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- U.S. Patent Application Serial No. 15/089,263, entitied SURGICAL INSTRUMENT HANDLE ASSEMBLY
WITH RECONFIGURABLE GRIP PORTION;

- U.S. Patent Application Serial No. 15/089,262, entitled ROTARY POWERED SURGICAL INSTRUMENT
WITH MANUALLY ACTUATABLE BAILOUT SYSTEM,;

- U.S. Patent Application Serial No. 15/089,277, entitied SURGICAL CUTTING AND STAPLING END
EFFECTOR WITH ANVIL CONCENTRIC DRIVE MEMBER;

- U.S. Patent Application Serial No. 15/089,283, entitied CLOSURE SYSTEM ARRANGEMENTS FOR
SURGICAL CUTTING AND STAPLING DEVICES WITH SEPARATE AND DISTINCT FIRING SHAFTS;

- U.S. Patent Application Serial No. 15/089,296, entitied INTERCHANGEABLE SURGICAL TOOL
ASSEMBLY WITH A SURGICAL END EFFECTOR THAT IS SELECTIVELY ROTATABLE ABOUT A SHAFT
AXIS,;

- U.S. Patent Application Serial No. 15/089,258, entitied SURGICAL STAPLING SYSTEM COMPRISING A
SHIFTABLE TRANSMISSION;

- U.S. Patent Application Serial No. 15/089,278, entitied SURGICAL STAPLING SYSTEM CONFIGURED
TO PROVIDE SELECTIVE CUTTING OF TISSUE;

- U.S. Patent Application Serial No. 15/089,284, entitied SURGICAL STAPLING SYSTEM COMPRISING A
CONTOURABLE SHAFT;

- U.S. Patent Application Serial No. 15/089,295, entitied SURGICAL STAPLING SYSTEM COMPRISING A
TISSUE COMPRESSION LOCKOUT;

- U.S. Patent Application Serial No. 15/089,300, entitied SURGICAL STAPLING SYSTEM COMPRISING
AN UNCLAMPING LOCKOUT;

- U.S. Patent Application Serial No. 15/089,196 entitied SURGICAL STAPLING SYSTEM COMPRISING A
JAW CLOSURE LOCKOUT,;

- U.S. Patent Application Serial No. 15/089,203, entitied SURGICAL STAPLING SYSTEM COMPRISING A
JAW ATTACHMENT LOCKOUT;

- U.S. Patent Application Serial No. 15/089,210, entitied SURGICAL STAPLING SYSTEM COMPRISING A
SPENT CARTRIDGE LOCKOUT;

- U.S. Patent Application Serial No. 15/089,324, entitied SURGICAL INSTRUMENT COMPRISING A
SHIFTING MECHANISM,;

- U.S. Patent Application Scrial No. 15/089,335, entiticd SURGICAL STAPLING INSTRUMENT
COMPRISING MULTIPLE LOCKOUTS;

- U.S. Patent Application Serial No. 15/089,339, entitled SURGICAL STAPLING INSTRUMENT;

- U.S. Patent Application Serial No. 15/089,253, entitied SURGICAL STAPLING SYSTEM CONFIGURED
TO APPLY ANNULAR ROWS OF STAPLES HAVING DIFFERENT HEIGHTS;

- U.S. Patent Application Serial No. 15/089,304, entitied SURGICAL STAPLING SYSTEM COMPRISING A
GROOVED FORMING POCKET;

- U.S. Patent Application Serial No. 15/089,33 1, entitled ANVIL MODIFICATION MEMBERS FOR
SURGICAL STAPLERS;
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- U.S. Patent Application Serial No. 15/089,336, entitiecd STAPLE CARTRIDGES WITH ATRAUMATIC
FEATURES;

- U.S. Patent Application Serial No. 15/089,3 12, entitled CIRCULAR STAPLING SYSTEM COMPRISING
AN INCISABLE TISSUE SUPPORT;

- U.S. Patent Application Serial No. 15/089,309, entitled CIRCULAR STAPLING SYSTEM COMPRISING
ROTARY FIRING SYSTEM; and

- U.S. Patent Application Serial No. 15/089,349, entitled CIRCULAR STAPLING SYSTEM COMPRISING
LOAD CONTROL.

[0172] The Applicant of the present application also owns the U.S. Patent Applications identified below which were
filed on December 31, 20 15 which are each herein incorporated by reference in their respective entirety :

- U.S. Patent Application Serial No. 14/984,488, entitied MECHANISMS FOR COMPENSATING FOR
BATTERY PACK FAILURE IN POWERED SURGICAL INSTRUMENTS;

- U.S. Patent Application Serial No. 14/984,525, entitied MECHANISMS FOR COMPENSATING FOR
DRIVETRAIN FAILURE IN POWERED SURGICAL INSTRUMENTS; and

- U.S. Patent Application Serial No. 14/984,552, entitied SURGICAL INSTRUMENTS WITH SEPARABLE
MOTORS AND MOTOR CONTROL CIRCUITS.

[0173] The Applicant of the present application also owns the U.S. Patent Applications identified below which were
filed on February 9, 2016 which are each herein incorporated by reference in their respective entirety:

- U.S. Patent Application Serial No. 15/019,220, entitied SURGICAL INSTRUMENT WITH ARTICULATING
AND AXIALLY TRANSLATABLE END EFFECTOR,;

- U.S. Patent Application Serial No. 15/019,228, entitied SURGICAL INSTRUMENTS WITH MULTIPLE
LINK ARTICULATION ARRANGEMENTS;

- U.S. Patent Application Serial No. 15/019,196, entitied SURGICAL INSTRUMENT ARTICULATION
MECHANISM WITH SLOTTED SECONDARY CONSTRAINT;

- U.S. Patent Application Serial No. 15/019,206, entitiecd SURGICAL INSTRUMENTS WITH AN END
EFFECTOR THAT IS HIGHLY ARTICULATABLE RELATIVE TO AN ELONGATE SHAFT ASSEMBLY;

- U.S. Patent Application Serial No. 15/019,215, entitied SURGICAL INSTRUMENTS WITH NON—
SYMMETRICAL ARTICULATION ARRANGEMENTS;

- U.S. Patent Application Serial No. 15/019,227, entitled ARTICULATABLE SURGICAL INSTRUMENTS
WITH SINGLE ARTICULATION LINK ARRANGEMENTS;

- U.S. Patent Application Serial No. 15/019,235, entitled SURGICAL INSTRUMENTS WITH TENSIONING
ARRANGEMENTS FOR CABLE DRIVEN ARTICULATION SYSTEMS;

- U.S. Patent Application Serial No. 15/019,230, entitled ARTICULATABLE SURGICAL INSTRUMENTS
WITH OFF-AXIS FIRING BEAM ARRANGEMENTS; and

- U.S. Patent Application Serial No. 15/019,245, entitied SURGICAL INSTRUMENTS WITH CLOSURE
STROKE REDUCTION ARRANGEMENTS.

[0174] The Applicant of the present application also owns the U.S. Patent Applications identified below which were

filed on February 12, 2016 which are each herein incorporated by reference in their respective entirety:
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- U.S. Patent Application Serial No. 15/043,254, entitied MECHANISMS FOR COMPENSATING FOR
DRIVETRAIN FAILURE IN POWERED SURGICAL INSTRUMENTS;

- U.S. Patent Application Serial No. 15/043,259, entitied MECHANISMS FOR COMPENSATING FOR
DRIVETRAIN FAILURE IN POWERED SURGICAL INSTRUMENTS;

- U.S. Patent Application Serial No. 15/043,275, entitied MECHANISMS FOR COMPENSATING FOR
DRIVETRAIN FAILURE IN POWERED SURGICAL INSTRUMENTS; and

- U.S. Patent Application Serial No. 15/043,289, entitied MECHANISMS FOR COMPENSATING FOR
DRIVETRAIN FAILURE IN POWERED SURGICAL INSTRUMENTS.

[0175] Applicant of the present application owns the following patent applications that were filed on June 18, 2015
and which are each herein incorporated by reference in their respective entireties:

- U.S. Patent Application Serial No. 14/742,925, entitled SURGICAL END EFFECTORS WITH POSITIVE
JAW OPENING ARRANGEMENTS;

- U.S. Patent Application Serial No. 14/742,941, entitied SURGICAL END EFFECTORS WITH DUAL CAM
ACTUATED JAW CLOSING FEATURES;

- U.S. Patent Application Serial No. 14/742,9 14, entitied MOVABLE FIRING BEAM SUPPORT
ARRANGEMENTS FOR ARTICULATABLE SURGICAL INSTRUMENTS;

- U.S. Patent Application Serial No. 14/742,900, entitled ARTICULATABLE SURGICAL INSTRUMENTS
WITH COMPOSITE FIRING BEAM STRUCTURES WITH CENTER FIRING SUPPORT MEMBER FOR
ARTICULATION SUPPORT;

- U.S. Patent Application Serial No. 14/742,885, entitled DUAL ARTICULATION DRIVE SYSTEM
ARRANGEMENTS FOR ARTICULATABLE SURGICAL INSTRUMENTS; and

- U.S. Patent Application Serial No. 14/742,876, entitled PUSH/PULL ARTICULATION DRIVE SYSTEMS
FOR ARTICULATABLE SURGICAL INSTRUMENTS.

[0176]  Applicant of the present application owns the following patent applications that were filed on March 6, 2015
and which are each herein incorporated by reference in their respective entireties:

- U.S. Patent Application Scrial No. 14/640,746, cntiticd POWERED SURGICAL INSTRUMENT;

- U.S. Patent Application Serial No. 14/640,795, entitled MULTIPLE LEVEL THRESHOLDS TO MODIFY
OPERATION OF POWERED SURGICAL INSTRUMENTS;

- U.S. Patent Application Serial No. 14/640,832, entitled ADAPTIVE TISSUE COMPRESSION
TECHNIQUES TO ADJUST CLOSURE RATES FOR MULTIPLE TISSUE TYPES; Attorney Docket No.
END7557USNP/140482;

- U.S. Patent Application Serial No. 14/640,935, entitled OVERLAID MULTI SENSOR RADIO FREQUENCY
(RF) ELECTRODE SYSTEM TO MEASURE TISSUE COMPRESSION;

- U.S. Patent Application Serial No. 14/640,83 1, entitled MONITORING SPEED CONTROL AND
PRECISION INCREMENTING OF MOTOR FOR POWERED SURGICAL INSTRUMENTS;

- U.S. Patent Application Serial No. 14/640,859, entitied TIME DEPENDENT EVALUATION OF SENSOR
DATA TO DETERMINE STABILITY, CREEP, AND VISCOELASTIC ELEMENTS OF MEASURES;
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- U.S. Patent Application Serial No. 14/640,8 17, entitied INTERACTIVE FEEDBACK SYSTEM FOR
POWERED SURGICAL INSTRUMENTS;

- U.S. Patent Application Serial No. 14/640,844, entitled CONTROL TECHNIQUES AND SUB-PROCESSOR
CONTAINED WITHIN MODULAR SHAFT WITH SELECT CONTROL PROCESSING FROM HANDLE;

- U.S. Patent Application Serial No. 14/640,837, entitled SMART SENSORS WITH LOCAL SIGNAL
PROCESSING;

- U.S. Patent Application Serial No. 14/640,765, entitied SYSTEM FOR DETECTING THE MIS-INSERTION
OF A STAPLE CARTRIDGE INTO A SURGICAL STAPLER,

- U.S. Patent Application Serial No. 14/640,799, entitied SIGNAL AND POWER COMMUNICATION
SYSTEM POSITIONED ON A ROTATABLE SHAFT; and

- U.S. Patent Application Serial No. 14/640,780, entitied SURGICAL INSTRUMENT COMPRISING A
LOCKABLE BATTERY HOUSING.

[0177}  Applicant of the present application owns the following patent applications that were filed on February 27,
2015, and which are each herein incorporated by reference in their respective entireties:

- U.S. Patent Application Serial No. 14/633,576, entitied SURGICAL INSTRUMENT SYSTEM COMPRISING
AN INSPECTION STATION;

- U.S. Patent Application Serial No. 14/633,546, entitied SURGICAL APPARATUS CONFIGURED TO
ASSESS WHETHER A PERFORMANCE PARAMETER OF THE SURGICAL APPARATUS IS WITHIN AN
ACCEPTABLE PERFORMANCE BAND;

- U.S. Patent Application Serial No. 14/633,576, entitled SURGICAL CHARGING SYSTEM THAT
CHARGES AND/OR CONDITIONS ONE OR MORE BATTERIES;

- U.S. Patent Application Serial No. 14/633,566, entitied CIIARGING SYSTEM TIIAT ENABLES
EMERGENCY RESOLUTIONS FOR CHARGING A BATTERY;

- U.S. Patent Application Serial No. 14/633,555, entitled SYSTEM FOR MONITORING WHETHER A
SURGICAL INSTRUMENT NEEDS TO BE SERVICED;

- U.S. Patent Application Scrial No. 14/633,542, cntitled REINFORCED BATTERY FOR A SURGICAL
INSTRUMENT;

- U.S. Patent Application Serial No. 14/633,548, entitled POWER ADAPTER FOR A SURGICAL
INSTRUMENT;

- U.S. Patent Application Scrial No. 14/633,526, cntitlecd ADAPTABLE SURGICAL INSTRUMENT
HANDLE;

- U.S. Patent Application Serial No. 14/633,541, entitied MODULAR STAPLING ASSEMBLY; and

- U.S. Patent Application Serial No. 14/633,562, entitied SURGICAL APPARATUS CONFIGURED TO
TRACK AN END-OF-LIFE PARAMETER.

[0178] Applicant of the present application owns the following patent applications that were filed on December 18,

2014 and which are each herein incorporated by reference in their respective entireties:
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- U.S. Patent Application Serial No. 14/574,478, entitled SURGICAL INSTRUMENT SYSTEMS
COMPRISING AN ARTICULATABLE END EFFECTOR AND MEANS FOR ADJUSTING THE FIRING STROKE
OF A FIRING;

- U.S. Patent Application Serial No. 14/574,483, entitled SURGICAL INSTRUMENT ASSEMBLY
COMPRISING LOCKABLE SYSTEMS;

- U.S. Patent Application Serial No. 14/575, 139, entitled DRIVE ARRANGEMENTS FOR
ARTICULATABLE SURGICAL INSTRUMENTS;

- U.S. Patent Application Serial No. 14/575,148, entitled LOCKING ARRANGEMENTS FOR DETACHABLE
SHAFT ASSEMBLIES WITH ARTICULATABLE SURGICAL END EFFECTORS;

- U.S. Patent Application Scrial No. 14/575,130, entitled SURGICAL INSTRUMENT WITH AN ANVIL
THAT IS SELECTIVELY MOVABLE ABOUT A DISCRETE NON-MOVABLE AXIS RELATIVE TO A STAPLE
CARTRIDGE;

- U.S. Patent Application Serial No. 14/575,143, entitled SURGICAL INSTRUMENTS WITH IMPROVED
CLOSURE ARRANGEMENTS;

- U.S. Patent Application Serial No. 14/575,1 17, entitled SURGICAL INSTRUMENTS WITH
ARTICULATABLE END EFFECTORS AND MOVABLE FIRING BEAM SUPPORT ARRANGEMENTS;

- U.S. Patent Application Serial No. 14/575,154, entitled SURGICAL INSTRUMENTS WITH
ARTICULATABLE END EFFECTORS AND IMPROVED FIRING BEAM SUPPORT ARRANGEMENTS;

- U.S. Patent Application Serial No. 14/574,493, entitled SURGICAL INSTRUMENT ASSEMBLY
COMPRISING A FLEXIBLE ARTICULATION SYSTEM; and

- U.S. Patent Application Serial No. 14/574,500, entitled SURGICAL INSTRUMENT ASSEMBLY
COMPRISING A LOCKABLE ARTICULATION SYSTEM.

[0179]  Applicant of the present application owns the following patent applications that were filed on March 1, 2013
and which are each herein incorporated by reference in their respective entireties:

- U.S. Patent Application Serial No. 13/782,295, entitled ARTICULATABLE SURGICAL INSTRUMENTS
WITH CONDUCTIVE PATHWAYS FOR SIGNAL COMMUNICATION, now U.S. Patent Application Publication
No. 2014/0246471;

- U.S. Patent Application Serial No. 13/782,323, entitled ROTARY POWERED ARTICULATION JOINTS
FOR SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No. 2014/0246472;

- U.S. Patent Application Serial No. 13/782,338, entitled THUMBWHEEL SWITCH ARRANGEMENTS FOR
SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No. 2014/0249557;

- U.S. Patent Application Serial No. 13/782,499, entitled ELECTROMECHANICAL SURGICAL DEVICE
WITH SIGNAL RELAY ARRANGEMENT, now U.S. Patent Application Publication No. 2014/0246474;

- U.S. Patent Application Serial No. 13/782,460, entitled MULTIPLE PROCESSOR MOTOR CONTROL FOR
MODULAR SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No. 2014/0246478;

- U.S. Patent Application Serial No. 13/782,358, entitled JOYSTICK SWITCH ASSEMBLIES FOR
SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No. 2014/0246477,
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- U.S. Patent Application Serial No. 13/782,481, entitled SENSOR STRAIGHTENED END EFFECTOR
DURING REMOVAL THROUGH TROCAR, now U.S. Patent Application Publication No. 2014/0246479;

- U.S. Patent Application Serial No. 13/782,5 18, entitled CONTROL METHODS FOR SURGICAL
INSTRUMENTS WITH REMOVABLE IMPLEMENT PORTIONS, now U.S. Patent Application Publication No.
2014/0246475;

- U.S. Patent Application Serial No. 13/782,375, entitled ROTARY POWERED SURGICAL INSTRUMENTS
WITH MULTIPLE DEGREES OF FREEDOM, now U.S. Patent Application Publication No. 2014/0246473; and

- U.S. Patent Application Serial No. 13/782,536, entitled SURGICAL INSTRUMENT SOFT STOP, now U.S.
Patent Application Publication No. 2014/0246476.

[0180] Applicant of the present application also owns the following patent applications that were filed on March 14,
2013 and which are each herein incorporated by reference in their respective entireties:

- U.S. Patent Application Serial No. 13/803,097, entitled ARTICULATABLE SURGICAL INSTRUMENT
COMPRISING A FIRING DRIVE, now U.S. Patent Application Publication No. 2014/0263542;

- U.S. Patent Application Serial No. 13/803,193, entitled CONTROL ARRANGEMENTS FOR A DRIVE
MEMBER OF A SURGICAL INSTRUMENT, now U.S. Patent Application Publication No. 2014/0263537,

- U.S. Patent Application Serial No. 13/803,053, entitled INTERCHANGEABLE SHAFT ASSEMBLIES FOR
USE WITH A SURGICAL INSTRUMENT, now U.S. Patent Application Publication No. 2014/0263564;

- U.S. Patent Application Scrial No. 13/803,086, cntitled ARTICULATABLE SURGICAL INSTRUMENT
COMPRISING AN ARTICULATION LOCK, now U.S. Patent Application Publication No. 2014/0263541;

- U.S. Patent Application Serial No. 13/803,210, entitled SENSOR ARRANGEMENTS FOR ABSOLUTE
POSITIONING SYSTEM FOR SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No.
2014/0263538;

- U.S. Patent Application Serial No. 13/803,148, entitled MULTI-FUNCTION MOTOR FOR A SURGICAL
INSTRUMENT, now U.S. Patent Application Publication No. 2014/0263554;

- U.S. Patent Application Serial No. 13/803,066, entitled DRIVE SYSTEM LOCKOUT ARRANGEMENTS
FOR MODULAR SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No. 2014/0263565;

- U.S. Patent Application Serial No. 13/803, 117, entitled ARTICULATION CONTROL SYSTEM FOR
ARTICULATABLE SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No. 2014/0263553;

- U.S. Patent Application Serial No. 13/803,130, entitled DRIVE TRAIN CONTROL ARRANGEMENTS FOR
MODULAR SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No. 2014/0263543; and

- U.S. Patent Application Serial No. 13/803,159, entitled METHOD AND SYSTEM FOR OPERATING A
SURGICAL INSTRUMENT, now U.S. Patent Application Publication No. 2014/0277017.

[0181] Applicant of the present application also owns the following patent application that was filed on March 7, 20 14
and is herein incorporated by reference in its entirety:

- U.S. Patent Application Serial No. 14/200, 111, entitled CONTROL SYSTEMS FOR SURGICAL
INSTRUMENTS, now U.S. Patent Application Publication No. 2014/0263539.

