
embodiments of the disclosure.

[88221] These and other changes can be made to the disclosure in light of the above Detailed
Description of the Preferred Embodiments. While the above description describes certain
embodiments of the disclosure, and describes the best mode contemplated, no matter how
detailed the above appears in text, the teachings can be practiced in many ways. Details of
the system may vary considerably in ifs implementation details, while still being
encompassed by the subject matter disclosed herein. As noted above, particular
terminology used when describing certain {eatures or aspects of the disclosure should not
be taken 1o 1mply that the terminology 18 being redefined herein o be restricted (o any
specific characteristics, features or aspects of the disclosure with which that terminology 18
associated. In general, the terms used in the following claims should not be construed {o
tumit the disclosures to the specific erbodiments disclosed in the specification unless the
above Detailed Description of the Preferred Embodiments section explicitly defines such
terms. Accordingly, the actual scope of the disclosure encompasses not only the disclosed
embodiments, but also all equivalent ways of practicing or implementing the disclosure
nder the claims.

[88222] While certain aspecis of the disclosure are presented below in certain claim forms,
the inventors contemplate the various aspects of the disclosure in any number of claim
forms. For example, while only one aspect of the discloswre 18 recited as a means-plus-
fimction claim under 35 U.S.C. §112, 6. other aspects may likewise be embodied as a
means-plus-function claim, or in other forms, such as being embodied in a computer-
readable medinm. (Any claims intended fo be treated under 35 U.S.C. §112, 96 will begin

with the words "means for"). Accordingly, the applicant reserves the right o add additional
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claims afier filing the application 1o pursue such additional claim forms for other aspects of
the disclosure.
[00223] Accordingly, although exemplary embodiments of the invention have been shown
and described, i1 18 to be undersiood that all the terms used herein are descriptive rather
than limting, and that many changes, modifications, and substitutions may be made by one

having ordinary skill in the art without departing fron the spirit and scope of the mvention.
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WHAT IS CLAIMED IS:

1 A percussive therapy system comprising:

a percussive therapy device comprising:

a housing;

a handle portion;

a motor positioned s the housing and configured to output torque abowt a motor axis;

an eccentric shaft configured to travel in a circle about the motor axis in response {0
activation of the motor; and

a push rod assembly operatively connected to the motor and configured {o reciprocate in
response to activation of the motor, wherein the push rod assembly comprises an output shaft
configured to travel along a reciprocation axis when the push rod assembly reciprocates, the
reciprocation axis extends transverse to the handle portion on a dividing plane normal to the
motor axis, a proximal end of the push rod assembly 1s connected to the eccentric shatt at a
location offset from the dividing plane i a first direction, the motor extends away from the
handle portion and away from the dividing plane in a second direction opposite the firat
direction, and an interior angle defined between the handle portion and the output shaft is
obtuse; and
an attachment configured to be operatively connected to the connector of the percussive therapy

device.

]

A percussive therapy device comprising:
a motor configured to output torque about a motor axis;
a handle portion extending along a handle portion axis;
a housing; and
a push rod assembly comprising:

an output shaft configured to reciprocate along a reciprocation axis in response to
activation of the motor and having a distal end that comprises a connector for an atiachment,
wherein the output shaft is centered on the reciprocation axis and the reciprocation axis extends
on a dividing plane; and

a push rod having a proximal end operatively connected to the motor and a distal end
connected to the output shaft;

wherein the dividing plane is normal to the motor axis, and
52
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wherein the handle portion axis extends at an oblique angle to the reciprocation axis and

mtersects the reciprocation axis and the motor axis.

ol
]
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ABSTRACT

A percussive therapy system includes a percussive therapy device that includes a
housing, an electrical source, a motor positioned 1n the housing, a switch for activating the
maotor, a push rod assembly operatively connected fo the motor and configured to
reciprocate in response to activation of the motor, and an attachment configured to be
operatively connected to a disial end of the push rod assembly of the percussive massage
device and to provide at least one therapeutic effect to a user. The attachment may include
at least one of an actuator configured io provide the af least one therapeutic effect to the
user and a sensor configured to obtain at least one of biomeiric data of the user and