[0182] Applicant of the present application also owns the following patent applications that were filed on March 26,

2014 and are cach herein incorporated by reference in their respective entireties:
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- U.S. Patent Application Serial No. 14/226, 106, entitled POWER MANAGEMENT CONTROL SYSTEMS
FOR SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No. 2015/0272582;

- U.S. Patent Application Serial No. 14/226,099, entitled STERILIZATION VERIFICATION CIRCUIT, now
U.S. Patent Application Publication No. 2015/0272581;

- U.S. Patent Application Serial No. 14/226,094, entitled VERIFICATION OF NUMBER OF BATTERY
EXCHANGES/PROCEDURE COUNT, now U.S. Patent Application Publication No. 2015/0272580;

- U.S. Patent Application Serial No. 14/226,117, entitled POWER MANAGEMENT THROUGH SLEEP
OPTIONS OF SEGMENTED CIRCUIT AND WAKE UP CONTROL, now U.S. Patent Application Publication No.
2015/0272574;

- U.S. Patent Application Scrial No. 14/226,075, cntitled MODULAR POWERED SURGICAL INSTRUMENT
WITH DETACHABLE SHAFT ASSEMBLIES, now U.S. Patent Application Publication No. 2015/0272579;

- U.S. Patent Application Serial No. 14/226,093, entitled FEEDBACK ALGORITHMS FOR MANUAL
BAILOUT SYSTEMS FOR SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No.
2015/0272569;

- U.S. Patent Application Serial No. 14/226, 116, entitled SURGICAL INSTRUMENT UTILIZING SENSOR
ADAPTATION, now U.S. Patent Application Publication No. 2015/0272571;

- U.S. Patent Application Serial No. 14/226,071, entitled SURGICAL INSTRUMENT CONTROL CIRCUIT
HAVING A SAFETY PROCESSOR, now U.S. Patent Application Publication No. 2015/0272578;

- U.S. Patent Application Serial No. 14/226,097, entitled SURGICAL INSTRUMENT COMPRISING
INTERACTIVE SYSTEMS, now U.S. Patent Application Publication No. 2015/0272570;

- U.S. Patent Application Serial No. 14/226, 126, entitled INTERFACE SYSTEMS FOR USE WITH
SURGICAL INSTRUMENTS, now U.S. Patent Application Publication No. 2015/0272572;

- U.S. Patent Application Serial No. 14/226,133, entitled MODUL AR SURGICAL INSTRUMENT SYSTEM,
now U.S. Patent Application Publication No. 2015/0272557,

- U.S. Patent Application Serial No. 14/226,081, entitled SYSTEMS AND METHODS FOR CONTROLLING
A SEGMENTED CIRCUIT, now U.S. Patent Application Publication No. 2015/0277471;

- U.S. Patent Application Serial No. 14/226,076, entitled POWER MANAGEMENT THROUGH
SEGMENTED CIRCUIT AND VARIABLE VOLTAGE PROTECTION, now U.S. Patent Application Publication No.
2015/0280424;

- U.S. Patent Application Scrial No. 14/226,1 11, entitled SURGICAL STAPLING INSTRUMENT SYSTEM,
now U.S. Patent Application Publication No. 2015/0272583; and

- U.S. Patent Application Serial No. 14/226, 125, entitled SURGICAL INSTRUMENT COMPRISING A
ROTATABLE SHAFT, now U.S. Patent Application Publication No. 2015/0280384.

[0183] Applicant of the present application also owns the following patent applications that were filed on September
5, 2014 and which are each herein incorporated by reference in their respective entireties:

- U.S. Patent Application Serial No. 14/479,103, entitled CIRCUITRY AND SENSORS FOR POWERED
MEDICAL DEVICE, now U.S. Patent Application Publication No. 2016/0066912;
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- U.S. Patent Application Serial No. 14/479,1 19, entitled ADJUNCT WITH INTEGRATED SENSORS TO
QUANTIFY TISSUE COMPRESSION, now U.S. Patent Application Publication No. 2016/0066914;

- U.S. Patent Application Serial No. 14/478,908, entitled MONITORING DEVICE DEGRADATION BASED
ON COMPONENT EVALUATION, now U.S. Patent Application Publication No. 2016/0066910;

- U.S. Patent Application Serial No. 14/478,895, entitled MULTIPLE SENSORS WITH ONE SENSOR
AFFECTING A SECOND SENSOR'S OUTPUT OR INTERPRETATION, now U.S. Patent Application Publication
No. 2016/0066909,

- U.S. Patent Application Serial No. 14/479, 110, entitled USE OF POLARITY OF HALL MAGNET
DETECTION TO DETECT MISLOADED CARTRIDGE, now U.S. Patent Application Publication No. 2016/0066915;
- U.S. Patent Application Scrial No. 14/479,098, cntitled SMART CARTRIDGE WAKE UP OPERATION
AND DATA RETENTION, now U.S. Patent Application Publication No. 2016/006691 1;

- U.S. Patent Application Serial No. 14/479, 115, entitled MULTIPLE MOTOR CONTROL FOR POWERED
MEDICAL DEVICE, now U.S. Patent Application Publication No. 2016/0066916; and

- U.S. Patent Application Serial No. 14/479, 108, entitled LOCAL DISPLAY OF TISSUE PARAMETER
STABILIZATION, now U.S. Patent Application Publication No. 2016/0066913.

[0184] Applicant of the present application also owns the following patent applications that were filed on April 9,
2014 and which are each herein incorporated by reference in their respective entireties:

- U.S. Patent Application Serial No. 14/248,590, entitled MOTOR DRIVEN SURGICAL INSTRUMENTS
WITH LOCKABLE DUAL DRIVE SHAFTS, now U.S. Patent Application Publication No. 2014/0305987,

- U.S. Patent Application Serial No. 14/248,581, entitled SURGICAL INSTRUMENT COMPRISING A
CLOSING DRIVE AND A FIRING DRIVE OPERATED FROM THE SAME ROTATABLE OUTPUT, now U.S.
Patent Application Publication No. 2014/0305989;

- U.S. Patent Application Serial No. 14/248,595, entitled SURGICAL INSTRUMENT SHAFT INCLUDING
SWITCHES FOR CONTROLLING THE OPERATION OF THE SURGICAL INSTRUMENT, now U.S. Patent
Application Publication No. 2014/0305988;

- U.S. Patent Application Scrial No. 14/248,588, cntitled POWERED LINEAR SURGICAL STAPLER, now
U.S. Patent Application Publication No. 2014/0309666;

- U.S. Patent Application Serial No. 14/248,591, entitled TRANSMISSION ARRANGEMENT FOR A
SURGICAL INSTRUMENT, now U.S. Patent Application Publication No. 2014/0305991;

- U.S. Patent Application Scrial No. 14/248,584, cntittced MODULAR MOTOR DRIVEN SURGICAL
INSTRUMENTS WITH ALIGNMENT FEATURES FOR ALIGNING ROTARY DRIVE SHAFTS WITH
SURGICAL END EFFECTOR SHAFTS, now U.S. Patent Application Publication No. 2014/0305994;

- U.S. Patent Application Serial No. 14/248,587, entitted POWERED SURGICAL STAPLER, now U.S. Patent
Application Publication No. 2014/0309665;

- U.S. Patent Application Serial No. 14/248,586, entitled DRIVE SYSTEM DECOUPLING ARRANGEMENT
FOR A SURGICAL INSTRUMENT, now U.S. Patent Application Publication No. 2014/0305990; and
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- U.S. Patent Application Serial No. 14/248,607, entitled MODULAR MOTOR DRIVEN SURGICAL
INSTRUMENTS WITH STATUS INDICATION ARRANGEMENTS, now U.S. Patent Application Publication No.
2014/0305992.

[0185] Applicant of the present application also owns the following patent applications that were filed on April 16,
2013 and which are each herein incorporated by reference in their respective entireties:

- U.S. Provisional Patent Application Serial No. 61/812,365, entitled SURGICAL INSTRUMENT WITH
MULTIPLE FUNCTIONS PERFORMED BY A SINGLE MOTOR;

- U.S. Provisional Patent Application Serial No. 61/8 12,376, entitled LINEAR CUTTER WITH POWER;

- U.S. Provisional Patent Application Serial No. 61/812,382, entitled LINEAR CUTTER WITH MOTOR AND
PISTOL GRIP;

- U.S. Provisional Patent Application Serial No. 61/812,385, entitled SURGICAL INSTRUMENT HANDLE
WITH MULTIPLE ACTUATION MOTORS AND MOTOR CONTROL,; and

- U.S. Provisional Patent Application Serial No. 6 1/8 12,372, entitled SURGICAL INSTRUMENT WITH
MULTIPLE FUNCTIONS PERFORMED BY A SINGLE MOTOR.

[0186] Numerous specific details are set forth to provide a thorough understanding of the overall structure, function,
manufacture, and use of the embodiments as described in the specification and illustrated in the accompanying
drawings. Well-known operations, components, and elements have not been described in detail so as not to obscure the
embodiments described in the specification. The reader will understand that the embodiments described and illustrated
herein are non-limiting examples, and thus it can be appreciated that the specific structural and functional details
disclosed herein may be representative and illustrative. Variations and changes thereto may be made without departing
from the scope of the claims.

[0187] The terms "comprise" (and any form of comprise, such as "comprises" and "comprising”), "have" (and any
form of have, such as "has" and "having"), "include" (and any form of include, such as "includes" and "including") and
"contain" (and any form of contain, such as "contains" and "containing") are open-ended linking verbs. As a result, a
surgical system, device, or apparatus that "comprises,” "has,” "includes” or "contains" one or more elements possesses
those one or more ¢lements, but is not limited to possessing only those one or more clements. Likewise, an element of a
system, device, or apparatus that "comprises,” "has," "includes" or "contains”" one or more features possesses those one
or more features, but is not limited to possessing only those one or more features.

[0188] The terms "proximal” and "distal" are used herein with reference to a clinician manipulating the handle portion
of the surgical instrument. The term "proximal" refers to the portion closest to the clinician and the term "distal" refers
to the portion located away from the clinician. It will be further appreciated that, for convenience and clarity, spatial
terms such as "vertical", "horizontal", "up", and "down" may be used herein with respect to the drawings. However,
surgical instruments are used in many orientations and positions, and these terms are not intended to be limiting and/or
absolute.

[0189] Various exemplary devices and methods are provided for performing laparoscopic and minimally invasive
surgical procedures. However, the reader will readily appreciate that the various methods and devices disclosed herein
can be used in numerous surgical procedures and applications including, for example, in connection with open surgical

procedures. As the present Detailed Description proceeds, the reader will further appreciate that the various instruments
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disclosed herein can be inserted into a body in any way, such as through a natural orifice, through an incision or
puncture hole formed in tissue, etc. The working portions or end effector portions of the instruments can be inserted
directly into a patient's body or can be inserted through an access device that has a working channel through which the
end effector and elongate shaft of a surgical instrument can be advanced.

[0190] A surgical stapling system can comprise a shaft and an end effector extending from the shaft. The end effector
comprises a firstjaw and a secondjaw. The first jaw comprises a staple cartridge. The staple cartridge is insertable into
and removable from the first jaw; however, other embodiments are envisioned in which a staple cartridge is not
removable from, or at least readily replaceable from, the first jaw. The secondjaw comprises an anvil configured to
deform staples ejected from the staple cartridge. The secondjaw is pivotable relative to the firstjaw about a closure
axis; however, other embodiments are envisioned in which first jaw is pivotable relative to the secondjaw. The surgical
stapling system further comprises an articulation joint configured to permit the end effector to be rotated, or articulated,
relative to the shaft. The end effector is rotatable about an articulation axis extending through the articulation joint.
Other embodiments are envisioned which do not include an articulation joint.

[0191] The staple cartridge comprises a cartridge body. The cartridge body includes a proximal end, a distal end, and
a deck extending between the proximal end and the distal end. In use, the staple cartridge is positioned on a first side of
the tissue to be stapled and the anvil is positioned on a second side of the tissue. The anvil is moved toward the staple
cartridge to compress and clamp the tissue against the deck. Thereafter, staples removably stored in the cartridge body
can be deployed into the tissue. The cartridge body includes staple cavities defined therein wherein staples are
removably stored in the staple cavities. The staple cavities are arranged in six longitudinal rows. Three rows of staple
cavities are positioned on a first side of a longitudinal slot and three rows of staple cavities are positioned on a second
side of the longitudinal slot. Other arrangements of staple cavities and staples may be possible.

[0192] The staples are supported by staple drivers in the cartridge body. The drivers are movable between a first, or
unfired position, and a second, or fired, position to eject the staples from the staple cavities. The drivers are retained in
the cartridge body by a retainer which extends around the bottom of the cartridge body and includes resilient members
configured to grip the cartridge body and hold the retainer to the cartridge body. The drivers are movable between their
unfired positions and their fired positions by a sled. The sled is movable between a proximal position adjacent the
proximal end and a distal position adjacent the distal end. The sled comprises a plurality of ramped surfaces configured
to slide under the drivers and lift the drivers, and the staples supported thereon, toward the anvil.

[0193] Further to the above, the sled is moved distally by a firing member. The firing member is configured to
contact the sled and push the sled toward the distal end. The longitudinal slot defined in the cartridge body 1s
configured to receive the firing member. The anvil also includes a slot configured to receive the firing member. The
firing member further comprises a first cam which engages the first jaw and a second cam which engages the second
jaw. Asthe firing member is advanced distally, the first cam and the second cam can control the distance, or tissue gap,
between the deck of the staple cartridge and the anvil. The firing member also comprises a knife configured to incise
the tissue captured intermediate the staple cartridge and the anvil. Tt is desirable for the knife to be positioned at least

partially proximal to the ramped surfaces such that the staples are ejected ahead of the knife.
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[0194] Before explaining various forms of mechanisms for compensating for drivetrain failure in powered surgical
instruments in detail, it should be noted that the illustrative forms are not limited in application or use to the details of
construction and arrangement of parts illustrated in the accompanying drawings and description. The illustrative forms
may be implemented or incorporated in other forms, variations and modifications, and may be practiced or carried out
in various ways. Further, unless otherwise indicated, the terms and expressions employed herein have been chosen for
the purpose of describing the illustrative forms for the convenience of the reader and are not for the purpose of
limitation thereof.

[0195] Further, it is understood that any one or more of the following-described forms, expressions of forms,
examples, can be combined with any one or more of the other following-described forms, expressions of forms, and
examples.

[0196] Various forms are directed to mechanisms for compensating for drivetrain failure in powered surgical
instruments. In one form, the mechanisms for compensating for drivetrain failure in powered surgical instruments may
be configured for use in open surgical procedures, but has applications in other types of surgery, such as laparoscopic,
endoscopic, and robotic -assisted procedures.

[0197} FIGS. 1-18 depict various aspects of a surgical system that is generally designated as 10, and is in the form of a
powered hand held electromechanical instrument configured for selective attachment thereto of a plurality of different
end effectors that are each configured for actuation and manipulation by the powered hand held electromechanical
surgical instrument. The aspects of FIGS. 1-18 are disclosed in U.S. Patent Application Publication No. 2014/01 10453,
filed October 23, 2012, and titled SURGICAL INSTRUMENT WITH RAPID POST EVENT DETECTION, U.S.
Patent Application Publication No. 2013/0282052, filed June 19, 2013, and titled APPARATUS FOR ENDOSCOPIC
PROCEDURES, and U.S. Patent Application Publication No. 2013/0274722, filed May 10, 2013, and titled
APPARATUS FOR ENDOSCOPIC PROCEDURES.

[0198] Referring to FIGS. 1-3, a surgical instrument 100 is configured for selective connection with an adapter 200,
and, in turn, adapter 200 is configured for selective connection with an end effector or single use loading unit or reload
300. Asillustrated in FIGS. 1-3, the surgical instrument 100 includes a handle housing 102 having a lower housing
portion 104, an intermcdiatc housing portion 106 extending from and/or supported on lower housing portion 104, and
an upper housing portion 108 extending from and/or supported on intermediate housing portion 106. Intermediate
housing portion 106 and upper housing portion 108 are separated into a distal half-section 110a that is integrally formed
with and extending from the lower portion 104, and a proximal half-section 110b connectable to distal half-section 110a
by a plurality of fasteners. When joined, distal and proximal half-sections 110a, 110b define a handle housing 102
having a cavity 102atherein in which a circuit board 150 and a drive mechanism 160 is situated.

[0199] Distal and proximal half-sections 110a, 110b are divided along a plane that traverses a longitudinal axis "X" of
upper housing portion 108, as seen in FIGS. 2 and 3. Handle housing 102 includes a gasket 112 extending completely
around a rim of distal halt-section and/or proximal halt-section 110a, 110b and being interposed between distal half-
section 110a and proximal half-section 110b. Gasket 112 seals the perimeter of distal half-section 110a and proximal
half-section 110b. Gasket 112 functions to establish an air-tight seal between distal half-section 110a and proximal half-
section 110b such that circuit board 150 and drive mechanism 160 are protected from sterilization and/or cleaning

procedures.
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[0200] In this manner, the cavity 102a of handle housing 102 is sealed along the perimeter of distal half-section 110a
and proximal half-section 110b yet is configured to enable easier, more etficient assembly of circuit board 150 and a
drive mechanism 160 in handle housing 102.

[0201}] Intermediate housing portion 106 of handle housing 102 provides a housing in which circuit board 150 is
situated. Circuit board 150 is configured to control the various operations of surgical instrument 100.

[0202] Lower housing portion 104 of surgical instrument 100 defines an aperture (not shown) formed in an upper
surface thereof and which is located beneath or within intermediate housing portion 106. The aperture of lower housing
portion 104 provides a passage through which wires 152 pass to electrically interconnect electrical components (a
battery 156, as illustrated in FIG. 4, a circuit board 154, as illustrated in FIG. 3, etc.) situated in lower housing portion
104 with electrical components (circuit board 150, drive mechanism 160, etc.) situated in intermediate housing portion
106 and/or upper housing portion 108.

[0203] Handle housing 102 includes a gasket 103 disposed within the aperture of lower housing portion 104 (not
shown) thereby plugging or sealing the aperture of lower housing portion 104 while allowing wires 152 to pass
therethrough. Gasket 103 functions to establish an air-tight seal between lower housing portion 106 and intermediate
housing portion 108 such that circuit board 150 and drive mechanism 160 are protected from sterilization and/or
cleaning procedures.

[0204] As shown, lower housing portion 104 of handle housing 102 provides a housing in which a rechargeable
battery 156, is removably situated. Battery 156 is contigured to supply power to any of the electrical components of
surgical instrument 100. Lower housing portion 104 defines a cavity (not shown) into which battery 156 is inserted.
Lower housing portion 104 includes a door 105 pivotally connected thereto for closing cavity of lower housing portion
104 and retaining battery 156 therein.

[0205] With reference to FIGS. 3 and 5, distal halt-section 110a of upper housing portion 108 detfines a nose or
connecting portion 108a. A nose cone 114 is supported on nose portion 108a of upper housing portion 108. Nose cone
114 is fabricated from a transparent material. A feedback indicator such as, for example, an illumination member 116 is
disposed within nose cone 114 such that illumination member 116 is visible therethrough. Illumination member 116 is
may be a light emitting diode printed circuit board (LED PCB). Illlumination member 116 is configured to illuminate
multiple colors with a specific color pattern being associated with a unique discrete event.

[0206] Upper housing portion 108 of handle housing 102 provides a housing in which drive mechanism 160 is
situated. As illustrated in FIG. S, drive mechanism 160 is configured to drive shafts and/or gear components in order to
perform the various operations of surgical instrument 100. In particular, drive mechanism 160 is configured to drive
shafts and/or gear components in order to selectively move tool assembly 304 of end effector 300 (see FIGS. [ and 9)
relative to proximal body portion 302 of end effector 300, to rotate end effector 300 about a longitudinal axis "X" (see
FIG. 2) relative to handle housing 102, to move anvil assembly 306 relative to cartridge assembly 308 of end effector
300, and/or to firc a stapling and cutting cartridge within cartridge asscmbly 308 of end cffector 300.

[0207] The drive mechanism 160 includes a selector gearbox assembly 162 that is located immediately proximal
relative to adapter 200. Proximal to the selector gearbox assembly 162 is a function selection module 163 having a first
motor 164 that functions to selectively move gear elements within the selector gearbox assembly 162 into engagement

with an input drive component 165 having a second motor 166.
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[0208] Asillustrated in FIGS. [-4, and as mentioned above, distal half-section 110a of upper housing portion 108
defincs a connecting portion 108a configured to accept a corresponding drive coupling assembly 2 10 of adapter 200.
[0209] Asillustrated in FIGS. 6-8, connecting portion 108a of surgical instrument 100 has a cylindrical recess 108b
that receives a drive coupling assembly 210 of adapter 200 when adapter 200 is mated to surgical instrument 100.
Connecting portion 108a houses three rotatable drive connectors 118, 120, 122.

[0210] When adapter 200 is mated to surgical instrument 100, each of rotatable drive connectors 118, 120, 122 of
surgical instrument 100 couples with a corresponding rotatable connector sleeve 218, 220, 222 of adapter 200 as shown
in FIG. 6. In this regard, the interface between corresponding first drive connector 118 and first connector sleeve 218,
the interface between corresponding second drive connector 120 and second connector sleeve 220, and the interface
between corresponding third drive connector 122 and third connector slecve 222 arc keyed such that rotation of cach of
drive connectors 118, 120, 122 of surgical instrtument 100 causes a corresponding rotation of the corresponding
connector sleeve 218, 220, 222 of adapter 200.