information regarding operation of the percussive therapy device.
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027 | US-D331467-S 12-01-1992 | WOLLMAN; Howard
028 | US-D334012-S 03-16-1993 | CHEN; Benjamin
029 | US-D338802-S 08-31-1993 | MAASS; Rudolf
030 | US-D345077-S 03-15-1994 | MAASS; Rudolf
031 | US-D345727-S 04-05-1994 | FLOWERS:; Dale M. et al.
032 | US-D345888-S 04-12-1994 | JOSS; Michael S. et al.
033 | US-D349029-S 07-26-1994 | MATSUNAGA; Naoki et al.
034 | US-D363352-S 10-17-1995 | HUEN; Hing W.
035 | US-D367712-S 03-05-1996 | YOUNG; James V.
036 | US-D374934-S 10-22-1996 | LIE; Sen-Nen
037 | US-D383366-S 09-09-1997 | HECK; Philip
038 | US-D383435-S 09-09-1997 | SVETLIK; Kenneth N.
039 | US-D384639-S 10-07-1997 | KAWAKAMI; Takahide et al.
040 | US-D387728-S 12-16-1997 | KAWAKAMI; Takahide et al.
041 | US-D388175-S 12-23-1997 | LIE; Sen-Nen
042 | US-D397991-S 09-08-1998 | KAWAKAMI; Takahide et al.
043 | US-D400161-S 10-27-1998 | NAGELE; Albert L. et al.
044 | US-D400758-S 11-10-1998 | HIPPEN; Jan et al.
045 | US-D408543-S 04-20-1999 | BACK; Michael J.
046 | US-D412485-S 08-03-1999 | KATO; Yoichi et al.
047 | US-D417648-S 12-14-1999 | CLOWERS; Earl et al.
048 | US-D425014-S 05-16-2000 | WILLKENS; Matthew F. et al.
049 | US-D430774-S 09-12-2000 | NAFT; Stuart et al.
050 | US-D430938-S 09-12-2000 | LEE; Jae A.
051 | US-D432077-S 10-17-2000 | ZURWELLE; Donald W. et al.
052 | US-D433300-S 11-07-2000 | BUCK; John E.
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053 | US-D439984-S 04-03-2001 THACH; Anh N.
054 | US-D440136-S 04-10-2001 | BUCK: John E.
ENGELEN; Helena Gerarda
055 | US-D448852-S 10-02-2001 Gertruida Josephina
056 | US-D474445-S 05-13-2003 | MATSUOKA,; Takeshi et al.
057 | US-D475595-S 06-10-2003 | HATCH; Paul D. et al.
058 | US-D475679-S 06-10-2003 | COOPER; Vincent P. et al.
059 | US-D476746-S 07-01-2003 | HARRIS; David et al.
060 | US-D478385-S 08-12-2003 | DIRKS; Keith W. et al.
061 | US-D481279-S 10-28-2003 | BUCK; John E.
062 | US-D504111-S 04-19-2005 | OZAWA,; Takashi et al.
063 | US-D510317-S 10-04-2005 | SUN; Xuefeng
064 | US-D530270-S 10-17-2006 | OZAWA; Takashi et al.
065 | US-D531733-S 11-07-2006 | BUROUT, Ill; Charles J. et al.
066 | US-D544102-S 06-05-2007 | PIVAROFF; Jake W.
067 | US-D544436-S 06-12-2007 | KAWAHARA; Tomoyuki et al.
068 | US-D547264-S 07-24-2007 | KONDO,; Eiji
069 | US-D553252-S 10-16-2007 | MASUDA; Masatoshi
070 | US-D553562-S 10-23-2007 | OKADA; Masanori et al.
071 | US-D575224-S 08-19-2008 | TANIGUCHI; Takeshi et al.
072 | US-D579868-S 11-04-2008 | HARRISON; Ryan
073 | US-D580353-S 11-11-2008 | HARRISON; Ryan et al.
074 | US-D587977-S 03-10-2009 | WALDRON; Michael
075 | US-D593204-S 05-26-2009 | MANKE; Darrin et al.
076 | US-D597482-S 08-04-2009 | KONDO; Eiji et al.
077 | US-D604235-S 11-17-2009 | TARTER; Kevin J.