[0211] The mating of drive connectors 118, 120, 122 of surgical instrument 100 with connector sleeves 218, 220, 222
ot adapter 200 allows rotational forces to be independently transmitted via each of the three respective connector
interfaces. The drive connectors 118, 120, 122 of surgical instrument 100 are configured to be independently rotated by
drive mechanism 160. In this regard, the function selection module 163 of drive mechanism 160 selects which drive
connector or connectors 118, 120, 122 of surgical instrument 100 is to be driven by the input drive component 165 of
drive mcchanism 160.

[0212] Since each of drive connectors 118, 120, 122 of surgical instrument 100 has a keyed and/or substantially non-
rotatable interface with respective connector sleeves 218, 220, 222 of adapter 200, when adapter 200 is coupled to
surgical instrument 100, rotational force(s) are selectively transferred from drive mechanism 160 of surgical instrument
100 to adapter 200.

[0213] The selective rotation of drive connector(s) 118, 120 and/or 122 of surgical instrument 100 allows surgical
instrument 100 to selectively actuate different functions of end effector 300. Selective and independent rotation of first
drive connector 118 of surgical instrument 100 corresponds to the selective and independent opening and closing of tool
asscmbly 304 of cnd cffcctor 300, and driving of a stapling/cutting component of tool assecmbly 304 of cnd cffcctor 300.
Also, the selective and independent rotation of second drive connector 120 of surgical instrument 100 corresponds to
the selective and independent articulation of tool assembly 304 of end effector 300 transverse to longitudinal axis "X"
(see FIG. 2). Additionally, the selective and independent rotation of third drive connector 122 of surgical instrument
100 corresponds to the selective and independent rotation ot end etfector 300 about longitudinal axis "X" (see FIG. 2)
relative to handle housing 102 of surgical instrument 100.

[0214] As mentioned above and as illustrated in FIGS. 5 and 8, drive mechanism 160 includes a selector gearbox
assembly 162; and a function selection module 163, located proximal to the selector gearbox assembly 162, that
functions to selectively move gear clements within the selector gearbox assembly 162 into engagement with second
motor 166. Thus, drive mechanism 160 selectively drives one of drive connectors 118, 120, 122 of surgical instrument

100 at a given time.
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[0215] As illustrated in FIGS. [-3, handle housing 102 supports a control assembly 107 on a distal surface or side of
intermediate housing portion 108. The control assembly 107 is a fully -functional mechanical subassembly that can be
assembled and tested separately from the rest of the instrument 100 prior to coupling thereto.

[0216] Control assembly 107, in cooperation with intermediate housing portion 108, supports a pair of finger-actuated
control buttons 124, 126 and a pair rocker devices 128, 130 within a housing 107a. The control buttons 124, 126 are
coupled to extension shafts 125, 127 respectively. In particular, control assembly 107 defines an upper aperture 124a tor
slidably receiving the extension shaft 125, and a lower aperture 126a for slidably receiving the extension shaft 127.
[0217] The control assembly 107 and its components (e.g., control buttons 124, 126 and rocker devices 128, 130) my
be formed from low friction, self-lubricating, lubricious plastics or materials or coatings covering the moving
components to reduce actuation torces, key component wear, elimination of galling, smooth consistent actuation,
improved component and assembly reliability and reduced clearances for a tighter fit and feel consistency. This includes
the use of plastic materials in the bushings, rocker journals, plunger bushings, spring pockets, retaining rings and slider
components. Molding the components in plastic also provides net-shape or mesh-shaped components with all of these
performance attributes. Plastic components eliminate corrosion and bi-metal anodic reactions under electrolytic
conditions such as autoclaving, steam sterilizations and cleaning Press fits with lubricious plastics and materials also
eliminate clearances with minimal strain or functional penalties on the components when compared to similar metal
components.

[0218] Suitable materials for forming the components ot the control assembly 107 include, but are not limited to,
polyamines, polyphenylene sulfides, polyphthalamides, polyphenylsulfones, polyether ketones,
polytetrafluoroethylenes, and combinations thereof. These components may be used in the presence or absence of
lubricants and may also include additives for reduced wear and frictional forces.

[0219] Reference may be made to a U.S. Patent Application Serial No. 13/33 1,047, now U.S. Patent No. 8,968,276,
the entire contents of which are incorporated by reference herein, for a detailed discussion of the construction and
operation of the surgical instrument 100.

[0220] The surgical instrument [00 includes a firing assembly configured to deploy or eject a plurality of staples into
tissue captured by the end effector 300. The firing assembly comprises a drive assembly 360, as illustrated in FIG. 9.
The drive assembly 360 includes a flexible drive beam 364 having a distal end which is secured to a dynamic clamping
member 365, and a proximal engagement section 368. Engagement section 368 includes a stepped portion defining a
shoulder 370. A proximal end of engagement section 368 includes diametrically opposed inwardly extending fingers
372. Fingers 372 engage a hollow drive member 374 to fixedly secure drive member 374 to the proximal end of beam
364. Drive member 374 defines a proximal porthole 376a which receives a connection member of drive tube 246 (FIG.
1) of adapter 200 when end effector 300 is attached to distal coupling 230 of adapter 200.

[0221] When drive assembly 360 is advanced distally within tool assembly 304, an upper beam 365a of clamping
member 365 moves within a channel defined between anvil plate 312 and anvil cover 310 and a lower beam 365b
moves over the exterior surface of carrier 316 to close tool assembly 304 and fire staples therefrom.

[0222] Proximal body portion 302 of end effector 300 includes a sheath or outer tube 301 enclosing an upper housing
portion 301a and a lower housing portion 301b. The housing portions 301a and 301b enclose an articulation link 366

having a hooked proximal end 366a which extends from a proximal end of end eftector 300. Hooked proximal end 366a
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of articulation link 366 engages a coupling hook (not shown) of adapter 200 when end effector 300 is secured to distal
housing 232 of adapter 200. When drive bar 258 of adapter 200 1s advanced or retracted as described above, articulation
link 366 of end effector 300 is advanced or retracted within end effector 300 to pivot tool assembly 304 in relation to a
distal end of proximal body portion 302.

[0223] As illustrated in FIG. 9 above, cartridge assembly 308 of tool assembly 304 includes a staple cartridge 305
supportable in carrier 316. The cartridge can be permanently installed in the end eftector 300 or can be arranged so as to
be removable and replaceable. Staple cartridge 305 defines a central longitudinal slot 305a, and three linear rows of
staple retention slots 3035b positioned on each side of longitudinal slot 305a. Each of staple retention slots 305b receives
a single staple 307 and a portion of a staple pusher 309. During operation of instrument 100, drive assembly 360 abuts
an actuation slcd and pushes actuation sled through cartridge 305. As the actuation sled moves through cartridge 3085,
cam wedges of the actuation sled sequentially engage staple pushers 309 to move staple pushers 309 vertically within
staple retention slots 305b and sequentially eject staples 307 therefrom for formation against anvil plate 312.

[0224] The hollow drive member 374 includes a lockout mechanism 373 that prevents a firing of previously fired end
effectors 300. The lockout mechanism 373 includes a locking member 371 pivotally coupled within a distal porthole
376b via a pin 377, such that locking member 371 is pivotal about pin 377 relative to drive member 374.

[0225] With reference to FIGS. 10A and 10B, locking member 371 defines a channel 379 formed between elongate
glides 381 and 383. Web 385 joins a portion of the upper surfaces of glides 381 and 383. Web 385 is configured and
dimensioned to fit within the porthole 376b of the drive member 374. Horizontal ledges 389 and 391 extend from glides
381 and 383 respectively. Asbest shown in FIG. 9, a spring 393 is disposed within the drive member 374 and engages
horizontal ledge 389 and/or horizontal ledge 391 to bias locking member 371 downward.

[0226] In operation, the locking member 371 is initially disposed in its pre-fired position at the proximal end of the
housing portions 301a and 301b with horizontal ledge 389 and 391 resting on top of projections 303a, 303b formed in
the sidewalk of housing portion 301h. In this position, locking member 371 is held up and out of alignment with a
projection 303c¢ formed in the bottom surface of housing portion 301b, distal of the projection 303a, 303b, and web 385
is in longitudinal juxtaposition with shoulder 370 defined in drive beam 364. This configuration permits the anvil 306 to
be opened and repositioned onto the tissue to be stapled until the surgeon is satisfied with the position without
activating locking member 371 to disable the disposable end effector 300.

[0227] Upon distal movement of the drive beam 364 by the drive tube 246, locking member 371 rides off of
projections 303a, 303b and isbiased into engagement with housing portion 301b by the spring 393, distal of projection
303c. Locking member 371 remains in this configuration throughout tiring of the apparatus.

[0228] Upon retraction of the drive beam 364, after at least a partial firing, locking member 371 passes under
projections 303a, 303b and rides over projection 303c of housing portion 301b until the distal-most portion of locking
member 371 is proximal to projection 303c. The spring 393 biases locking member 371 into juxtaposed alignment with
projection 303c¢, effectively disabling the disposable end eftector. If an attempt is made to reactuate the apparatus,
loaded with the existing end effector 300, the locking member 371 will abut projection 303¢ of housing portion 301b
and will inhibit distal movement of the drive beam 364.

[0229] Another aspect of the instrument 100 is shown in FIG. 11. The instrument 100 includes the motor 164. The

motor 164 may be any electrical motor configured to actuate one or more drives (e.g., rotatable drive connectors 118,
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120, 122 of FIG. 6). The motor 164 is coupled to the battery 156, which may be a DC battery (e.g., rechargeable lead-
based, nickel-based, lithium-ion based, battery etc.), an AC/DC transtormer, or any other power source suitable for
providing electrical energy to the motor 164.

[0230] The battery 156 and the motor 164 are coupled to a motor driver circuit 404 disposed on the circuit board 154
which controls the operation of the motor 164 including the flow of electrical energy from the battery 156 to the motor
164. The driver circuit 404 includes a plurality of sensors 408a, 408b, . .. 408n configured to measure operational states
of the motor 164 and the battery 156. The sensors 408a-n may include voltage sensors, current sensors, temperature
sensors, pressure sensors, telemetry sensors, optical sensors, and combinations thereof. The sensors 408a-408n may
measure voltage, current, and other electrical properties of the electrical energy supplied by the battery 156. The sensors
408a-408n may also measure rotational speed as revolutions per minute (RPM), torque, temperature, current draw, and
other operational properties of the motor 164. RPM may be determined by measuring the rotation of the motor 164.
Position of various drive shafts (e.g., rotatable drive connectors 118, 120, 122 of FIG. 6) may be determined by using
various linear sensors disposed in or in proximity to the shafts or extrapolated from the RPM measurements. In aspects,
torque may be calculated based on the regulated current draw of the motor 164 at a constant RPM. In further aspects,
the driver circuit 404 and/or the controller 406 may measure time and process the above-described values as a function
thereof, including integration and/or differentiation, e.g., to determine rate of change of the measured values and the
like.

[0231] The driver circuit 404 is also coupled to a controller 406, which may be any suitable logic control circuit
adapted to perform the calculations and/or operate according to a set of instructions. The controller 406 may include a
central processing unit operably connected to a memory which may include transitory type memory (e.g., RAM) and/or
non-transitory type memory (e.g., flash media, disk media, etc.). The controller 406 includes a plurality of inputs and
outputs for interfacing with the driver circuit 404. In particular, the controller 406 receives measured sensor signals
from the driver circuit 404 regarding operational status of the motor 164 and the battery 156 and, in turn, outputs control
signals to the driver circuit 404 to control the operation of the motor 164 based on the sensor readings and specific
algorithm instructions. The controller 406 is also configured to accept a plurality of user inputs from a user interface
(e.g., switches, buttons, touch screen, etc. of the control assembly 107 coupled to the controller 406). A removable
memory card or chip may be provided, or data can be downloaded wirelessly.

[0232] Referring to FIG. 12-18, a surgical system 10' is depicted. The surgical system 10' is similar in many respects
to the surgical system 10. For example, the surgical system 10" includes the surgical instrument 100. Upper housing
portion 108 of instrument housing 102 dcfincs a nose or connecting portion 108a configured to accept a corresponding
shaft coupling assembly 514 of a transmission housing 512 of a shaft assembly 500 that is similar in many respects to
the shaft assembly 200.

[0233] The shaft assembly 500 has a force transmitting assembly for interconnecting the at least one drive member of
the surgical instrument to at least one rotation receiving member of the end effector. The force transmitting assembly
has a first end that is connectable to the at least one rotatable drive member and a second end that is connectable to the
at least one rotation receiving member of the end effector. When shaft assembly 500 is mated to surgical instrument
100, each of rotatable drive members or connectors 118, 120, 122 of surgical instrument 100 couples with a

corresponding rotatable connector sleeve 518, 520, 522 of shaft assembly 500 (see FIGS. 13 and 15). In this regard, the
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interface between corresponding first drive member or connector 118 and first connector sleeve 518, the interface
between corresponding sccond drive member or conncctor 120 and sccond connector slecve 520, and the interface
between corresponding third drive member or connector 122 and third connector sleeve 522 are keyed such that rotation
of each of drive members or connectors 118, 120, 122 of surgical instrument 100 causes a corresponding rotation of the
corresponding connector sleeve 518. 520, 522 of shaft assembly S00.

[0234] The selective rotation ot drive member(s) or connector(s) 118, 120 and/or 122 of surgical instrument 100
allows surgical instrument 100 to selectively actuate different functions of an end effector 400.

[0235] Referring to FIGS. 12 and 14, the shaft assembly 500 includes an elongate, substantially rigid, outer tubular
body 510 having a proximal end 510a and a distal end 310b and a transmission housing 212 connected to proximal end
2 10a of tubular body 510 and being configured for selective connection to surgical instrument 100. In addition, the shaft
assembly 500 further includes an articulating neck assembly 530 connected to distal end 510b of elongate body portion
510.

[0236] Transmission housing 512 is configured to house a pair of gear train systems therein for varying a speed/force
of rotation (e.g., increase or decrease) of first, second and/or third rotatable drive members or connectors 118, 120,
and/or 122 of surgical instrument 100 before transmission of such rotational speed/force to the end effector 501. As seen
in FIG. 15, transmission housing 512 and shaft coupling assembly 514 rotatably support a first proximal or input drive
shaft 524a, a second proximal or input drive shaft 526a, and a third drive shaft 528.

[0237] Shaft drive coupling assembly 514 includes a first, a second and a third biasing member 518a, 520a and 522a
disposed distally of respective first, second and third connector sleeves 518, 520, 522. Each of biasing members 518a,
520a and 522a is disposed about respective first proximal drive shaft 524a, second proximal drive shaft 526a, and third
drive shaft 228. Biasing members 518a, 520a and 522a act on respective connector sleeves 518, 520 and 522 to help
maintain connector sleeves 218, 220 and 222 engaged with the distal end of respective drive rotatable drive members or
connectors 118, 120, 122 of surgical instrument 100 when shaft assembly 500 is connected to surgical instrument 100.
[0238] Shaft assembly 500 includes a first and a second gear train system 540, 550, respectively, disposed within
transmission housing 512 and tubular body 510, and adjacent coupling assembly 514. As mentioned above, each gear
train system 540, 550 is configured and adapted to vary a speed/force of rotation (e.g., increase or decrease) of first and
second rotatable drive connectors 118 and 120 of surgical instrument 100 before transmission of such rotational
speed/force to end effector 501.

[0239] Asillustrated in FIGS. 15 and 16, first gear train system 540 includes first input drive shaft 524a, and a first
input drive shaft spur gear 542a keyed to first input drive shaft 524a. First gear train system 540 also includes a first
transmission shaft 544 rotatably supported in transmission housing 512, a first input transmission spur gear 544 a keyed
to first transmission shaft 544 and engaged with first input drive shaft spur gear 542a, and a first output transmission
spur gear 544b keyed to first transmission shaft 544, First gear train system 540 further includes a first output drive
shaft 546a rotatably supported in transmission housing 512 and tubular body 510, and a first output drive shaft spur gear
546b keyed to first output drive shaft 546a and engaged with first output transmission spur gear 544b.

[0240] In at least one instance, the first input drive shaft spur gear 542a includes 10 teeth; first input transmission spur

gear 544a includes 18 teeth; first output transmission spur gear 544b includes 13 teeth; and first output drive shaft spur
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gear 546b includes 15 teeth. As so configured, an input rotation of first input drive shaft 524a is converted to an output
rotation of first output drive shatt 546a by a ratio of 1:2.08.

[0241] In operation, as first input drive shaft spur gear 542a is rotated, due to a rotation of first connector sleeve 558
and first input drive shaft 524a, as a result of the rotation of the first respective drive connector 118 of surgical
instrument 100, first input drive shaft spur gear 542a engages first input transmission spur gear 544a causing first input
transmission spur gear 544a to rotate. As first input transmission spur gear 544a rotates, first transmission shaft 544 is
rotated and thus causes first output drive shaft spur gear 546b, that is keyed to first transmission shaft 544, to rotate. As
first output drive shaft spur gear 546b rotates, since first output drive shaft spur gear 546b is engaged therewith, first
output drive shaft spur gear 546b is also rotated. As first output drive shaft spur gear 546b rotates, since first output
drive shaft spur gear 546b is keyed to first output drive shaft 546a, first output drive shaft 546a is rotated.

[0242] The shaft assembly 500, including the first gear system 540, functions to transmit operative forces from
surgical instrument 100 to end effector 501 in order to operate, actuate and/or fire end effector 501.

[0243] Asillustrated in FIGS. 15 and 17, second gear train system 550 includes second input drive shaft 526a, and a
second input drive shatt spur gear 552a keyed to second input drive shaft 526a. Second gear train system 550 also
includes a first transmission shaft 554 rotatably supported in transmission housing 512, a first input transmission spur
gear 554a keyed to first transmission shaft 554 and engaged with second input drive shaft spur gear 552a, and a first
output transmission spur gear 554b keyed to first transmission shaft 554.

[0244] Sccond gear train system 550 further includes a sccond transmission shatt 556 rotatably supported in
transmission housing 512, a second input transmission spur gear 556a keyed to second transmission shaft 556 and
engaged with first output transmission spur gear 554b that is keyed to first transmission shaft 554, and a second output
transmission spur gear 556b keyed to second transmission shaft 556.

[0245] Second gear train system 550 additionally includes a second output drive shaft 558a rotatably supported in
transmission housing 512 and tubular body 510, and a second output drive shaft spur gear 558b keyed to second output
drive shaft 558a and engaged with second output transmission spur gear 556b.

[0246] In at least one instance, the second input drive shaft spur gear 552a includes 10 teeth; first input transmission
spur gear 554a includes 20 teeth; first output transmission spur gear 554b includes 10 teeth; second input transmission
spur gear 556a includes 20 teeth; second output transmission spur gear 556b includes 10 teeth; and second output drive
shaft spur gear 538b includes 15 teeth. As so configured, an input rotation of second input drive shaft 526a is converted
to an output rotation of second output drive shaft 558a by a ratio of 1:6.

[0247] In operation, as second input drive shatt spur gear 552a is rotated, due to a rotation of second connector sleeve
560 and second input drive shaft 526a, as a result of the rotation of the second respective drive connector 120 of
surgical instrument 100, second input drive shaft spur gear 552a engages first input transmission spur gear 554a causing
first input transmission spur gear 554a to rotate. As first input transmission spur gear 554a rotates, first transmission
shaft 554 is rotated and thus causes first output transmission spur gear 554b, that is keved to first transmission shaft 554,
to rotate. As first output transmission spur gear 554b rotates, since second input transmission spur gear 550a is engaged
therewith, second input transmission spur gear 556a is also rotated. As second input ransmission spur gear 556a rotates,
second transmission shaft 256 is rotated and thus causes second output transmission spur gear 256b, that is keyed to

second transmission shaft 556, to rotate. As second output transmission spur gear 556b rotates, since second output
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drive shaft spur gear 558b is engaged therewith, second output drive shaft spur gear 558b is rotated. As second output
drive shaft spur gear 558b rotates, since second output drive shaft spur gear 558b is keyed to second output drive shaft
558a, second output drive shaft 558a is rotated.
[0248] The shaft assembly 500, including second gear train system 550, functions to transmit operative forces from
surgical instrument 100 to end effector 501 in order rotate shaft assembly 500 and/or end effector 501 relative to
surgical instrument 100.
[0249] Asillustrated in FIGS. 15 and 18, the transmission housing 512 and shaft coupling assembly 514 rotatably
support a third drive shaft 528. Third drive shaft 528 includes a proximal end 528a configured to support third
connector sleeve 522, and a distal end 528b extending to and operatively connected to an articulation assembly 570.
[0250] As illustrated in FIG. 14, elongate, outer tubular body 510 of shatt assembly 500 includes a first halt section
511a and a second half section 511b defining at least three longitudinally extending channels through outer tubular
body 510 when half sections 51la, 511b are mated with one another. The channels are configured and dimensioned to
rotatably receive and support first output drive shaft 546a, second output drive shaft 558a, and third drive shaft 528 as
first output drive shaft 546a, second output drive shaft 558a, and third drive shatt 528 extend from transmission housing
512 to articulating neck assembly 530. Each of first output drive shaft 546a, second output drive shaft 558a, and third
drive shaft 528 are elongate and sufficiently rigid to transmit rotational forces from transmission housing 520 to
articulating neck assembly 530.
[0251] Turning to FIG. 14, the shaft assembly 500 further includes an articulating neck assembly 530. The articulating
neck assembly 530 includes a proximal neck housing 532, a plurality of links 534 connected to and extending in series
from proximal neck housing 332; and a distal neck housing 536 connected to and extending from a distal-most link of
the plurality of links 534. It is contemplated that, in any of the aspects disclosed herein, that the shaft assembly may
have a single link or pivot member for allowing the articulation of the end etfector. It is contemplated that, in any of the
aspects disclosed herein, that the distal neck housing can be incorporated with the distal most link.
[0252] The entire disclosures of:

U.S. Patent Application Publication No. 2014/01 10453, filed October 23, 2012, and titled SURGICAL
INSTRUMENT WITH RAPID POST EVENT DETECTION;

U.S. Patent Application Publication No. 2013/0282052, filed June 19, 2013, and titled APPARATUS FOR
ENDOSCOPIC PROCEDURES; and

U.S. Patent Application Publication No. 2013/0274722, filed May 10, 2013, and titled APPARATUS FOR
ENDOSCOPIC PROCEDURES, are hereby incorporated by reference herein.
[0253] Referring to FIGS. 19-20, a surgical instrument 1010 is depicted. The surgical instrument 1010 is similar in
many respects to the surgical instrument 100. For example, the surgical instrument 1010 is configured for selective
connection with the end effector or single use loading unit or reload 300 via the adapter 200. Also, the surgical
instrument 1010 includes a handle housing 102 that includes a lower housing portion 104, an intermediate housing
portion 106, and an upper housing portion 108.
[0254] Like the surgical instrument 100, the surgical instrument 1010 includes a drive mechanism 160 which is
configured to drive shafts and/or gear components in order to perform the various operations of surgical instrument

1010. In at least one instance, the drive mechanism 160 includes a rotation drivetrain 1012 (See FIG. 20) contigured to
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rotate end effector 300 about a longitudinal axis "X" (see FIG. 2) relative to handle housing 102, The drive mechanism
160 further includes a closure drivetrain 1014 (See FIG. 20) configured to move the anvil assembly 306 relative to the
cartridge assembly 308 of the end effector 300 to capture tissue therebetween. In addition, the drive mechanism 160
includes a firing drivetrain 1016 (See FIG. 20) configured to fire a stapling and cutting cartridge within the cartridge
assembly 308 of the end effector 300.

[0255] As described above, referring primarily to FIGS. 7, 8, and 20, the drive mechanism 160 includes a selector
gearbox assembly 162 that can be located immediately proximal relative to adapter 200. Proximal to the selector
gearbox assembly 162 is the function selection module 163 which includes the first motor 164 that functions to
selectively move gear elements within the selector gearbox assembly 162 to selectively position one of the drivetrains
1012, 1014, and 1016 into engagement with the input drive component 165 of the second motor 166.

[0256] Referring to FIG. 20, the motors 164 and 166 are coupled to motor control circuits 1018 and 1018,
respectively, which are configured to control the operation of the motors 164 and 66 including the flow of electrical
energy from a power source 156 to the motors 164 and 166. The power source 156 may be a DC battery (e.g..
rechargeable lead-based, nickel-based, lithium-ion based, battery etc.), an AC/DC transtormer, or any other power
source suitable for providing electrical energy to the surgical instrument 1010.

[0257] The surgical instrument 1010 further includes a microcontroller 1020 ("controller”). In certain instances, the
controller 1020 may include a microprocessor 1036 ("processor”) and one or more computer readable mediums or
memory units 1038 ("memory"). In certain instances, the memory 1038 may storc various program instructions, which
when executed may cause the processor 1036 to perform a plurality of functions and/or calculations described herein.
The power source 156 can be configured to supply power to the controller 1020, for example.

[0258] The processor 1036 can be in communication with the motor control circuit 1018. In addition, the memory
1038 may store program instructions, which when executed by the processor 1036 in response to a user input 1034, may
cause the motor control circuit 1018 to motivate the motor 164 to generate at least one rotational motion to selectively
move gear elements within the selector gearbox assembly 162 to selectively position one of the drivetrains 1012, 1014,
and 1016 into engagement with the input drive component 165 of the second motor 166. Furthermore, the processor
1036 can be in communication with the motor control circuit 1018'. The memory 1038 may also store program
instructions, which when executed by the processor 1036 in response to a user input 1034, may cause the motor control
circuit 1018' to motivate the motor 166 to generate at least one rotational motion to drive the drivetrain engaged with
the input drive component 165 of the second motor 166, for example.

[0259] The controller 1020 and/or other controllers of the present disclosure may be implemented using integrated
and/or discrete hardware elements, software elements, and/or a combination of both. Examples of integrated hardware
elements may include processors, microprocessors, microcontrollers, integrated circuits, ASICs, PLDs, DSPs, FPGAs,
logic gates, registers, semiconductor devices, chips, microchips, chip sets, microcontrollers, SoC, and/or SIP. Examples
of discrete hardware elements may include circuits and/or circuit elements such as logic gates, field eftect transistors,
bipolar transistors, resistors, capacitors, inductors, and/or relays. In certain instances, the controller 1020 may include a
hybrid circuit comprising discrete and integrated circuit elements or components on one or more substrates, for

example.
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[0260] 1In certain instances, the controller 1020 and/or other controllers of the present disclosure may be an LM
4F230HSQR, available from Texas Instruments, for example. In certain instances, the Texas Instruments
LM4F230H5QR is an ARM Cortex-M4F Processor Core comprising on-chip memory of 256 KB single-cycle flash
memory, or other non-volatile memory, up to 40 MHz, a prefetch buffer to improve performance above 40 MHz, a 32
KB single-cycle SRAM, internal ROM loaded with StellarisWare® software, 2KB EEPROM, one or more PWM
modules, one or more QLI analog, one or more 12-bit ADC with 12 analog input channels, among other teatures that
are readily available. Other microcontrollers may be readily substituted for use with the present disclosure.
Accordingly, the present disclosure should not be limited in this context.

[0261] Invarious instances, one or more of the various steps described herein can be performed by a finite state
machine comprising either a combinational logic circuit or a sequential logic circuit, where either the combinational
logic circuit or the sequential logic circuit is coupled to at least one memory circuit. The at least one memory circuit
stores a current state of the finite state machine. The combinational or sequential logic circuit is configured to cause the
finite state machine to the steps. The sequential logic circuit may be synchronous or asynchronous. In other instances,
one or more of the various steps described herein can be performed by a circuit that includes a combination of the
processor 1036 and the finite state machine, for example.

[0262] Referring again to FIG. 20, the surgical instrument 1010 further includes a drivetrain failure detection module
1040. The processor 1036 can be in communication with or otherwise control the module 1040. The module 1040 can
bc embodicd as various means, such as circuitry, hardware, a computer program product comprising a computer
readable medium (for example, the memory 1038) storing computer readable program instructions that are executable
by a processing device (for example, the processor 1036), or some combination thereof. In some aspects, the processor
1036 can include, or otherwise control the module 1040,

[0263] Referring to FIG. 20, the module 1040 may include one or more sensors (not shown) which can be configured
to detect an acute drivetrain failure in one or more of the drivetrains 1012, 1014, and 1016.

[0264] Referring to FIG. 20, the module 1040 can be configured to detect an acute failure in an active drivetrain of the
surgical instrument 1010. The term "active" asused herein in connection with the drivetrains 1012, 1014, and 1016
refers to a selected drivetrain that is engaged with the put drive component 165 and is driven by the second motor 166.
The term "acute failure" as used herein refers (o a failure that can cause one or more of the drivetrains 1012, 1014, and
1016, for example, to operate at less than optimal performance levels. One example of an acute drivetrain failure may
involve atooth damage to one or more of the gears of an active drivetrain and/or or excessive slop in the active
drivetrain.

[0265] Inthe event of an acute drivetrain failure, the active drivetrain may still be operated to complete a surgical step
or to reset the surgical instrument 1010; however, certain precautionary and/or safety steps can be taken, as described
below in greater detail, to avoid or minimize additional damage to the active drivetrain and/or other components of the
surgical instrument 1010. Alternatively, in the event ot a catastrophic failure, the active drivetrain is rendered
inoperable, and certain bailout steps are taken to ensure, among other things, a safe detachment of the surgical
instrument 1010 from the tissue being treated.

[0266] Referring again to FIG. 21, a logic diagram 1021 represents possible operations that can be implemented by the

surgical instrument 1010 in response to active drivetrain failures. The memory 1038 may include program instructions,
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which when executed by the processor 1036, may cause the processor 1036 to employ the module 1040 to continuously
detect 1023 active dnvetrain failures. The memory 1038 may include program instructions, which when executed by the
processor 1036, may cause the processor 1036 to respond to a detected acute drivetrain failure by activating a safe mode
1022 of operation, for example. In addition, the memory 1038 may include program instructions, which when executed
by the processor 1036, may cause the processor 1036 to respond to a detected catastrophic drivetrain failure by
activating a recovery or bailout mode 1022. If no drivetrain fatlures are detected, the processor 1036 may permit the
surgical instrument 1010 to continue 1027 with normal operations until an active drivetrain failure is detected.

[0267] Referring to FIG. 22, the safe mode 1022 may include one or more steps such as, for example, a motor
modulation step 1026 which can be employed by the processor 1036 to limit the speed of an active drivetrain. For
cxample, if the firing drivetrain 1016 is being actively driven by the motor 166 during a firing scquence, a detection of
an acute drivetrain failure by the module 1040 may cause the processor 1036 to communicate to the motor drive circuit
1018’ instructions to cause the mechanical output of the motor 166 to be reduced. A reduction in the mechanical output
of the motor 166 reduces the speed of the active drivetrain 1016 which ensures safe completion of the firing sequence
and/or resetting of the active drivetrain 1016 to an original or starting positon.

[0268] Likewise, if the closure drivetrain 10 14 is being actively driven by the motor 166 during a closure motion to
capture tissue by the end effector 300, a detection of an acute drivetrain failure by the module 1040 may cause the
processor 1036 to communicate to the motor drive circuit 1018' instructions to cause the mechanical output of motor
166 to be reduced. A reduction in the mechanical output of the motor 166 reduces the speed of the active drivetrain
1014 which ensures safe completion of the closure motion and/or resetting of the active drivetrain 1014 to an original or
starting positon. Also, if the rotation drivetrain 1012 is being actively driven by the motor 166, a detection of an acute
drivetrain failure by the module 1040 may cause the processor 1036 to communicate to the motor drive circuit 1018’
instructions to cause the mechanical output ot motor 166 to be reduced. A reduction in the mechanical output of the
motor 166 reduces the speed of the active drivetrain 1012 which ensures safe completion of the rotation and/or resetting
of the active drivetrain 1012 to an original or starting positon.

[0269] Referring to FIG. 23, the motor modulation step 1026 can be implemented by program instructions stored in
the memory 1038 which, when executed by the processor 1036, may cause the processor 1036 to communicate with the
motor drive circuit 1018', for example, to modulate a motor input voltage (Vi) of the motor 166, for example, to
reduce a speed of an active drivetrain operably coupled to the motor 166. In at least one instance, as illustrated in FIG.
23, the motor modulation 1026 may comprise delivering the motor input voltage (Vm) in pulses that are spaced apart
from one another by time periods (ti) with no or zero motor input voltage (Vm). Alternatively, as illustrated in FIG.
23A, the motor modulation 1026 may comprise a reduction in the motor input voltage (Vm) from a first voltage (VI) to
a second voltage (V2). Delivering the motor input voltage (Vm) sparingly reduces the mechanical output of the motor
166 which, in turn, reduces or limits the speed of the active drivetrain. Reducing the speed of the active drivetrain, as
described above, can slow the rotation of the drivetrain around the damaged section and/or limit the force of
engagement with a tooth that follows a damaged or missing tooth.

[0270] The motor input voltage (Vm) pulses may each comprise a time period (t,). In at least one instance, a ratio of a
time period (1) to a time period (ti) can be any value selected from a range of about 1/100 to about I, for example. In at

least one instance, a ratio of a time period () to a time period (ti) can be any value selected from a range of about 1/20
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to about 1/80, for example. In at least one instance, a ratio of a time period (t,) to a time period (%) can be any value
selected from a range of about 1/30 to about 1/60, for example. Other values of the ratio of a time period (t;) to a time
period (i) are contemplated by the present disclosure.

[0271] Referring to FIG. 22A, in certain instances, a different or dedicated motor modulation 1026 can be
implemented for each of the drivetrains 1012, 1014, and/or 1016. A logic diagram 1041 represents possible operations
that can be implemented by the surgical instrument 1010 in such instances. As described above, the memory 1038 may
include program instructions, which when executed by the processor 1036, may cause the processor 1036 to employ the
module 1040 to continuously detect 1023 active drivetrain failures. The memory 1038 may also include program
instructions, which when executed by the processor 1036, may cause the processor 1036 to respond to a detected 1027
acutc drivetrain failurc by implementing onc of a firing drivetrain modulation algorithm 1043, a closure drivetrain
modulation algorithm 1045, and a rotation drivetrain modulation algorithm 1049 depending on the type or nature of the
active drivetrain when the acute failure is detected. The firing drivetrain modulation algorithm 1043, the closure
drivetrain modulation algorithm 1045, and/or the rotation drivetrain modulation algorithm 1049 can be stored in the
memory 1038, for example.

[0272] Referring again to FIG. 22, the safe mode 1022 may also include a sensor bypass step 1028. The surgical
instrument 1010 may include a variety of sensors such as, for example, closed loop sensors that are configured to
provide various data to the processor 1036 regarding the operation of the surgical instrument 1010. In the event of an
acute drivetrain failure, the data provided by such sensors may not be accurate. In response, the memory 1038 may
include program instructions which, when executed by the processor 1036, may cause the processor 1036 to respond to
a detected acute drivetrain failure by bypassing input from such sensors and/or deactivating or pausing functions that are
triggered in response to the input from such sensors.

[0273] The memory 1038 may include a sensor bypass database of a subset of sensors that are to be deactivated or
ignored in the event of an acute drivetrain failure. In at least one instance, the processor 1036 may utilize the sensor
bypass database to implement the sensor bypass step in the event of an acute drivetrain failure.

[0274] The safe mode 1022 may also include a step 1029 of alerting a user of the surgical instrument 1010 that an
acute drivetrain failure has been detected, and that the surgical instrument 1010 will continue to run in the safe mode
1022 which may limit or reduce the functions available to the user, for example. The processor 1036 may employ a
feedback system 1035 to issue such alerts to the user of the surgical instrument 1010. The feedback system 1035 may
include one or more feedback elements 1034 and/or one or more user input elements 1037, for example. In certain
instances, the feedback system 1035 may comprise one or more visual feedback elements including display screens,
backlights, and/or LEDs, for example. In certain instances, the feedback system 1035 may comprise one or more audio
feedback systems such as speakers and/or buzzers, for example. In certain instances, the feedback system 1035 may
comprise one or more haptic feedback systems, for example. In certain instances, the feedback system 1035 may
comprise combinations of visual, audio, and/or haptic teedback systems, for example.

[0275] Referring to FIG. 24, a logic diagram 1021', which is similar in many respects to the logic diagram 1021,
represents possible operations that can be implemented by the surgical instrument 1010 in response to active drivetrain
failures. In at least one instance, as illustrated in FIG. 24, operating the surgical instrument 1010 in the safe mode 1022

can be conditioned on obtaining an approval from a user of the surgical instrument 10 10, as illustrated in FIG. 24. The
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motor 166, for example, can be suspended 1033 after an acute drivetrain failure is detected. The memory 1038 may
include program instructions, which when executed by the processor 1036, may cause the processor 1036 to suspend
operation of an active drivetrain, in response to an acute drivetrain failure, by suspending operation of the motor 166,
for example. The motor 166 can be stopped and/or disabled by disconnecting the power source 156 from the motor 166,
for example. In various instances, a motor override circuit can be employed by the processor 1036 to stop power
delivery to the motor 166, for example.

[0276] After disabling the motor 166, the processor 1036 can solicit an approval from the user to proceed in the safe
mode 1022 via one or more of the feedback elements 1037. The operator's decision can be communicated to the
processor 1036 via the user input 1034, If the operator chooses to proceed in the safe mode 1022, the processor 1036
can rcactivate the damaged drivetrain, by rcactivating powcr transmission to thc motor 166, and procced in the safe
mode 1022. Alternatively, if the operator chooses not to proceed in the safe mode 1022, the processor 1036 may
activate the bailout mode 1024.

[0277} Referring again to FIG. 22, the safe mode 1022 may also include a service request step 1042 for initiating a
service request in the event of an acute tailure of an active drivetrain. The memory 1038 may include program
instructions, which when executed by the processor 1036, may cause the processor 1036 to respond to a detected acute
drivetrain failure by initiating a service request. The request can be communicated, through any suitable mode of
communication, to a servicing unit which can be in the form of an external server, for example.

[0278] In at least one instance, a wireless mode of communication can be employed to initiate the service request. The
wireless mode of communication can include one or more of Dedicated Short Range Communication (DSRC),
Bluetooth, WiFi, ZigBee, Radio Frequency Identification (RFID) and Near Field Communication (NFC).

[0279] The service request communication may also include any saved data in connection with the detected drivetrain
failure such as, for example, the time and date of the failure, the type of the active drivetrain, and/or the surgical step
during which the failure occurred. Furthermore, the feedback system 1035 may include one or more visual feedback
elements such as, for example, the screen 1046 which can be employed to provide an interactive walkthrough of
serviceability options and/or rebuild steps, for example.

[0280] Referring again to FIG. 22, the safe mode 1022 may also include a limited functionality step 1044. The
memory 1038 may include program instructions, which when executed by the processor 1036, may cause the processor
1036 10 respond to a detected acute drivetrain failure by limiting the functions of the surgical instrument 1010 that are
available to the user. In at least one instance, processor 1036 can limit the available functions to ones that reset or return
the surgical instrument 1010 to an original or starting position. For example, in the event an acute failure is detected in
the firing drivetrain 1016, the processor 1036 can be configured to suspend further advancement of the firing drivetrain
1016, and only allow retraction of the firing drivetrain 1016 to an original or starting position. Likewise, in the event an
acute failure is detected in the closure drivetrain 1014 during a closure motion of the end effector 300, the processor
1036 can be configured to suspend further advancement of the closure drivetrain 1014, and only allow retraction of the
closure drivetrain 1014 to an original or starting position thereby releasing any captured tissue. Otherwise, functions
that are not affected by the detected failure may still remain available.

[0281] 1Inthe event a catastrophic drivetrain failure rather than an acute drivetrain failure is detected, a bailout mode

1024 can be activated. The memory 1038 may include program instructions, which when executed by the processor
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1036, may cause the processor 1036 to respond to an acute drivetrain failure by activating the bailout mode 1024, In at
least one instance, as illustrated in FIG. 25, the bailout mode 1024 may include a mechanical bailout step 1046. In the
event of a catastrophic failure of an active drivetrain such as, for example, the firing drivetrain 1016, the processor 1036
may suspend the firing drivetrain 1016 by stopping the motor 166. In addition, the processor 1036 may employ one or
more of the feedback elements 1037 to alert 1029 the user as to the detected failure and provide instructions to the user
of the surgical instrument 1010 to mechanically complete the firing sequence and/or reset the firing drivetrain 1016.
[0282] 1Inthe event of a catastrophic failure of an active closure drivetrain 1014, the processor 1036 may suspend the
closure drivetrain 1014 by stopping the motor 166. In addition, the processor 1036 may employ one or more of the
feedback elements 1037 to provide instructions to the user of the surgical instrument 1010 to mechanically complete the
closurc motion and/or reset the closure drivetrain 1014,

[0283] Referring to FIG. 19, the surgical instrument 1010 can include a bailout door 1013 which can be opened using
a bailout handle 1047. The bailout door 1013 can be opened by a user of the surgical instrument 1010 to access a
bailout assembly which can be employed to mechanically complete a firing sequence, for example, and/or reset a firing
drivetrain 1016 of the surgical instrument 1010. U.S. Patent Application Serial No. 14/226, 142, titled SURGICAL
INSTRUMENT COMPRISING A SENSOR SYSTEM, and filed March 26, 2014, now U.S. Patent Application
Publication No. 2015/0272575 and U.S. Patent Application Publication No. 2010/0089970 disclose bailout
arrangements and other components, arrangements and systems that may also be employed with the various instruments
disclosed herein. U.S. Patent Application Scrial No. 14/226,142, titled SURGICAL INSTRUMENT COMPRISING A
SENSOR SYSTEM, and filed March 26, 2014, now U.S. Patent Application Publication No. 2015/0272575, is hereby
incorporated by reference in its entirety. Also, U.S. Patent Application Serial No. 12/249,1 17, titled POWERED
SURGICAL CUTTING AND STAPLING APPARATUS WITH MANUALLY RETRACTABLE FIRING SYSTEM,
now U.S. Patent Application Publication No. 2010/0089970, 1s hereby incorporated by reference in its entirety.