078 | US-D605586-S 12-08-2009 | TONG; Shubin
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079 | US-D606192-S 12-15-2009 | SUMMERER; Sabine et al.
080 | US-D622660-S 08-31-2010 | TANIGUCHI; Takeshi et al.
081 | US-D631315-S 01-25-2011 | XUE; Ben et al.
082 | US-D649657-S 11-20-2011 ZFTERSEN; Christopher M. et
083 | US-657765-A 09-11-1900 | GIBBS; George Jamesgb
084 | US-D658759-S 05-01-2012 | MARESCAUX; Jacques et al.
085 | US-D659644-S 05-15-2012 | GRETZ; Thomas J.
086 | US-D666303-S 08-28-2012 | DING; Jane Jian et al.
087 | US-675772-A 06-04-1901 | FERGUSON; Allenus
088 | US-D682195-S 05-14-2013 | AGLASSINGER; Hans-Peter
089 | US-D703337-S 04-22-2014 | FUHR; Arlan W. et al.
090 | US-D703480-S 04-29-2014 | LOWNDS; Zachary A. H.
091 | US-D706433-S 06-03-2014 | FUHR; Arlan W. et al.
092 | US-D708742-S 07-08-2014 | DALLEMAGNE; Bernard et al.
093 | US-D722016-S 02-03-2015 | BEUKEMA, Brent
094 | US-D726495-S 04-14-2015 | RYAN; Garth
095 | US-D734863-S 07-21-2015 | HENNESSEY; Daniel J.
096 | US-D735348-S 07-28-2015 | HENNESSEY; Daniel
097 | US-D740222-S 10-06-2015 | TANG; Yin
098 | US-D756180-S 05-17-2016 | CHEN; Chao-Ming
099 | US-D759237-S 06-14-2016 | HEATH; Stephen et al.
100 | US-D759238-S 06-14-2016 | HEATH; Stephen et al.
101 | US-D763442-S 08-09-2016 | PRICE; Daniel W. et al.
102 | US-D776612-S 01-17-2017 | CHEN; Shaojie et al.
103 | US-D778439-S 02-07-2017 | HAKANSSON; Lars et al.
104 | US-D817732-S 05-15-2018 | RETTLER; Jim T.
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105 | US-D817869-S 05-15-2018 | LEE; Hsiang-Lin et al.
106 | US-D819221-S 05-29-2018 | LEI; Xiaobing
107 | US-D823478-S 07-17-2018 | PARK; Kun Woo
108 | US-D826418-S 08-21-2018 | LAD; Sanjay Harikrishna
109 | US-D837395-S 01-01-2019 | GAN; Qingcao
110 | US-D838378-S 01-15-2019 | CAO; Ruyi
111 | US-D840547-S 02-12-2019 | HARLE; Thomas et al.
112 | US-D842489-S 03-05-2019 | SPEWOCK; Justin W. et al.
113 | US-D842491-S 03-05-2019 | FLEMING; Jeff et al.
114 | US-D843656-S 03-19-2019 | ZHANG; Huifeng et al.
115 | US-D844896-S 04-02-2019 | LEVI; Benzion et al.
116 | US-D847362-S 04-30-2019 | TANG; Yiqun
117 | US-D847364-S 04-30-2019 | LEE; Steven et al.
118 | US-D847990-S 05-07-2019 | KIMBALL; Cory G.
119 | US-D855822-S 08-06-2019 | MARTON; Robert et al.
120 | US-D858432-S 09-03-2019 | ALTENBURGER; Ryan
121 | US-D862382-S 10-08-2019 | ALTENBURGER; Ryan
122 | US-D866790-S 11-12-2019 | LEE; Steven et al.
123 | US-D867279-S 11-19-2019 | ALTENBURGER; Ryan
124 | US-D877351-S 03-03-2020 | WERSLAND:; Jason et al.
125 | US-D880419-S 04-07-2020 | HERNANDEZ; Trent et al.
126 | US-D880714-S 04-07-2020 | WERSLAND:; Jason et al.
127 | US-D880715-S 04-07-2020 | WERSLAND:; Jason et al.
128 | US-D880716-S 04-07-2020 | WERSLAND:; Jason et al.
129 | US-D884205-S 05-12-2020 | ZHUANG; Kunxian
130 | US-D893738-S 08-18-2020 | ZHUANG; Kunxian