[0284] Referring again to FIG. 25, the bailout mode 1024 may further include of one or more of the steps described
above in connection with the safe mode 1022, For example, the bailout mode 1024 may include a sensor bypass step
1028. The memory 1038 may include program instructions which, when executed by the processor 1036, may cause the
processor 1036 to respond to a catastrophic drivetrain failure by bypassing input from various sensors and/or
deactivating or pausing functions that are triggered in response to input from such sensors.

[0285] The memory 1038 may include a sensor bypass database of a subset of sensors that are to be deactivated or
ignored in the event of a catastrophic drivetrain failure. In at least one instance, the processor 1036 may utilize the
sensor bypass database to implement the sensor bypass step in the event of a catastrophic drivetrain failure. The bailout
mode 1024 may also include a service request step 1042 for initiating a service request in the event of a catastrophic
failure of an active drivetrain.

[0286] Referring to FIG. 26A, a surgical instrument 2010 is depicted. The surgical instrument 2010 is similar in many
respects to the surgical instrument 100. For example, the surgical instrument 2010 is configured for selective connection
with the end effector or single use loading unit or reload 300 via the adapter 200. Also, the surgical instrument 2010
includes a handle housing 102 that includes a lower housing portion 104, an intermediate housing portion 106, and an
upper housing portion 108, In addition, the surgical instrument 2010 includes a power pack 2012 held in the lower

housing portion 104. Like the battery 156, the power pack 2012 is separably couplable to the surgical instrument 2010.
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One or more connectors 2019 can be configured to electrically couple the power pack 2012 to the surgical instrument
2010, as illustrated in FIG. 28, when the power pack 2012 is attached to the surgical instrument 2010. The connectors
2019 facilitate communication and power exchange between the power pack 2012 and the surgical instrument 2010.
[0287] As illustrated in FIG. 26B, the lower housing portion 104 comprises resilient members 2017 and 2018 that are
configured to provide a snap-fit engagement with the intermediate housing portion 106. Other mechanisms for attaching
the lower housing portion 104 to the intermediate housing portion 106 are contemplated by the present disclosure. In the
aspect illustrated in FIG. 26A, the power pack 2012 can be separated from the surgical instrument 20 10 by retracting or
pulling the lower housing portion 104 in a direction away from the intermediate housing portion 106.

[0288] Referring to FIGS. 26B and 28, the power pack 2012 includes a plurality of battery cells (B 1...Bn) 2014 and
an electronic control circuit 2016. The battery cells 2014 are arranged in series and are clectrically coupled to the
electronic control circuit 2016. Other arrangements of the battery cells 2014 are contemplated by the present disclosure.
In the aspect illustrated in FIG. 26B, the power pack 2012 includes four battery cells (B1-B4). In other aspects, as
illustrated in FIG. 28, the power pack 2012 may include more or less than four battery cells. In various instances, the
battery cells 2014 are replaceable and/or rechargeable.

[0289] Referring to FIG. 27, a method 2009 of monitoring the health of the power pack 2012 during a firing sequence
of the surgical instrument 2010 is depicted. The method 2009 includes steps for responding to a detected drop in the
health of the power pack 2012 below a predetermined threshold. The method 2009 comprises a step 201 1 of detecting
activation of the firing sequence. The method 2009 further comprises a step 2013 of monitoring the health of the power
pack after detection of the activation of the firing sequence. The step of monitoring the health of the power pack 2012
may include monitoring one or more parameters associated with the power pack 2012 such as, for example,
temperature, output current, and/or output voltage. In the event it is detected that the health of the power pack 2012 is
partially compromised, the method 2009 turther comprises at least one post detection safety and/or operational measure.
For example, the method 2009 further comprises alerting a user of the surgical instrument 2010 and/or recording a
damaged status of the compromised power pack 2012.

[0290] In at least one instance, the method 2009 further comprises determining whether the firing sequence can be
completed. In the event it is determined that the firing sequence cannot be completed, the method 2009 further
comprises alerting the user of the surgical instrument 2010 and/or resetting the firing sequence. The step of resetting the
firing sequence may include, among other things, retracting the drive assembly 360 to an original or starting position. In
the event it is determined that the firing sequence can be completed, the method 2009 further comprises alerting the user
of the surgical mstrument 2010 to continue the firing sequence. In addition the method 2009 may further comprise
increasing and/or prioritizing a power output of the power pack 2012 to facilitate completion of the firing sequence.
Upon completion of the firing sequence, the method 9 may further comprise a step of deactivating the surgical
instrument 2010.

[0291] The safety and/or operational measures of the method 2009 can be employed in addressing a situation where
the firing sequence has been started but is only partially completed due to a failure of the power pack 2012. This
situation generally vields a tissue region that is only partially stapled and/or resected. The method 2009 permits
completion of the stapling and/or resection of the tissue region in the event the failure of the power pack 2012 isa

partial failure.
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[0292] Referring to FIG. 28, the power pack 2012 may employ the electronic control circuit 2016 to monitor the
health of the power pack 2012 during a firing sequence of the surgical instrument 2010 and respond to a detected drop
in the health of the power pack 2012 below a predetermined threshold. The electronic control circuit 2016 may include
one or more sensors (S ...Sn) 2015 for monitoring the health of the power pack 2012. In the aspect illustrated in FIG.
34, the electronic control circuit 2016 includes a voltage sensor 2022, a temperature sensor 2024, and a current sensor
2026 which cooperate to monitor the health status of the power pack 2012, as described in greater detail below. Other
sensors can also be employed by the electronic control circuit 2016 to monitor the health of the power pack 2012.
[0293] Further to the above, the electronic control circuit 2016 includes a microcontroller 2028 ("controller") that is
operably coupled to sensors 2015, as illustrated in FIG. 28. In certain instances, the controller 2028 may include a
microprocessor 2030 ("processor”) and onc or more computer readable mediums or memory units 2032 ("memory"). In
certain instances, the memory 2032 may store various program instructions, which when executed may cause the
processor 2030 to perform a plurality of functions and/or calculations described herein such as, for example, one or
more of the steps of the method 2009 depicted in FIG. 27. In certain instances, the memory 2032 may be coupled to the
processor 2030, for example. The battery cells 2014 can be configured to supply power to the confroller 2028, the
sensors 2015, and/or other components of the electronic control circuit 2016, for example. Furthermore, the controller
2028 can be in communication with a main controller 2029 in the surgical instrument 2010, as illustrated in FIG. 28,
which can also be powered by the battery cells 2014 through the connectors 2019,

[0294] The controller 2028 and/or other controllers of the present disclosure may be implemented using integrated
and/or discrete hardware elements, software elements, and/or a combination of both. Examples of integrated hardware
elements may include processors, microprocessors, microcontrollers, integrated circuits, ASICs, PLDs, DSPs, FPGAs,
logic gates, registers, semiconductor devices, chips, microchips, chip sets, microcontrollers, SoC, and/or SIP. Examples
of discrete hardware elements may include circuits and/or circuit elements such as logic gates, field effect transistors,
bipolar transistors, resistors, capacitors, inductors, and/or relays. In certain instances, the controller 2028 may include a
hybrid circuit comprising discrete and integrated circuit elements or components on one or more substrates, for
example.

[0295] In certain instances, the controller 2028 and/or other controllers of the present disclosure may be an LM
4F230H5QR, available from Texas Instruments, for example. In certain instances, the Texas Instruments
LM4F230H5QR is an ARM Cortex-M4F Processor Core comprising on-chip memory of 256 KB single-cycle flash
memory, or other non-volatile memory, up to 40 MHz, a prefetch buffer to improve performance above 40 MHz, a 32
KB single-cycle SRAM, internal ROM loaded with StellarisWare® software, 2KB EEPROM, one or more PWM
modules, one or more QEI analog, one or more 12-bit ADC with 12 analog input channels, among other features that
are readily available. Other microcontrollers may be readily substituted for use with the present disclosure.
Accordingly, the present disclosure should not be limited in this context.

[0296] Invarious instances, one or more of the various steps described herein can be performed by a finite state
machine comprising either a combinational logic circuit or a sequential logic circuit, where either the combinational
logic circuit or the sequential logic circuit is coupled to at least one memory circuit. The at least one memory circuit
stores a current state of the finite state machine. The combinational or sequential logic circuit is configured to cause the

finite state machine to the steps. The sequential logic circuit may be synchronous or asynchronous. In other instances,
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one or more of the various steps described herein can be performed by a circuit that includes a combination of the
processor 2030 and the finite state machine, for example.

[0297] Referring to FIG. 28, the electronic control circuit 2016 may further include a boost converter 2036. As
illustrated in FIG. 28, the battery cells 2014 are coupled to the voltage converter or a boost converter 2036. The
processor 2030 can be configured to employ the boost converter 2036 to provide a boosted voltage or step-up the
voltage to maintain a minimum voltage sufficient to complete a firing sequence in the event it is determined that one or
more of the battery cells 2014 is damaged or compromised during operation of the surgical instrument 2010.

[0298] In at least one instance, as illustrated in FIG. 28, the processor 2030 can be configured to respond to a
determination that one or more of the battery cells 2014 are compromised by employing a feedback system 2034 to
issue an alert to a user of the surgical instrument 100. In certain instances, the feedback system 2034 may comprise one
or more visual feedback systems such as display screens, backlights, and/or LEDs, for example. In certain instances, the
feedback system 2034 may comprise one or more audio feedback systems such ag speakers and/or buzzers, for example.
In certain instances, the feedback system 2034 may comprise one or more haptic feedback systems, for example. In
certain instances, the feedback system 2034 may comprise combinations of visual, audio, and/or haptic feedback
systems, for example.

[0299] In at least one instance, the processor 2030 is configured to respond to a determination that one or more of the
battery cells 2014 are compromised by storing or recording a damaged status of the power pack 2012 in the memory
2032. A damagcd status of the power pack 2012 can also be stored in a memory 2054 of a main controller 2029 within
the surgical instrument 2040. The processor 2030 of the controller 2028 of the power pack 2012 can be in
communication with the processor 2052 of the main controller 2029 to report to the main controller 2029 the damaged
status of the power pack 2012. In response to a determination that one or more of the battery cells 2014 are
compromised, the processor 2052 of the main controller 2029 can be configured to reset the firing sequence by causing
the drive assembly 360 to return to an original or starting position, for example. Alternatively, in certain instances, the
processor 2052 can be configured to reroute power from non-essential systems of the surgical instrument 2040 to ensure
completion of the firing sequence in the event of a determination that one or more of the battery cells 2014 are
compromised during the firing sequence. Examples of non-essential systems may include backlit liquid crystal displays
(LCDs) and/or Light-emitting diode (LED) indicators. After completion of the firing sequence, the processor 2052 of
the main controller 2029 can be configured to cause the surgical instrument 2040 to be deactivated until the damaged
power pack 2012 is replaced with an undamaged power pack, for example.

[0300] Rcferring to FIG. 29, the step 2013 of monitoring the health of the power pack 2012 may include monitoring
an output voltage of the battery cells 2014. In such instances, the sensors 2015 may include a voltage sensor which can
be arranged in parallel with the battery cells 2014. The voltage sensor can be configured to sample the output voltage of
the battery cells 2014 during the firing sequence of the surgical instrument 2010. Additional voltage readings can be
obtained prior to activation of the firing scquence and/or after complction of the firing sequence. The processor 2030
can be configured to receive the voltage readings of the voltage sensor, and compare the readings to a predetermined
voltage threshold (vt) that can be stored in the memory 2032. In the event of a voltage reading, or an average of a
plurality of voltage readings, that reaches and/or falls below the predetermined voltage threshold (vt), the processor

2030 may conclude that one or more of the battery cells 2014 are compromised or damaged. In response, the processor
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2030 can be configured activate one or more of the safety and/or operational measures described above.

[0301] Referring to FIG. 30, the step 2013 of monitoring the health of the power pack 2012 may include monitoring
the current draw from the battery cells 2014. In such instances, the sensors 2015 may include a current sensor which can
be arranged in series with the battery cells 2014. The current sensor can be configured to sample the current draw from
the battery cells 2014 during the firing sequence of the surgical instrument 2010. Additional current readings can be
obtained prior to activation of the tiring sequence and/or after completion of the tiring sequence. The processor 2030
can be configured to receive the current readings of the current sensor and compare the readings to a predetermined
current threshold (It) that can be stored in the memory 2032. In the event of a current reading, or an average of a
plurality of current readings, that reaches and/or falls below the predetermined current threshold (It), the processor 2030
may conclude that one or more of the battery cells 2014 are compromised or damaged. In response, the processor 2030
can be configured to activate one or more of the safety and/or operational measures described above.

[0302] Referring to FIG. 31, the step 2013 of monitoring the health of the power pack 2012 may include monitoring a
temperature of the battery cells 2014. In such instances, the sensors 2015 may include one or more temperature sensors
which can be positioned inside the power pack 2012 in close proximity to the battery cells 20 14. The temperature
sensors can be configured to sample the temperature of the battery cells 2014 during the firing sequence of the surgical
instrument 100. Additional temperature readings can be obtained prior to activation of the firing sequence and/or after
completion of the firing sequence. The processor 2030 can be configured to receive the temperature readings of the
temperature sensor and compare the readings to a predetermined temperature threshold (Tt) that can be stored in the
memory 2032. In the event of a temperature reading, or an average of a plurality of temperature readings, that reaches
and/or exceeds the predetermined temperature threshold (Tt), the processor 2030 may conclude that one or more of the
battery cells 2014 are compromised or damaged. In response, the processor 2030 can be configured to activate one or
more of the safety and/or operational measures described above.

[0303] Referring to FIG. 32, a surgical instrument 2040 is similar in many respects to the surgical instruments 2010
and 100. The surgical instrument 2040 includes a power pack 2042, which is similar in many respects to the power pack
2012. In addition, the power pack 2042 includes an insulation chamber 2044 that houses the battery cells 2014. The
insulation chamber 2044 includcs an insulation wall 2046 that is configurcd to rcsist heat transter between the inside
and the outside of the insulation chamber 2044. The insulation chamber 2044 also houses one or more temperature
sensors 2024 that are configured to sample an internal temperature inside the insulation chamber 2044 during the firing
sequence of the surgical instrument 2040. Additional temperature sensors 2024' are positioned outside the insulation
chamber 2044 to sample an external temperature outside the insulation chamber 2044 during the firing sequence of the
surgical instrument 2040.

[0304] The processor 2030 is configured to receive the external and internal temperature readings of the temperature
sensors 2024" and 2024, respectively. In addition, the processor 30 is configured to apply an algorithm, which can be
stored in the memory 2032, to quantitatively compare the received external and internal temperature readings. In the
event an internal temperature reading, or an average of a plurality of internal temperature readings, exceeds a
simultancously taken external temperature reading, or an average of a plurality of external temperature readings, by a
predetermined temperature threshold (Tt), which can be stored in the memory 2032, the processor 2030 may conclude

that one or more of the battery cells 2014 are compromised or damaged. In response, the processor 2030 can be
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configured to activate one or more of the safety and/or operational measures described above.

[0305] In certain instances, the internal temperature sensors 2024 and the external temperature sensors 2024' of the
surgical instrument 2040 can be arranged in a Wheatstone bridge circuit 2048, as illustrated in FIG. 33. A voltage
sensor 2022 can be employed to measure the voltage across the Wheatstone bridge circuit 2048. The processor 2030 can
be configured to receive the voltage readings of the voltage sensor 2022. In the event of a voltage reading, or an average
of a plurality of voltage readings, that reaches and/or exceeds a predetermined voltage threshold (vt), the processor 2030
may conclude that one or more of the battery cells 2014 are compromised or damaged. In response, the processor 2030
can be configured activate one or more of the safety and/or operational measures described above.

[0306] In the aspect illustrated in FIG. 34, the electronic control circuit 2016 includes a voltage sensor 2022, a
temperature scnsor 2024, and a current scnsor 2026 which coopcerate to monitor the health status of the power pack
2012. The voltage sensor 2022 can be configured to monitor an output voltage of the battery cells 2014 while the
current sensor 2026 and the temperature sensor 2024 simultaneously measure a current draw from the battery cells 2014
and a temperature of the battery cells 2014, respectively. In at least one instance, the processor 30 is configured to
receive readings from the voltage sensor 2022, the temperature sensor 2024, and the current sensor 2026 during the
firing sequence of the surgical instrument 2010. Additional readings can also be obtained prior to activation of the firing
sequence and/or after completion of the firing sequence.

[0307] FIG. 35 isa logic diagram for assessing the health status of a power pack based on the sensor readings,
according to at least one aspect of the present disclosure. Referring to FIG. 35, further to the above, the processor 2030
is configured to apply an algorithm 2050, which can be stored in the memory 2032, to assess the health status of the
power pack 2012 based on the readings obtained from the voltage sensor 2022, the temperature sensor 2024, and the
current sensor 2026. First, the processor 2030 is configured to determine whether the voltage reading received from the
voltage sensor 2022 reaches or falls below a predetermined voltage threshold (Vt) stored in the memory 2032. Second,
if the processor 2030 determines that the voltage reading reaches or falls below the predetermined voltage threshold
(Vt), the processor 2030 is configured to further determine whether the current reading received from the current sensor
2026 reaches or falls below the predetermined current threshold (It) stored in the memory 2032. Third, if the processor
2030 determines that the current reading reaches or falls below the predetermined current threshold (It), the processor
2030 is further configured to determine whether the temperature reading received from the temperature sensor 2024
reaches or exceeds the predetermined temperature threshold (Tt) stored in the memory 2032. If any of the three
conditions is not met, the processor 2030 may continue to monitor the health of the power pack 2012. However, if all of
the three conditions are met, the processor 2030 may conclude that one or more of the battery cells 2014 are
compromised or damaged. In response, the processor 2030 can be configured to activate one or more of the safety
and/or operational measures described above. In at least one instance, if two of the three conditions are met the
processor 2030 may conclude that one or more of the battery cells 2014 are compromised or damaged.

[0308] Referring to FIGS. 36-36B, a surgical instrument 3010 is depicted. The surgical instrument 3010 is similar in
many respects to the surgical instrument 100. For example, the surgical instrument 3010 is configured for selective
connection with the end effector or single use loading unit or reload 300 via the adapter 200. Also, the surgical
instrument 3010 includes the handle housing 102 including the lower housing portion 104, the intermediate housing

portion 106, and the upper housing portion 108. In addition, the surgical instrument 3010 further includes a replaccable
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motor cartridge 3012, as illustrated in FIG. 37. The motor cartridge 3012 is separably couplable to the surgical
instrument 3010. A motor access door 3013 (FIG. 36) can be opened to obtain access to the motor cartridge 3012. Once
the motor access door 3013 is opened, the motor cartridge 3012 can be removed and replaced with another motor
cartridge.

[0309] As described in greater delay below, the surgical instrument 3010 is configured to detect a damaged motor
cartridge 3012 and, in certain instances, instruct an operator of the surgical instrument 3010 to replace the damaged
motor cartridge 3012 with an undamaged motor cartridge 3012. The ability to replace a motor cartridge 3012 is quite
useful at least because it allows for an improved repair capability since a damaged motor cartridge 3012 can be readily
replaced with an undamaged motor cartridge 3012. In absence of the ability to replace a damaged motor cartridge 3012,
the surgical instrument 3010 may be rendered inoperable even though the majority of the components of the surgical
instrument 3010 are in good operating condition. The ability to replace a motor cartridge 3012 is also useful in allowing
modularity in new product designs, and simplifying installation of hardware upgrades as part of life cycle
improvements. For example, a first generation motor cartridge can be readily replaced with an upgraded second
generation motor cartridge. Motor cartridges can also be swapped between surgical instruments that employ the same
type of motor cartridge, for example.

[0310] The motor cartridge 3012 comprises a housing 3014 which includes high current components of the surgical
instrument 3010 such as, for example, at least one motor 3016 and at least one motor circuit board 3018. Since high
current components of the surgical instrument 3010 are more susceptible to damage than low current components such
as a main control circuit board 3019 and various feedback systems, it is desirable to be able to readily replace the high
current components by replacing the motor cartridge 3012.

[0311] As illustrated in FIG. 38, the motor cartridge 3012 is releasably coupled to the surgical instrument 3010. An
interface 3021 between the motor cartridge 3012 and the surgical instrument 3010 comprises a mechanical component
represented by mechanical connectors 3022, 3023, 3024, and 3025, a power/communication transmission component
represented by electrical connectors 3026, 3028, 3030, and 3032. In at least one instance, the main control circuit board
3019 comprises a receiver 3053 which can be in the form of a socket, as illustrated in FIG. 36B. The receiver 3053 can
be configured to receive the connectors 3028 and 3032, for example, to electrically couple the main control circuit
board 3019 to the circuit boards 3018 and 3018". In certain instances, the interface 3021 may comprise one or more
switches which can be activated after coupling engagement of the motor cartridge 3012 and the surgical instrument
3010. Various suitable connectors are described in U.S. Patent Application Publication No. 2014/0305990, filed April
16, 2013, and titled DRIVE SYSTEM DECOUPLING ARRANGEMENT FOR A SURGICAL INSTRUMENT, which
is hereby incorporated by reference herein in its entirety.

[0312] Inthe aspect illustrated in FIG. 38, the motor cartridge 3012 includes two motors 3016 and 3016" which are
controlled by separate motor control circuit boards 3018 and 3018". Alternatively, the motors 3016 and 3016' can be
controlled by one motor control circuit board. In certain instances, two or more separate motor cartridges can be
employed with the surgical instrument 3010, wherein each motor cartridge includes at least one motor and at least one
motor control circuit board for controlling the at least one motor, for example. For the sake of brevity, the following
discussion will focus on the motor 3016 and the control circuit board 3018; however, the following discussion is also

applicable to the motor 3016 and the control circuit board 3018'.
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[0313] The motor 3016 may be any electrical motor configured to actuate one or more drives (e.g., rotatable drive
connector 3024 of FIG. 36B). The motor 3016 is powered by a power source 3034 in the surgical instrument 3010.
Electrical energy is transmitted to the motor 3016 through the interface 3021. The power source 3034 may be a DC
battery (e.g., rechargeable lead-based, nickel-based, lithium-ion based, battery etc.), an AC/DC transformer, or any
other power source suitable for providing electrical energy to the motor 3016. When the motor cartridge 3012 is coupled
to the surgical instrument 3010, the power source 3034 and the motor 3016 are coupled to the motor control circuit 3018
which controls the operation of the motor 3016 including the flow of electrical energy from the power source 3034 to
the motor 3016.

[0314] Referring to FIG. 38, the main control circuit board 3019 includes a microcontroller 3020 ("controller”). In
certain instances, the controller 3020 may include a microprocessor 3036 ("processor”) and onc or morc computer
readable mediums or memory units 3038 ("memory"). In certain instances, the memory 3038 may store various
program instructions, which when executed may cause the processor 3036 to perform a plurality of functions and/or
calculations described herein. The power source 3034 can be configured to supply power to the controller 3020 and/or
other components of the main control circuit board 3019, for example.

[0315] The controller 3020 and/or other controllers of the present disclosure may be implemented using integrated
and/or discrete hardware elements, software elements, and/or a combination of both. Examples of integrated hardware
clements may include processors, microprocessors, microcontrollers, integrated circuits, ASICs, PLDs, DSPs, FPGAs,
logic gates, registers, semiconductor devices, chips, microchips, chip sets, microcontrollers, SoC, and/or SIP. Examples
of discrete hardware elements may include circuits and/or circuit elements such as logic gates, field effect transistors,
bipolar transistors, resistors, capacitors, inductors, and/or relays. In certain instances, the controller 3020 may include a
hybrid circuit comprising discrete and integrated circuit elements or components on one or more substrates, for
example.

[0316] In certain instances, the controller 3020 and/or other controllers of the present disclosure may be an LM
4F230H5QR, available from Texas Instruments, for example. In certain instances, the Texas Instruments
LM4F230H5QR is an ARM Cortex-M4F Processor Core comprising on-chip memory of 256 KB single-cycle flash
memoty, or other non-volatilec memory, up to 40 MHz, a prefetch buffer to improve performance above 40 MHz, a 32
KB single-cycle SRAM, internal ROM loaded with StellarisWare® software, 2KB EEPROM, one or more PWM
modules, one or more QEI analog, one or more 12-bit ADC with 12 analog input channels, among other features that
are readily available. Other microcontrollers may be readily substituted for use with the present disclosure.
Accordingly, the present disclosure should not be limited in this context.

[0317] Invarious instances, one or more of the various steps described herein can be performed by a finite state
machine comprising either a combinational logic circuit or a sequential logic circuit, where either the combinational
logic circuit or the sequential logic circuit is coupled to at least one memory circuit. The at least one memory circuit
stores a current state of the finite state machine. The combinational or sequential logic circuit is configured to cause the
finite state machine to the steps. The sequential logic circuit may be synchronous or asynchronous. In other instances,
one or more of the various steps described herein can be performed by a circuit that includes a combination of the
processor 3036 and the finite state machine, for example.

[0318] FIG. 39 depicts a logic diagram 3070 representative of possible operations that can be implemented by the
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surgical instrument 3010, for example, to monitor the health of a motor cartridge 3012 and respond to a detected motor
cartridge malfunction. A motor activation signal can be reecived 3072 by the processor 3036 from an actuator 3042 of
the surgical instrument 3010. The actuator 3042 can be a switch that is configured to close or open a circuit upon
actuation of the actuator 3042. The closure or opening of the circuit can signal the processor 3036 that the actuator 3042
has been actuated. In at least one instance, the actuator 3042 can be in the form of a firing trigger which can be actuated
by an operator to activate a firing sequence of the surgical instrument 3010, for example. In another instance, the
actuator 3042 can be in the form of a closure trigger which can be actuated by an operator to close an end effector 300
of the surgical instrument 3010, for example. In another instance, the actuator 3042 can be in the form of a rotation
trigger which can be actuated by an operator to rotate an end effector 300 of the surgical instrument 3010, for example.
[0319] Upon receipt of the activation signal, the processor 3036 may signal 3074 the motor control circuit board 3018
to activate the motor 3016. The health of the motor cartridge 3012 can be continuously monitored 3076 while the
actuator 3042 is actuated. Under normal operating conditions, as illustrated in FIG. 38, the motor 3016 draws current
from the power source 3034 and generates rotational motion(s) that are transmitted through the interface 3021 to the
drive mechanism 160 in response to the actuation of the actuator 3042. If, however, a malfunction in the motor cartridge
3012 is detected 3078, one or more safety and/or operational measures can be activated 3079, as described in greater
detail below. Otherwise, the motor cartridge health is continuously monitored 3076 while the actuator 3042 is actuated
until a malfunction is detected 3078.

[0320] FIG. 40 depicts a logic diagram 3080 representative of possible operations that can be implemented by the
surgical instrument 3010, for example, to monitor the health of a motor cartridge 3012 and respond to a detected motor
cartridge malfunction. A motor activation signal can be received 3082 by the processor 3036 from an actuator 3042 of
the surgical instrument 3010. Upon receipt of the activation signal, the processor 3036 may signal 3084 the motor
control circuit board 3018 to activate the motor 3016. At 3086, the health of the motor cartridge 3012 can be
continuously monitored, while the actuator 3042 is actuated, by monitoring the current draw of the motor cartridge
3012. As illustrated in FIG. 38, the current draw of the motor cartridge 3012 can be monitored by one or more current
sensors 3040. Sensed current readings can be communicated to the processor 3036 by the current sensor 3040. At 3088,
if the current draw of the motor cartridge 3012, while the actuator 3042 is actuated, becomes outside a predetermined
value or range, the processor 3036 can conclude that a malfunction of the motor cartridge 3012 is detected 3088. If a
malfunction in the motor cartridge 3012 is detected 3088, one or more safety and/or operational measures can be
activated 3089, as described in greater detail below. Otherwise, the motor cartridge health is continuously monitored
3086 while the actuator 3042 is actuated until a malfunction is detected 3088.

[0321] The predetermined value or range can be stored in the memory 3038, for example. In the event a
predetermined range is stored in the memory 3038, the processor 3036 may access the memory 3038 to compare a
current reading, or an average of a plurality of current readings, of the current sensor 3040 to the predetermined range.
[f the current reading is greater than or equal to a maximum value of the predetermined range, the processor 3036 may
conclude that a malfunction of the motor cartridge 3012 is detected 3088. Also, if the current reading is less than or
equal a minimum value of the predetermined range, the processor 3036 may conclude that a malfunction of the motor
cartridge 3012 is detected 3088.

[0322] Likewise, in the event a stored value is stored in the memory 3038, the processor 3036 may access the memory
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3038 to compare a current reading, or an average of a plurality of current readings, of the current sensor 3040 to the
predetermined value. If the current reading is greater than or equal to the predetermined value, for example, or less than
or equal to the predetermined value, for example, the processor 3036 may conclude that a malfunction of the motor
cartridge 3012 is detected 3088.

[0323] 1In at least one instance, the processor 3036 may conclude that a malfunction of the motor cartridge 3012 is
detected if the current draw ot the motor cartridge 3012, while the actuator 4302 is activated, is less than or equal to
10% of the predetermined value. In at least one instance, the processor 3036 may conclude that a malfunction of the
motor cartridge 3012 is detected if the current draw of the motor cartridge 3012, while the actuator 3042 is activated, is
less than or equal to 20% of the predetermined value. In at least one instance, the processor 3036 may conclude that a
malfunction of the motor cartridge 3012 is detected if the current draw of the motor cartridge 3012, while the actuator
3042 is actuated, is greater than or equal to 150% of the predetermined value. In at least one instance, the processor
3036 may conclude that a malfunction of the motor cartridge 3012 is detected if the current draw of the motor cartridge
3012, while the actuator 3042 is actuated, is greater than or equal to 200% of the predetermined value.

[0324] As indicated above, the processor 3036 can be configured to respond to a detected malfunction of the motor
cartridge 3012 by activating (79 and 89) one or more safety and/or operational measures. For example, the processor
3036 may employ one or more feedback elements 3044 to issue an alert to an operator of the surgical instrument 3010,
In certain instances, the feedback elements 3044 may comprise one or more visual feedback systems such as display
screens, backlights, and/or LEDs, for example. In certain instances, the feedback clements 3044 may comprise one or
more audio feedback systems such as speakers and/or buzzers, for example. In certain instances, the feedback elements
3044 may comprise one or more haptic feedback systems, for example. In certain instances, the feedback elements 3044
may comprise combinations of visual, audio, and/or haptic feedback systems, for example.

10325] Further to the above, the processor 3036 may employ a feedback screen 3046 (FIG. 36B) of the surgical
instrument 3010 to provide instructions to an operator for how to replace the motor cartridge 3012, for example. In
addition, the processor 3036 may respond to a detected malfunction of the motor cartridge 3012 by storing or recording
a damaged status of the motor cartridge 3012 in the memory 3038.

[0326] In at least one instance, the processor 3036 may disable the surgical instrument 3010 until the damaged motor
cartridge 3012 is replaced with an undamaged motor cartridge. Tor example, the memory 3038 may include program
instructions, which when executed by the processor 3036 in response to a detected malfunction of the motor cartridge
3012, may cause the processor 3036 to ignore input from the actuator 3042 until the damaged motor cartridge 3012 is
replaced. A motor cartridge replacement teedback element 3058 can be employed to alert the processor 3036 when the
motor cartridge 3012 is replaced, as described in greater detail below.

[0327] Referring primarily to FIGS. 36A and 38, the surgical instrument 3010 may include a motor access door 3013.
The motor access door 3013 can be releasably locked to the handle housing 102 to control access to the motor cartridge
3012. As illustrated in FIG. 36A, the motor access door 3013 may include a locking mechanism such as, tor example, a
snap-type locking mechanism 3047 for locking engagement with the handle housing 102. Other locking mechanisms for
locking the motor access door 3013 to the handle housing 102 are contemplated by the present disclosure. In use, a
clinician may obtain access to the motor cartridge 3012 by unlocking the locking mechanism 3047 and opening the

motor access door 3013. In at least one example, the motor access door 3013 can be separably coupled to the handle
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housing 102 and can be detached from the handle housing 102 to provide access to the motor access door 3013, for
example. In another example, the motor access door 3013 can be pivotally coupled to the handle housing 102 via hinges
(not shown) and can be pivoted relative to the handle housing 102 to provide access to the motor access door 3013, for
example. In yet another example, the motor access door 3013 can be a sliding door which can be slidably movable
relative to the handle housing 102 to provide access to the motor access door 3013.

10328] Referring again to FIG. 38, in certain instances, a motor door feedback element 3048 can be configured to alert
the processor 3036 that the locking mechanism 3047 is unlocked. In at least one example, the motor door feedback
element 3048 may comprise a switch circuit (not shown) operably coupled to the processor 3036; the switch circuit can
be configured to be transitioned to an open configuration when the locking mechanism 3047 is unlocked by a clinician
and/or transitioned to a closcd configuration when the locking mechanism 3047 is locked by the clinician, for cxample.
In at least one example, the motor door feedback element 3048 may comprise at least one sensor (not shown) operably
coupled to the processor 3036; the sensor can be configured to be triggered when the locking mechanism 3047 is
transitioned to unlocked and/or locked configurations by the clinician, for example. The motor door feedback element
3048 may include other means for detecting the locking and/or unlocking of the locking mechanism 3047 by the
clinician.

[0329] Referring to FIGS. 38 and 41, the controller 3020 may comprise one or more embedded applications
implemented as firmware, software, hardware, or any combination thereof. In certain instances, the controller 3020 may
comprise various executable modules such as sottware, programs, data, drivers, and/or application program interfaces
(APIs), for example. FIG. 41 depicts an example module 3050 that can be stored in the memory 3038, for example. The
module 3050 can be executed by the processor 3036, for example, to alert, guide, and/or provide feedback to a user of
the surgical instrument 3010 with regard to replacing a motor cartridge 3012,

[0330] As illustrated in FIG. 41, the module 3050 is executed by the processor 3036 to provide the user with
instructions as to how to replace a motor cartridge 3012, for example. In various instances, the module 3050 may
comprise one or more decision-making steps such as, for example, a decision-making step 3052 with regard to the
detection of one or more errors requiring replacement of the motor cartridge 3012. In at least one instance, as described
above in greater detail, the processor 3036 is configured to detect an error requiring replacement of the motor cartridge
3012 when the cutrent draw of the motor cartridge 3012, while the actuator 3042 is actuated, is outside a predetermined
range, for example.

[0331] When the processor 3036 detects an error in the decision-making step 52, the processor 3036 may respond by
stopping and/or disabling the motor 3016, for cxample. In addition, in certain instanccs, the processor 3036 may also
store a damaged status of the motor cartridge 3012 in the memory 3038 after detecting the motor cartridge error, as
illustrated in FIG. 42. As described above, the memory 3038 can be a non-volatile memory which may preserve the
stored status when the surgical instrument 30 10 is reset by the user, for example. In various instances, the motor 3016
can be stopped and/or disabled by disconnecting the power source 3034 from the motor 3016, for cxample. In various
instances, the main control circuit board 3019 may include a motor override circuit which can be employed by the
processor 3036 to stop power delivery to the motor cartridge 3012, for example. The step of stopping the motor 3016
and/or stopping power delivery to the motor cartridge 3012 can be advantageous in preventing, or at least reducing, the

possibility of further damage to the surgical instrument 3010, for example.
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[0332] Further to the above, referring still to FIG. 41, the module 3050 may include a decision-making step 3054 for
detecting whether the motor access door 3013 is removed. As described above, the processor 3036 can be operationally
coupled to the motor door feedback element 3048 which can be configured to alert the processor 3036 as to whether the
motor access door 3013 is removed. In certain instances, the processor 3036 can be programmed to detect that the motor
access door 3013 is removed when the motor door feedback element 3048 reports that the locking mechanism 3047 is
unlocked, for example. In certain instances, the processor 3036 can be programmed to detect that the motor access door
3013 is removed when the motor door feedback element 3048 reports that the motor access door 3013 is opened, for
example. In certain instances, the processor 3036 can be programmed to detect that the motor access door 3013 is
removed when the motor door feedback element 3048 reports that the locking mechanism 3047 is unlocked and that the
motor access door 3013 is opened, for example.

[0333] Referring still to FIG. 41, when the processor 3036 does not detect a motor cartridge error in the decision™
making step 3052 and does not detect that the motor access door 3013 is removed in the decision-making step 3054, the
processor 3036 may not interrupt the normal operation of the surgical instrument 3010 and may proceed with various
clinical algorithms. [lowever, the processor 3036 may continue to detect errors requiring replacement of the motor
cartridge 3012.

[0334] In certain instances, when the processor 3036 does not detect a motor cartridge error in the decision-making
step 3052 but detects that the motor access door 3013 is removed in the decision-making step 3054, the processor 3036
may respond by stopping and/or disabling the motor 3016, as described above. In addition, the processor 3036 may also
provide the user with instructions to reinstall the motor access door 3013. In certain instances, when the processor 3036
detects that the motor access door 3013 is reinstalled, while no motor cartridge error is detected, the processor 3036 can
be configured to reconnect the power to the motor 3016 and allow the user to continue with clinical algorithms, as
illustrated in FIG. 41.

[0335] Further to the above, when the processor 3036 detects a motor cartridge error and further detects removal of
the motor access door 3013, the processor 3036 can signal the user to replace the motor cartridge 3012 by providing the
user with avisual, audio, and/or tactile feedback, for example. In certain instances, the processor 3036 can signal the
user of the surgical instrument 3010 to replace the motor cartridge 3012 by flashing a backlight of the feedback screen
3046. In any event, the processor 3036 may provide the user with instructions to replace the motor cartridge 3012, as
illustrated in FIG. 41.

[0336] Referring again to FIG. 41, in various instances, the instructions provided by the processor 3036 to the user to
remove the motor access door 3013 and/or to replace the motor cartridge 3012 may comprise one or more steps; the
steps may be presented to the user in a chronological order. The steps may comprise actions to be performed by the
user. In such instances, the user may proceed through the steps by performing the actions presented in each of the steps.
In certain instances, the actions required in one or more of the steps can be presented to the user in the form of animated
images displayed on the feedback screen 3046 (FIG. 36B), for example. In certain instances, one or more of the steps
can be presented to the user as messages which may include words, symbols, and/or images.

[0337] Further to the above, referring still to FIG. 41, the module 3050 may include a decision-making step 30356 for
detecting whether the motor cartridge 3012 has been replaced. In at least one instance, the user of the surgical

instrument 3010 is requested to alert the processor 3036 when the motor cartridge 3012 has been replaced using one or

46

MassagerPriorArt0002915

Petitioner Therabody Ex-1013, 0558



WO 2017/184505 PCT/US2017/027929

more of the user feedback elements 3044, for example. Alternatively, as illustrated in FIG. 38, the processor 3036 can
be operationally coupled to a motor cartridge replacement feedback element 3058 which can be configured to alert the
processor 3036 when the motor cartridge 3012 is replaced. In at least one instance, the motor cartridge replacement
feedback element 3058 includes one or more sensors and/or switches which can be triggered when the motor cartridge
3012 is removed and/or replaced to alert the processor 36 when the motor cartridge 3012 has been removed and/or
replaced.

[0338] In at least one instance, the motor cartridge replacement feedback element 3058 includes a pressure sensor
positioned at the interface 3021 between the surgical instrument 3010 and the motor cartridge 3012. The processor 3036
can be configured to employ the pressure sensor of the motor cartridge replacement feedback element 3058 to detect
when the motor cartridge 3012 has been removed and/or replaced. In at least one instance, the processor 3036 can be
configured to employ the pressure sensor of the motor cartridge replacement feedback element 3058 to detect a
threshold-setting pressure reading when the motor cartridge 3012 is installed with the surgical instrument 3010. The
threshold-setting pressure reading can be used to set a predetermined threshold which can be stored in the memory
3038. Alternatively, the predetermined threshold can be calculated and stored in the memory 3036 independent of any
readings obtained by the pressure sensor.

[0339] Further to the above, the processor 3036 can be configured to conclude that an installed motor cartridge 3012
has been removed when one or more pressure readings detected by the pressure sensor of the motor cartridge
replacement feedback element 3058 are less than or equal to the predetermined threshold. The processor 3036 can also
be configured to conclude that a replacement motor cartridge 3012 has been installed when subsequent pressure
readings detected by the pressure sensor of the motor cartridge replacement feedback element 3058 become greater than
or equal to the predetermined threshold, for example.

[0340] Further to the above, still referring to FIG. 41, once it is determined that the motor cartridge 3012 has been
replaced, the processor 3036 can be configured to instruct the user to reinstall the motor access door 3013. Upon
subsequent detection that the motor access door 3013 has been installed, the processor 3036 can be configured to allow
power transmission to the installed replacement motor cartridge 3012. In certain instances, the processor 3036 is further
configured to employ one or more of the user teedback elements 3044 to alert the use of successtul installation of the
replacement motor cartridge 3012 and/or that the surgical instrument 3010 is now ready to continue with various
clinical algorithms.

[0341] Invarious instances, the motor access door 3013 can be replaced with a motor access member or a motor
securement member configured to secure the motor cartridge 3012 to the handle housing 102. Alternatively, the motor
access door 3013 can be removed completely or integrated into the housing 30 14 of the motor cartridge 3012 such that
the motor cartridge 3012 can be readily removed or separated from the surgical instrument 3010 by pulling or retracting
the motor cartridge 3012 away from the handle housing 102, for example. In at least one instance, in the absence of a
motor access door, an outer wall 3059 (FIG. 37) of the housing 30 14 of the motor cartridge 3012 can be configured to
form a portion of an outer wall of the handle housing 102 of the surgical instrument 3010 when the motor cartridge
3012 is installed with the surgical instrument 3010. In such instances, the outer wall 3059 may include an attachment
portion (not shown) that can be grabbed by a user of the surgical instrument and pulled to facilitate separating the motor

cartridge 3012 tfrom the handle housing 102, for example.
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[0342] FIG. 42 depicts an example module 3060 which can be stored in the memory 38, for example. The module
3060 is similar in many respects to the module 3050. For example, the module 3060 can also be executed by the
processor 3036, for example, to alert, guide, and/or provide feedback to a user of the surgical instrument 3010 with
regard to replacing a motor cartridge 3012; however, the module 3060 is implemented when the a motor access door
feature is not used.