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131 | US-D919560-S 05-18-2021 TANIGUCHI; Takeshi et al.
132 | US-1545027-A 07-07-1925 | ASHLOCK; Ernest H.
133 | US-1594636-A 08-03-1926 | SMITH; Alva T.
134 | US-1657765-A 01-31-1928 | PASQUE; Ernest H.
135 | US-1784301-A 12-09-1930 | MEKLER; LEV A.
136 | US-2179594-A 11-14-1939 | JOHNSON; Albert E.
137 | US-2391671-A 12-25-1945 | BERG; William M.
138 | US-2475861-A 07-12-1949 | ALFRED; Thalmann
139 | US-2931632-A 04-05-1960 | DE; Angelis Angelo C. et al.
140 | US-2987334-A 06-06-1961 WENDLING; Le ROY J.
141 | US-3053559-A 09-11-1962 | NORVAL; Frick
142 | US-3077837-A 02-19-1963 ZI.DNEY; Dickinson Rouald et
143 | US-3172675-A 03-09-1965 | GONZALEZ; Victor E.
144 | US-3452226-A 06-24-1969 | HETTICH; Alfred
145 | US-3545301-A 12-08-1970 | RICHTER; Robert C.
146 | US-3626934-A 12-14-1971 | ANDIS; Ernest R.
147 | US-3699952-A 10-24-1972 | WATERS; Robert S. et al.
148 | US-3705579-A 12-12-1972 | MORINI; Jean-Louis et al.
149 | US-3942251-A 03-09-1976 | GRIFFIES; David R. et al.
150 | US-3968789-A 07-13-1976 | SIMONCINI; Giancarlo
151 | US-4031763-A 06-28-1977 | EISENBERG; Robert M.
152 | US-4046142-A 09-06-1977 | WHITNEY; Dorothy
153 | US-4088128-A 05-09-1978 | MABUCHI; Kenichi
154 | US-4150668-A 04-24-1979 | JOHNSTON; Lyman C.
155 | US-4158246-A 06-19-1979 | MEADOWS; Robert J. et al.
156 | US-4173217-A 11-06-1979 | JOHNSTON; Lyman C.
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157 | US-4203431-A 05-20-1980 | ABURA; Yoshinori et al.
158 | US-4506159-A 03-19-1985 | REUTER; Frederick A. et al.
159 | US-4513737-A 04-30-1985 | MABUCHI; Kenichi
160 | US-4533796-A 08-06-1985 | ENGELMORE; Anthony R.
161 | US-4549535-A 10-29-1985 | WING; Thomas W.
162 | US-4565189-A 01-21-1986 | MABUCHI; Kenichi
163 | US-4566442-A 01-28-1986 | MABUCHI; Kenichi et al.
164 | US-4596406-A 06-24-1986 | VAN VLEET; Robert D. et al.
165 | US-4691693-A 09-08-1987 | SATO; Ray S.
166 | US-4692958-A 09-15-1987 | McMAKIN; Bruce L.
167 | US-4730605-A 03-15-1988 | NOBLE; Edward D. et al.
168 | US-4815224-A 03-28-1989 | MILLER; Henry O.
169 | US-4841955-A 06-27-1989 | EVANS; Joseph M. et al.
170 | US-4989613-A 02-05-1991 | FINKENBERG; John G.
171 | US-4991298-A 02-12-1991 | MATRE; Daniel A.
172 | US-5014681-A 05-14-1991 | HEEMAN; Avraham et al.
173 | US-5085207-A 02-04-1992 | FIORE; Russell D.
174 | US-5088474-A 02-18-1992 | MABUCHI; Seiya et al.
175 | US-5092317-A 03-03-1992 | ZELIKOVSKI; Avigdor
176 | US-5103809-A 04-14-1992 | DeLUCA; Pierre et al.
177 | US-5123139-A 06-23-1992 | LEPPERT; Dana et al.
178 | US-5201149-A 04-13-1993 | EISENBLATTER; Gerd
179 | US-5207697-A 05-04-1993 | CARUSILLO; Steven J. et al.
180 | US-5212887-A 05-25-1993 | FARMERIE; Joseph G.
181 | US-5417644-A 05-23-1995 | LEE; Ming L.
182 | US-5501657-A 03-26-1996 | FEERO; Andrew A.