[0343] As illustrated in FIG. 41, the module 3050 is executed by the processor 3036 to provide the user with
instructions as to how to replace a motor cartridge 3012, for example. In various instances, the module 3050 may
comprise one or more decision-making steps such as, for example, a decision-making step 3052 with regard to the
detection of one or more errors requiring replacement of the motor cartridge 3012. In at least one instance, as described
above in greater detail, the processor 3036 is contfigured to detect an error requiring replacement of the motor cartridge
3012 when the current draw of the motor cartridge 3012, while the actuator 3042 is activated, is outside a predetermined
range, for example.

[0344] Like the module 3050, the module 3060 also includes one or more decision-making steps such as, for example,
the decision-making step 3052 with regard to the detection of one or more errors requiring replacement of the motor
cartridge 3012. When the processor 3036 detects an error in the decision-making step 3052, the processor 3036 may
respond by stopping and/or disabling the motor 3016, for example. In addition, in certain instances, the processor 3036
also may store a damaged status of the motor cartridge 3012 in the memory 3038 after detecting the motor cartridge
error, as illustrated in FIG. 42.

[0345] Further to the above, when the processor 3036 detects a motor cartridge error, the processor 3036 can signal
the user to replace the motor cartridge 3012 by providing the user with a visual, audio, and/or tactile feedback, for
example. In certain instances, the processor 3036 can signal the user of the surgical instrument 3010 to replace the
motor cartridge 3012 by flashing a backlight of the feedback screen 3046. In any event, the processor 36 may provide
the user with instructions to replace the motor cartridge 3012, as illustrated in FIG. 42. Furthermore, the module 3060
includes the decision-making step 3056 for detecting whether the motor cartridge 3012 has been replaced, as describe
above in greater detail. In addition, once it is determined that the motor cartridge 3012 has been replaced, the processor
3036 can be configured to allow power transmission to the installed replacement motor cartridge 3012. The processor
3036 can be further configured to employ one or more of the user feedback elements 3044 to alert the user of successful
installation of the replacement motor cartridge 3012.

[0346] Referring to FIGS. 43-44, a surgical instrument 4010 is depicted. The surgical instrument 4010 is similar in
many respects to the surgical instrument 100. For example, the surgical instrument 4010 is contfigured for selective
connection with the end effector or single use loading unit or reload 300 via the adapter 200. Also, the surgical
instrument 4010 includes a handle housing 102 that includes a lower housing portion 104, an intermediate housing
portion 106, and an upper housing portion 108.

[0347] Like the surgical instrument 100, the surgical instrument 4010 includes a drive mechanism 160 which is
configured to drive shafts and/or gear components in order to perform the various operations of surgical instrument
4010. In at least one instance, the drive mechanism 160 includes a rotation drivetrain 4012 (See FIG. 44) configured to
rotate end effector 300 about a longitudinal axis "X" (see FIG. 2) relative to handle housing 102, The drive mechanism

160 further includes a closure drivetrain 4014 (See FIG. 44) contigured to move the anvil assembly 306 relative to the
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cartridge assembly 308 of the end effector 300 to capture tissue therebetween. In addition, the drive mechanism 160
includes a firing drivetrain 4016 (See FIG. 44) configured to fire a stapling and cutting cartridge within the cartridge
assembly 308 of the end effector 300.

[0348] As described above, referring primarily to FIGS. 7, 8, and 44, the drive mechanism 160 includes a selector
gearbox assembly 162 that can be located immediately proximal relative to adapter 200. Proximal to the selector
gearbox assembly 162 is the function selection module 163 which includes the first motor 164 that functions to
selectively move gear elements within the selector gearbox assembly 162 to selectively position one of the drivetrains
4012, 4014, and 4016 into engagement with the input drive component 165 of the second motor 166.

[0349] Referring to FIG. 44, the motors 164 and 166 are coupled to motor control circuits 4018 and 4018,
respectively, which are configured to control the operation of the motors 164 and 166 including the flow of electrical
energy from a power source 156 to the motors 164 and 166. The power source 156 may be a DC battery (e.g.,
rechargeable lead-based, nickel-based, lithium-ion based, battery etc.), an AC/DC transformer, or any other power
source suitable for providing electrical energy to the surgical instrument 4010.

[0350] The surgical instrument 4010 further includes a microcontroller 4020 ("controller"). In certain instances, the
controller 4020 may include a microprocessor 4036 ("processor") and one or more computer readable mediums or
memory units 4038 ("memory"). In certain instances, the memory 4038 may store various program instructions, which
when executed may cause the processor 4036 to perform a plurality of functions and/or calculations described herein.
The power source 156 can be configured to supply power to the controller 4020, for example.

[0351] The processor 4036 can be in communication with the motor control circuit 4018. In addition, the memory
4038 may store program instructions, which when executed by the processor 4036 in response to a user input 4034, may
cause the motor control circuit 4018 to motivate the motor 164 to generate at least one rotational motion to selectively
move gear elements within the selector gearbox assembly 162 to selectively position one of the drivetrains 4012, 4014,
and 4016 into engagement with the input drive component 165 of the second motor 166. Furthermore, the processor
4036 can be in communication with the motor control circuit 4018'. The memory 4038 may also store program
instructions, which when executed by the processor 4036 in response to a user input 4034, may cause the motor control
circuit 4018' to motivate the motor 166 to generate at least one rotational motion to drive the drivetrain engaged with
the input drive component 165 of the second motor 166, for example.

[0352] The controller 4020 and/or other controllers of the present disclosure may be implemented using integrated
and/or discrete hardware elements, software elements, and/or a combination of both. Examples of integrated hardware
elements may include processors, microprocessors, microcontrollers, integrated circuits, ASICs, PLDs, DSPs, FPGAs,
logic gates, registers, semiconductor devices, chips, microchips, chip sets, microcontrollers, SoC, and/or SIP. Examples
of discrete hardware elements may include circuits and/or circuit elements such as logic gates, field effect transistors,
bipolar transistors, resistors, capacitors, inductors, and/or relays. In certain instances, the controller 4020 may include a
hybrid circuit comprising discrete and integrated circuit elements or components on one or more substrates, for
example.

[0353] In certain instances, the controller 4020 and/or other controllers of the present disclosure may be an LM
4F230HS5QR, available from Texas Instruments, for example. In certain instances, the Texas Instruments

LM4F230H5QR is an ARM Cortex-M4F Processor Core comprising on-chip memory of 256 KB single-cycle flash
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memory, or other non-volatile memory, up to 40 MHz, a prefetch buffer to improve performance above 40 MHz, a 32
KB single-cycle SRAM, internal ROM loaded with StellarisWare® software, 2KB EEPROM, one or more PWM
modules, one or more QEI analog, one or more 12-bit ADC with 12 analog input channels, among other features that
are readily available. Other microcontrollers may be readily substituted for use with the present disclosure.
Accordingly, the present disclosure should not be limited in this context.

[0354] I[nvarious instances, one or more of the various steps described herein can be performed by a finite state
machine comprising either a combinational logic circuit or a sequential logic circuit, where either the combinational
logic circuit or the sequential logic circuit is coupled to at least one memory circuit. The at least one memory circuit
stores a current state of the finite state machine. The combinational or sequential logic circuit is configured to cause the
finite state machine to the steps. The sequential logic circuit may be synchronous or asynchronous. In other instances,
one or more of the various steps described herein can be performed by a circuit that includes a combination of the
processor 4036 and the finite state machine, for example.

[0355] Invarious instances, it can be advantageous to be able to assess the state of the functionality of a surgical
instrument to ensure its proper function. It is possible, for example, for the drive mechanism, as explained above, which
is configured to include various motors, drivetrains, and/or gear components in order to perform the various operations
of the surgical instrument 4010, to wear out over time. This can occur through normal use, and in some instances the
drive mechanism can wear out faster due to abuse conditions. In certain instances, a surgical instrument 4010 can be
configured to perform self-assessments to determine the state, ¢.g. health, of the drive mechanism and 1t various
components.

[0356] For example, the self-assessment can be used to determine when the surgical instrument 4010 is capable of
performing its function before a re-sterilization or when some of the components should be replaced and/or repaired.
Assessment of the drive mechanism and its components, including but not limited to the rotation drivetrain 4012, the
closure drivetrain 4014, and/or the firing drivetrain 4016, can be accomplished in a variety of ways. The magnitude of
deviation from a predicted performance can be used to determine the likelihood of a sensed failure and the severity of
such failure. Several metrics can be used including: Periodic analysis of repeatably predictable events, Peaks or drops
that exceed an expected threshold, and width of the failure.

[0357] Invarious instances, a signature waveform of a properly functioning drive mechanism or one or more of its
components can be employed to assess the state of the drive mechanism or the one or more of its components. One or
more vibration sensors can be arranged with respect to a properly functioning drive mechanism or one or more of its
components to record various vibrations that occur during operation of the properly tfunctioning drive mechanism or the
one or more of its components. The recorded vibrations can be employed to create the signature waveform. Future
waveforms can be compared against the signature waveform to assess the state of the drive mechanism and its
components.

[0358] In at least one aspect, the principles of acoustics can be employed to assess the state of the drive mechanism
and its components. As used herein, the term acoustics refers generally to all mechanical waves in gases, liquids, and
solids including vibration, sound, ultrasound (sound waves with frequencies higher than the upper audible limit of
human hearing), and infrasound (low-frequency sound, lower in frequency than 20 Hz [hertz] or cycles per second,

hence lower than the "normal" limit of human hearing). Accordingly, acoustic emissions from the drive mechanism and
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its components may be detected with acoustic sensors including vibration, sound, ultrasound, and infrasound sensors. In
one aspect, the vibratory frequency signature of a drive mechanism 160 can be analyzed to determine the state of one or
more of the drivetrains 4012, 4014, and/or 4016. One or more vibration sensors can be coupled to one or more of the
drivetrains 4012, 4014, and/or 4016 in order to record the acoustic output of the drivetrains when in use.

[0359] Referring again to FIG. 44, the surgical instrument 4010 includes a drivetrain failure detection module 4040
configured to record and analyze one or more acoustic outputs of one or more of the drivetrains 4012, 4014, and/or
4016. The processor 4036 can be in communication with or otherwise control the module 4040. As described below in
greater detail, the module 4040 can be embodied as various means, such as circuitry, hardware, a computer program
product comprising a computer readable medium (for example, the memory 4038) storing computer readable program
instructions that are executable by a processing device (for example, the processor 4036), or some combination thercof.
In some aspects, the processor 4036 can include, or otherwise control the module 4040.

[0360] The module 4040 may include one or more sensors 4042 can be employed by the module 4040 to detect
drivetrain failures of the surgical instrument 4010. In at least one instance, as illustrated in FIG. 45, the sensors 4042
may comprise one or more acoustic sensors or microphones, for example. In at least one instance, as illustrated in FIG.
48, the sensors 4042 may comprise one or more accelerometers.

[0361] Various types of filters and transforms can be used on the output of a sensor 4042 to generate a waveform that
represents the operational state of a drivetrain, for example, of the surgical instrument 4010. As illustrated in FIG. 45, a
plurality of Band-pass filters can be configured to communicate with a sensor 4042 in order to process an output
thereof. In the example shown in FIG. 45, there are four Band-pass filters, BPF1, BPF2, BPF3, and BPF4, used to filter
the output of the sensor 4042. These filters are used to determine the various thresholds used to assess the health of a
surgical instrument 4010, including acceptable limits, marginal limits, and critical limits, for example. In one example, a
series of low pass filters as illustrated in FIG. 48 can be used on the output of the sensor 4042.

[0362] In one aspect, as illustrated in FIG. 45, logic gates can be employed with the filters to process the output of the
sensors 4042. Alternatively, a processor such as, for example, the processor 4036 can be employed with the filters to
process the output of the sensors 4042, as illustrated in FIGS. 48 and 48A. FIGS. 48B, 48C, and 48D depict an example
structure and operational details of a Band-pass filter used to filter the output of the sensor 4042. In at least one instance,
one or more of the filters employed in filtering the output the sensor 4042 is a Dual Low-Noise JFET-Input General-
Purpose Operational Amplifier.

[0363] While various frequencies can be used, the exemplary frequencies of the filters shown in FIG. 45 are 5kHz,
1kHz, 200Hz, and SOHz. The output of each filter is shown in FIG. 49, which illustrates the voltage amplitude at the
frequency of each filter. The peak amplitude of the output of each filter is shown in FIG. 50. These values can be used
to determine the health of the surgical instrument 4010 by comparison against threshold values stored in the memory
4038, for example. As illustrated in F1G. 48, a multiplexer 4044 and an analogue to digital converter 4046 can be
employed to communicate the output of the filters to the processor 4036.

[0364] In at least one instance, an output of a sensor 4042 can be recorded when a motor is running during a known
function having repeatable movement. For example, the output can be recorded when the motor 166 is running to retract
or reset a drivetrain such as, for example the firing drivetrain 4016 to an original or starting position. The recorded

output of the sensor 4042 can be used to develop a signature wavetform of that movement. In one example, the recorded
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output of the sensor 4402 is run through a fast Fourier transform to develop the signature waveform.

[0365] Further to the above, the amplitude of key regions of the resulting signature waveform can be compared to
predetermined values stored in the memory 4038, for example. In at least one instance, the memory 4038 may include
program instructions which, when executed by the processor 4036, may cause the processor 4036 to compare the
amplitudes of the key regions to the predetermined values stored in the memory 4038. When the amplitudes exceed
those stored values, the processor 4036 determines that one or more components of the surgical instrument 4010 is no
longer functioning properly and/or that the surgical instrument 4010 has reached the end of its usable life.

[0366] FIG. 46 illustrates a vibratory response from a drivetrain that is functioning properly. The output in volts from
a microphone that is positioned on or in close proximity to the drivetrain is recorded over time. The frequency response
of that output is determined using a fast Fourier transform, as shown in FIG. 46A, to develop a signature waveform for a
properly functioning drivetrain. The signature waveform of the properly functioning drivetrain can be employed to
detect any malfunction in the same drivetrain or other similar drivetrains. For example, FIG. 47 illustrates a vibratory
response from a drivetrain that is not functioning properly. The microphone output is used to determine the frequency
response of the malfunctioning drivetrain, as illustrated in FIG. 47A. The deviation of the frequency response of the
malfunctioning drivetrain from the signature waveform of the properly functioning drivetrain indicates a malfunction in
the drivetrain.

[0367] In at least one instance, stored values of key regions of a frequency response of a properly functioning
drivetrain, as shown in FIG. 47A, are compared against recorded values of corresponding regions of a frequency
response of an examined drivetrain, as shown in FIG. 48A. In the event the stored values are exceeded by the recorded
values, it can be concluded that a malfunction is detected in the examined drivetrain. In response, various safety and
remedial steps can be taken as described in greater detail in commonly owned U.S. Patent Application Serial No.
14/984,525, titled MECHANISMS FOR COMPENSATING FOR DRIVETRAIN FAILURE IN POWERED
SURGICAL INSTRUMENTS, and filed December 30, 2015, which is incorporated herein by reference in their
entireties.

[0368] There can be various stages of operation of the surgical instrument 4010 as the components are moved to effect
a function at an end effector of the surgical instrument 4010 such as, for example capturing tissue, firing staples into the
captured tissue, and/or cutting the captured tissue. The vibrations generated by the drive mechanism 160 of the surgical
instrument 40 10 can vary depending on the stage of operation of the surgical instrument 40 10. Certain vibrations can be
uniquely associated with certain stages of operation of the surgical instrument 4010. Accordingly, taking into
consideration the stage or zone of operation of the surgical instrument 4010 allows for selectively analyzing the
vibrations that are associated with that stage or zone of operation while ignoring other vibrations that are not relevant to
that stage or zone of operation. Various sensors such as, for example, position sensors can be employed by the processor
4036 to determine the stage of operation of the surgical instrument 4010,

[0369] In one example, various stages of operation of the instrument 4010 are represented in the graph of FIG. 51,
which illustrates the force needed to fire (FTF) the surgical instrument 4010 in relation to a displacement position of the
drive assembly 360 from a starting or original position during a firing sequence or stroke of the surgical instrument
4010. In zone 1, an end effector 300 of the surgical instrument 4010 has clamped onto tissue, as described above, but

has not affected the tissue. In zone 2, a load is being applied to move an actuation sled of the surgical instrument 4010
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to allow the end effector 300 to affect the tissue by, for example, cutting and stapling the tissue. In zone 3, the tissue
has been cut and stapled by the end effector 300 of the surgical instrument 4010. Depending on which zone the surgical
instrument 4010 is in during capture and processing of the vibrations made by the various drivetrains, the vibrations can
either be compared to threshold frequency values or can be disregarded or not considered. For vibrations captured by a
sensor 4042 in block 4048 and block 4050 of FIG. 51, certain portions of the captured vibrations can be disregarded or
not considered for the purposes of determining the health of the surgical instrument 4010.

[0370] In at least one instance, any vibrations captured below the threshold line 4052 can be disregarded or not
considered. In at least one instance, the ratio of the minimum threshold 4052 to a maximum FTF during a firing
sequence or stroke of the surgical instrument 4010 is any value selected from a range of about 0.001 to about 0.30, for
example. In at least one instance, the ratio is any value selected from a range of about 0.01 to about 0.20, for example.
In at least one instance, the ratio is any value selected from a range of about 0.01 to about 0.10, for example.

[0371] In addition, any vibrations captured within the block 4048 and block 4050 can also be disregarded or not
considered as long as the events within those blocks are not a catastrophic event. In the event of a catastrophic failure, a
drive mechanism 160 is rendered inoperable, and certain bailout steps are taken to ensure, among other things, a sate
detachment of the surgical instrument 4010 from the tissue being treated. Alternatively, In the event of an acute
drivetrain failure, the drivetrain may still be operated to complete a surgical step or to reset the surgical instrument
4010; however, certain precautionary and/or safety steps can be taken to avoid or minimize additional damage to the
drivetrain and/or other components of the surgical instrument 4010.

[0372] Referring again to FIG. 51, in at least one instance, vibrations detected at the beginning and/or the end of the
firing stroke of the surgical instrument 4010 are disregarded or not considered for the purposes of assessing a
damage/function status of the surgical instrument 4010. In one example, only vibrations detected at a central segment of
the firing stroke of the surgical instrument 4010 are considered for the purposes of assessing a damage/function status of
the surgical instrument 4010. In at least one instance, vibrations detected at the beginning of zone 1 and/or at the end of
2one 2 of the firing stroke of the surgical instrument 40 10, as illustrated in FIG. 51, are disregarded or not considered
for the purposes of assessing a damage/function status of the surgical instrument 4010.

[0373] A limited increase in noise could indicate increased wear or a non-catastrophic failure of parts of the gears, for
example. A significant increase in the magnitude of the noise in chronic fashion could indicate continuing erosion of the
transmission but could be used to predict the life of the instrument 4010 and it performance degradation allowing the
completion of certain jobs, for example. An acute dramatic increase in magnitude or number of peaks could indicate a
substantial or catastrophic failure causing the nstrument to initiate more immediate and final reaction options, for
example.

[0374] FIG. 52 illustrates the velocity of the drive assembly 360 of the surgical instrument 4010 in relation to a
displacement position of the drive assembly 360 from a starting or original position. Point A, shown in FIGS. 51 and
52, represents an initial contact with tissue, increasing the force to advance the drive assembly 360 of the surgical
instrument 4010, as shown in FIG. 51, and decreasing the velocity of drive assembly 360, as shown in FIG. 52. Point
B, also shown in FIGS. 51 and 52, represents a contact with the thickest portion of the tissue during the stapling and
cutting. Accordingly, the FTF at point B is at maximum, as shown in FIG. 51, and the velocity at point B is at its lowest

point, as shown in FIG. 52. One or more sensors such as, for example, force sensors can be configured to measure the
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FTF as the drive assembly 360 is advanced. In addition, one or more position sensors can be configured to detect the
position of the drive assembly 360 during a firing sequence of the surgical instrument 4010.

[0375] In at least one instance, the memory 4038 includes program instructions which, when executed by the
processor 4036, causes the processor 4036 to employ one or more sensors 4042 positioned near one or more
components of the drive mechanism 160 of the surgical instrument 4010 to selectively capture or record vibrations
generated by the one or more components of the drive mechanism 160 during a predetermined section of the firing
sequence. In at least one instance, the sensors 4042 are activated by the processor 4036 at a starting point of the
predetermined section and deactivated at an end point of the predetermined section of the firing sequence or stroke so
that the sensors 4042 may only capture or record vibrations generated by during the predetermined section.