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183 | US-5569168-A 10-29-1996 | HARTWIG; Charles D.
184 | US-5573500-A 11-12-1996 | KATSUNUMA; Tatsuo et al.
185 | US-5656017-A 08-12-1997 | KELLER; Tony S. et al.
186 | US-5656018-A 08-12-1997 | TSENG; James
187 | US-5860669-A 01-19-1999 | WASS; Lloyd G. et al.
188 | US-5910197-A 06-08-1999 8?%?;??: Peter
189 | US-5925002-A 07-20-1999 | WOLLMAN; Matt J.
190 | US-5935089-A 08-10-1999 | SHIMIZU; Nobuzo
191 | US-5951501-A 09-14-1999 | GRINER; Thomas Edward
192 | US-6003052-A 12-14-1999 | YAMAGATA; Hideto
193 | US-6006631-A 12-28-1999 | MINER; Montie H. et al.
194 | US-6146383-A 11-14-2000 | STUDER; Armin et al.
195 | US-6165145-A 12-26-2000 | NOBLE; Edward D.
196 | US-6227959-B1 05-08-2001 | BEAUDRY; Donald W.
197 | US-6228042-B1 05-08-2001 | DUNGAN:; Thomas E.
198 | US-6228120-B1 05-08-2001 | LEONARD:; Alain et al.
199 | US-6245031-B1 06-12-2001 | PEARSON:; Roger C.
200 | US-6290660-B1 09-18-2001 | EPPS; Charlene et al.
201 | US-6401289-B1 06-11-2002 | HERBERT; Linda S.
202 | US-6406445-B1 06-18-2002 | BEN-NUN; Asher
203 | US-6432072-B1 08-13-2002 | HARRIS; David et al.
204 | US-6537236-B2 03-25-2003 | TUCEK; Kevin B. et al.
205 | US-6539328-B1 03-25-2003 | CREMONESE; Joseph G. et al.
206 | US-6558338-B1 05-06-2003 | WASSERMAN: Zvi
207 | US-6568089-B1 05-27-2003 | POPIK; Matthew George et al.
208 | US-6599250-B2 07-29-2003 | WEBB; James D. et al.
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209 | US-6599260-B2 07-29-2003 | TUCEK; Kevin B. et al.
210 | US-6663657-B1 12-16-2003 | MILLER; Edward W.
211 | US-6682496-B1 01-27-2004 | PIVAROFF; Jake W.
212 | US-6715781-B1 04-06-2004 | SMITH:; Jerry R.
213 | US-6723050-B2 04-20-2004 | DOW; Alasdair et al.
214 | US-6723060-B2 04-20-2004 | MILLER; Edward W.
215 | US-6758826-B2 07-06-2004 | LUETTGEN; Harold A. et al.
216 | US-6805700-B2 10-19-2004 | MILLER; Edward W.
217 | US-6823762-B2 11-30-2004 | HU; Bobby
218 | US-6846295-B1 01-25-2005 | BEN-NUN; Asher
219 | US-6994575-B1 02-07-2006 | CLARK; Aaron P. et al.
220 | US-7041072-B2 05-09-2006 | CALVERT; Jay Wynn
221 | US-7128721-B2 10-31-2006 | FERBER; Roman et al.
222 | US-7169169-B2 01-30-2007 | TUCEK; Kevin B. et al.
223 | US-7223250-B2 05-29-2007 | BRATTESANI; Steven J. et al.
224 | US-7384405-B2 06-10-2008 | RHOADES; Dean L.
225 | US-7431706-B2 10-07-2008 | LOUIS; John G.
226 | US-7470081-B2 12-30-2008 | MIYAHARA; Yutaka et al.
227 | US-7497639-B2 03-03-2009 | LEBOT; Pierre et al.
228 | US-7503923-B2 03-17-2009 | MILLER; Edward W.
229 | US-7549966-B2 06-23-2009 | FUJII; Yasuo et al.
230 | US-7731672-B2 06-08-2010 | CHIANG; Chi Wu
231 | US-7740249-B1 06-22-2010 | GAO; Hua
232 | US-7857720-B2 12:28-2010 | oJ-HIVA ChristopherP. et
233 | US-7877880-B2 02-01-2011 | ROYLE; Terence Gordon
234 | US-7927259-B1 04-19-2011 | RIX; Paul B.
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