[0376] The predetermined section may have a starting point after the firing sequence is begun and an end point before
the firing sequence is completed. Said another way, the processor 4036 is configured to cause the sensors 4042 to only
record vibrations at a central section of the firing sequence. As illustrated in FIG. 52, the processor 4036 can be
configured to cause the sensors 4042 to start capturing or recording vibrations during a downward slope of the velocity
of the drive assembly 360, and stop recording vibrations during an upward slope of the velocity of the drive assembly
360. Alternatively, the sensors 4042 can be active during the entire firing sequence of the surgical instrument 4010
while the processor 4036 ignores or excludes vibrations recorded outside the predetermined section of the firing
sequence or stroke.

[0377] FIG. 53 illustrates acceptable limit modifications based on the zone of the stroke location. Limit profiles for
both zone 1 and zone 2 are shown. The threshold limits for zone 2 are higher than zone 1 due to the load of the tissue
on the surgical instrument 4010. As the velocity of the instrument decreases as the instrument moves from zone 1 to
zone 2, the power spectrum will shift down in frequency. As shown in FIG. 54, which represents voltage amplitude
versus frequency at various bandwidth represented by the filters shown in FI1G. 48 for points A and B of FIGS. 51 and
52, the frequency lines associated with point B for each filter bandwidth are lower than the frequency lines associated
with point A due to the load on the instrument 4010 from the tissue at point B and the velocity change due to the stroke
zone.

[0378] Thus, these limits can be used to assess potential damage to the surgical instrument 4010. Using the captured
vibrations from the various drivetrains of the surgical instrument 4010, the vibrations can be processed using the
processor 4036 shown in FIG. 45 to determine when the frequency of the vibrations is above certain threshold values
stored in memory 4038 associated with the processor 4036 while taking into account the zone of operation of the
surgical instrument 4010 during the time of the capture of the vibrations. When the surgical instrument 4010 is
determined to be defective in some way, the instrument 4010 can be repaired or replaced before sterilization or its
subsequent use. Various other safety and/or remedial steps can also be taken.

[0379] In another aspect, the magnitude of the noise produced by the surgical instrument 4010 can be compared to
predefined system harmonics to assess potential damage to the surgical instrument 4010, and the severity of that
damage. As shown in FIG. 55, the output from the sensor 4042 from one or more drivetrains of the surgical instrument
4010 is presented as a voltage signal for zone 1, for example. Each frequency, as captured during the processing of the
signal through the filters, such as those shown in FIG. 48, can have its own threshold profile.

[0380] For example, as shown in FIG. 55, each frequency may have its own acceptable limit 4054, marginal limit
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4056, and critical limit 4058 for each zone of operation of the surgical instrument 4010. Based on the example shown
in FIG. 55, all the frequencies are acceptable and represent a properly functioning surgical instrument 4010 except for
the frequency represented by A'. In at least one instance, this causes a processor, such as the processor 4036 shown in
FIG. 48, to conclude that an acute but not catastrophic drivetrain failure had occurred.

[0381] Further to the above, in at least one instance, the processor 4036 is configured to conclude that a catastrophic
drivetrain failure had occurred when any one frequency is equal to or exceeds the critical limit 4058. Alternatively, the
processor 4036 may be configured to conclude that a catastrophic drivetrain failure had occurred only when a plurality
of frequencies is equal to or exceeds the critical limit 4058, for example. Alternatively, the processor 4036 may be
configured to conclude that a catastrophic drivetrain failure had occurred only when all frequencies, as captured during
the processing of the signal through the filters, are equal to or exceed the critical limit 4058, for example.

[0382] Further to the above, in at least one instance, the processor 4036 is configured to conclude that an acute
drivetrain failure had occurred when any one frequency is equal to or exceeds the marginal limit 4056 but is below the
critical limit 4058, as illustrated in FIG. 55. Alternatively, the processor 4036 may be configured to conclude that an
acute drivetrain failure had occurred only when a plurality of frequencies is equal to or exceeds the marginal limit 4056
but below the critical lirnit 4058, for example. Alternatively, the processor 4036 may be configured to conclude that an
acute drivetrain failure had occurred only when all frequencies, as captured during the processing of the signal through
the filters, are equal to or exceed the marginal limit 4056 but below the critical limit 4058, for example.

[0383] Referring to FIG. 56, a logic diagram 4021 represents possible operations that can be implemented by the
surgical instrument 4010 in response to detected drivetrain failures. The memory 4038 may include program
instructions, which when executed by the processor 4036, may cause the processor 4036 to assess the severity of a
drivetrain failure based on input from the sensors 4042, and activate appropriate responses depending on the determined
severity. The memory 4038 may include program instructions, which when executed by the processor 4036, may cause
the processor 4036 to respond to a detected 4023 acute drivetrain failure by activating a safe mode 4022 of operation,
for example. In addition, the memory 4038 may include program instructions, which when executed by the processor
4036, may cause the processor 4036 to respond to a detected catastrophic drivetrain failure by activating a recovery or
bailout mode 4022. When no drivetrain failures are detected, the processor 4036 may permit the surgical instrument
4010 to continue 4027 with normal operations until a drivetrain failure is detected.

[0384] Referring again to FIG. 56, the safe mode 4022 may comprise one or more steps such as, for example, a motor
modulation step which can be employed by the processor 4036 to limit the speed of an active drivetrain. For example,
when the firing drivetrain 4016 is being actively driven by the motor 166 during a firing scquence, a detection of an
acute drivetrain failure by the module 4040 may cause the processor 4036 to communicate to the motor drive circuit
4018" (FIG. 44) instructions to cause the mechanical output of the motor 166 to be reduced. A reduction in the
mechanical output of the motor 166 reduces the speed of the active drivetrain 4016 which ensures safe completion of
the firing scquence and/or resctting of the active drivetrain 4016 to an original or starting positon.

[0385] In another aspect, a frequency comparison of a cumulative magnitude of noise with respect to a predetermined
minimum and/or maximum threshold is used to assess potential damage to the surgical instrument 4010. In at least one
instance, a minimum threshold defines an acceptable limit 4054. A cumulative magnitude of noise that is below the

minimum threshold 1s construed by the processor 4036 as an acceptable limit 4054. In addition, a maximum threshold
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can be employed to define a critical limit 4058. A cumulative magnitude of noise that is above the minimum threshold
is construed by the processor 4036 as a critical limit 4058. A marginal limit 4056 can be defined by the minimum and
maximum thresholds. In one example, a cumulative magnitude of noise that is above the minimum threshold but below
the maximum threshold is construed by the processor 4036 as a marginal limit 4056,

[0386] FIG. 57 is a representation of a processed signal of the output of a sensor 4042 that was filtered by four Band—
pass filters, BPF'1, BPI'2, BPF3, and BPI'4. The processed signal is represented within frequency bandwidths ay, a), a;,
and a4 that correspond to the bandwidths of the four Band-pass filters, BPF1, BPF2, BPF3, and BPF4.

[0387] FIG. 57 illustrates a graph of voltage amplitude versus frequency of the processed signal. The peal voltage
amplitudes of the processed signal at the center frequencies of the Band-pass filters, BPF1, BPF2, BPF3, and BPF4 are
represented by solid vertical lines A, A', A", and A™, respectively. In addition, a baseline threshold value 4060 is used to
allow for a predictable amount of noise to be disregarded or not considered. Additional noise can be either taken into
consideration or disregarded depending on where it falls in the frequency spectrum.

[0388] Inthe example illustrated in FIG. 57, the voltage amplitude Z2 is discounted as it is below the baseline
threshold value 4060 that represented an acceptable level of noise, and Z4 is discounted as it falls outside the
predetermined bandwidths a), &, ay,and a,. AsZ, Zl, and Z3 fall above the baseline threshold value 4060 and are
within the predetermined bandwidths al, a2, a3, and a4, these voltage amplitudes are considered with A, A', A", and A"
in defining the cumulative magnitude of noise and, in turn, determining the potential damage to the instrument 4010.
[0389] In at least one instance, the Voltage amplitude values at the center frequencies A, A", A", and A" are summed
to generate the cumulative magnitude of noise, as represented by voltage amplitude, that is then employed to assess
whether a failure had occurred, and when so, the severity of that failure. In another instance, the Voltage amplitude
values at the center frequencies A, A’, A", and A™ and any voltage amplitude within the predetermined bandwidths al,
a2, a3, and a4 are summed to generate the cumulative magnitude of noise, as represented by voltage amplitude, that is
then employed to assess whether a failure had occurred, and when so, the severity of that failure. In another instance,
the Voltage amplitude values at the center frequencies A, A', A", and A" and any voltage amplitude values greater than
the baseline threshold value 4060 and within the predetermined bandwidths al, a2, a3, and a4 arc summed to generate
the cumulative magnitude of noise, as represented by voltage amplitude, that is then employed to assess whether a
failure had occurred, and when so, the severity of that failure.

[0390] In various instances, a comparison between a present noise signal and a previously recorded noise signal,
which may be stored in the memory 4038, can be employed by the processor 4036 to determine a damage/function
status of the surgical instrument 4010. A noise signal that is recorded by the sensor 4042 during a normal operation of
the surgical instrument 4010 can be filtered and processed by the processor 4036 to generate normal processed signal
that is stored in the memory 4038. Any new noise signal recorded by the sensor 4042 can be filtered and processed in
the same manner as the normal noise signal to generate a present processed signal which can be compared to normal
processed signal stored in the memory 4038.

[0391] A deviation between the present processed signature and the normal processed signal beyond a predetermined
threshold can be construed as potential damage to the surgical instrument 4010. The normal processed signal can be set
the first time the instrument is used, for example. Alternatively, a present processed signal becomes the normal

processed signal against the next present processed signal.
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[0392] FIG. 58 is a representation of two processed signals of the output of a sensor 4042 that was filtered by four
Band-pass filters, BPFI, BPF2, BPF3, and BPF4. The processed signals are represented within frequency bandwidths
ai, a,, a5, and a, that correspond to the bandwidths of the four Band-pass filters, BPFl, BPF2, BPF3, and BPF4. FIG. 58
illustrates a graph of voltage amplitude versus frequency of the processed signal.

[0393] The voltage amplitudes of the normal and present processed signals are represented by solid vertical lines. The
normal processed signal is in the solid lines while the present processed signal is in the dashed lines represents a
present/current processed signal, as described above. There is a baseline threshold value 4060 that is used to allow for a
predictable amount of noise to be disregarded, similar to the baseline threshold 4060 of FIG. 57. The difference between
the two iterations are calculated and shown as 51, 52, and 53 in FIG. 58. There are various threshold values that are
compared to the various 5 values to determine the damage of the surgical instrument 4010, indicating an acceptable 3, a
marginal ', or a critical 5 that would indicate the need to replace or repair the instrument 4010.

[0394] In at least one instance, one or more voltage amplitudes are compared to corresponding voltage amplitudes in a
previously recorded noise pattern to assess any damage of the surgical instrument 4010. The difference between a
present voltage amplitude and a previously-stored voltage amplitude can be compared against one or more
predetermined thresholds, which can be stored in the memory 4038, to select an output of an acceptable, marginal, or
critical status.

[0395] In at least one instance, the differences between the present voltage amplitudes and the previously stored
voltage amplitudes are summed and compared to one or more predetermined thresholds stored in the memory 4038, for
example, to select an output of an acceptable, marginal, or critical status. Magnitude of deviance could be compared
range to range to indicate shear change in a local event.

[0396] Invarious instances, one or more algorisms, which may be stored in the memory 4038, can be employed by the
processor 4036 to determine a damage/function status of the surgical instrument 4010 based on the processed signal of
the output of the sensor 4042. Different noise signals that are recorded by the sensor 4042 can be construed to represent
different damage/function statuses of the surgical instrument 4010. During normal operation, a normal or expected noise
signal is recorded by the sensor 4042, When an abnormal noise signal is recorded by the sensor 4042, it can be further
evaluated by the processor 4036, using one or more of the algorisms stored in the memory 4038, to determine a
damage/function status of the surgical instrument 4010. The abnormal signal may comprise unique characteristics that
can be used to assess the nature of the damage to the surgical instrument 4010. For example, the unique characteristics
of the abnormal signal may be indicative of damage to a particular component of the surgical instrument 4010, which
can be readily replaced.

[0397] In certain instances, one or more algorisms are configured to assess normal wear in one or more components of
the surgical instrument 4010 based on the processed signal of the output of the sensor 4042, Normal wear can be
detected by identifying a noise signal indicative of potential debris, for example. When the debris, as measured by its
recorded noise signs, reaches or exceeds a predetermined threshold stored in the memory 4038, for example, the
processor 4036 can be configured to issue an alert that surgical instrument 4010 is nearing the end of its life or requires
maintenance, for example.

[0398] Furthermore, one or more algorisms can be configured to determine potential damage to one or more gear

mechanisms such as, for example, a planet gear mechanism within the drive mechanism 160 based on the processed
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signal of the output of a sensor 4042. During normal operation, the planet gear may produce a normal noise signal as
recorded by the sensor 4042. When the planet gear is damaged due to a broken tooth, for example, an abnormal noise
signal is recorded by the sensor 4042. The abnormal signal may comprise unique characteristics indicative of a damaged
planet gear, for example.

[0399] FIG. 59 is a representation of a processed signal of the output of a sensor 4042 that was filtered by four Band—
pass filters, BPF'1, BPI'2, BPF3, and BPI'4. The processed signal is represented within frequency bandwidths ay, a), a;,
and a4 that correspond to the bandwidths of the four Band-pass filters, BPF1, BPF2, BPF3, and BPF4. Various
algorisms, as described above, can be applied to the processed signal of FIG. 59 to determine a damage/function status
of the surgical instrument 4010.

[0400] Like FIG. 57, FIG. 59 illustrates a graph of voltage amplitude versus frequency of the processed signal. The
voltage amplitudes of the processed signal are represented by solid vertical lines. Within each of the bandwidths a3, a;,
a,, and .. the processed signal is evaluated within an expected range defined by an amplitude threshold and a sub-
bandwidth threshold. Expected ranges Ei, E,, E4, and E, correspond to the bandwidths a,, a;, a,, and a,, respectively.
[0401] In the example illustrated in FIG. 59, a first event indicative of potential planet damage is observed. The
observed first event includes a processed signal that comprises two voltage amplitude readings that are indicative of
potential planet damage. The two voltage amplitude readings are a first voltage amplitude reading that exceeds the
expected range E, at the center frequency of the bandwidth ¢, and a second voltage amplitude reading at a frequency
that falls between but outside the bandwidths aiand a,. A first algorism may be configured to recognize the observed
event as indicative of potential planet damage. The processor 4036 may employ the first algorism to conclude that
potential planet damage is detected.

[0402] Also, in the example illustrated in FIG. 59, a second event indicative of a unique potential damage in
connection with a hub of the surgical instrument 4010 is observed. The second event includes a processed signal that
comprises a voltage amplitude reading that falls below the expected voltage amplitude threshold at the center frequency
of the bandwidth a,. In addition, the processed signal comprises voltage amplitude readings Z; and Z, that exceed the
baseline threshold value 4060, and are within the bandwidth a,, but fall outside the sub-bandwidth threshold of the
Expected range E,. A second algorism may be configured to recognize the observed second event as indicative of a
unique potential damage. The processor 4036 may employ the second algorism to conclude that potential damage in
connection with a hub of the surgical instrument 4010 is detected.

[0403] Also, in the example illustrated in FIG. 59, a third event indicative of potential debris indicative of wear
associated with one or more components of the surgical instrument 4010 is observed. The third event includes a
processed signal that comprises a voltage amplitude reading that exceeds the expected voltage amplitude threshold at
the center frequency of the bandwidth a,. A third algorism may be configured to recognize the observed third event as
indicative of potential debris. The processor 4036 may employ the third algorism to evaluate the severity of the potential
debris based on the difference between the observed voltage amplitude and the expected voltage amplitude threshold,
for example.

[0404] Certain surgical stapling and cutting end effectors described herein include an elongate channel configured to
removably receive a staple cartridge that has surgical staples stored therein. The staple cartridge includes ejectors, or

drivers, movably supported within a cartridge body of the staple cartridge which are each configured to support one or
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more staples thereon. The staple supporting drivers are arranged in longitudinal rows within the cartridge body located
on each side of a longitudinally-extending slot defined in the cartridge body. The slot is configured to movably
accommodate a firing member that may have a tissue cutting edge thereon that serves to cut the tissue that has been
clamped between the anvil and the staple cartridge. The drivers are urged upwardly in the cartridge body, i.e., toward a
deck of the cartridge body, when they are contacted by a sled that is configured to be driven longitudinally through the
cartridge body by the firing member. The sled is movably supported in the cartridge and includes a plurality of angled
or wedge-shaped cams that correspond to lines of staple drivers within the cartridge body. In an unfired or "fresh"
staple cartridge, the sled is positioned in a starting position that is proximal to the first, or proximal-most, staple drivers
in each line. The sled is advanced distally by the firing member during a firing stroke to ¢ject the staples from the
cartridge body. Once the staple cartridge has been at least partially fired, i.e., ¢jected from the cartridge body, the firing
member is retracted back to a beginning or unfired position and the sled remains at a distal end of the now-spent staple
cartridge. Once the firing member has been returned to the beginning or unfired position, the spent staple cartridge may
be removed from the channel of the end effector.

[0405] Further to the above, a surgical instrument system 19010 is illustrated in FIG. 60. The surgical instrument
system 19010 comprises a handle 19014 and a shaft assembly 19200 which is removably attachable to the handle
19014. The shaft assembly 19200 comprises an end effector 19300 including a cartridge channel 19302 and an anvil
19306 movable relative to the cartridge channel 19302. A staple cartridge 19304 is removably positioned in the
cartridge channel 19302.

[0406] Such cutting and stapling end effectors are mounted to a distal end of an elongate shaft assembly that
operably supports various drive shafts and components configured to apply various control motions to the end effector.
In various instances, a shaft assembly may include an articulation joint or can be otherwise configured to facilitate the
articulation of the end effector relative to a portion of the elongate shaft when articulation motions are applied to the end
effector. The shaft assembly is coupled to a housing that supports various drive systems that operably interface with
various components in the elongate shaft assembly. In certain arrangements, the housing may comprise a handheld
housing or handle. In other arrangements, the housing may comprise a portion of a robotic or automated surgical
system. The various drive systems of the housing may be configured to apply axial drive motions, rotary drive motions,
and/or combinations of axial and rotary drive motions to the elongate shaft assembly. In handheld arrangements, the
axial motions may be generated by one or more manually -actuated handcranks and/or generated by one more electric
motors. The robotic system may employ electric motors and/or other automated drive arrangements that are configured
to generate and apply the necessary control motions to the elongate shatt assembly and, in some cases, ultimately to the
firing member in the end effector.

[0407]  For surgical end effectors that require rotary control motions, the elongate shaft assembly may include a
"proximal” rotary drive shaft portion that is rotated by a corresponding motor or other source of rotary motion that is
supported in the housing. The proximal rotary drive shaft is configured to apply the rotary control motion to an end
effector drive shaft that is supported in the end effector. In such arrangements, the firing member interfaces with the
end effector drive shaft such that the firing member may be longitudinally advanced through the end effector and then

returned to the unfired position.
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[0408] When using surgical instruments that are configured to cut and staple tissue, measures should be taken to
ensure that an unspent surgical staple cartridge has been properly installed in the end effector of the surgical instrument
prior to actuating the firing drive system of the surgical instrument. If a clinician were to inadvertently actuate a tissue
cutting member of the firing drive system without first having installed an unspent staple cartridge in the end effector,
for instance, the tissue cutting member may sever the tissue without stapling it. Similar problems could also arise if the
clinician were to unwittingly install a partially-spent staple cartridge into the end effector. A partially-spent staple
cartridge can be created when a staple cartridge is used in a prior procedure, or a prior step in a procedure, and then
removed from the end effector before all of the staples have been ejected therefrom. If such a partially-spent cartridge
were to be re-used in the surgical instrument, the tissue cutting member may create an incision in the tissue that is
longer than the staple lines that are applied to the tissue. Thus, when using surgical end effectors that are configured to
cut and staple tissue, it is desirable for the surgical end effector to be configured to prevent the actuation of the tissue
cutting member unless an unspent "fresh” staple cartridge has been properly installed in the end effector.

[0409] FIGS. 61 and 62 depict portions of a surgical cutting and stapling end effector 20000 that may address such
concerns. As can be seen in FIGS. 61 and 62, the end effector 20000 includes a rotary end etfector drive shaft 20010.
Although not shown, the rotary end effector drive shaft 20010 is rotatably supported within an elongate channel that is
configured to removably support a surgical staple cartridge therein. The rotary end effector drive shaft 20010 is
configured to receive rotary drive motions from a proximal rotary drive shaft that is attached to the channel or otherwise
operably interfaces with the rotary end effector drive shatt 20010. Rotary control motions may be applied to the
proximal rotary drive shaft through a corresponding drive arrangement that may comprise a motor or motors that are
manually actuated or controlled by a robotic control system or other source(s) of rotary control motions. In alternative
arrangements, the rotary control motions may be manually generated. Still referring to FIGS. 6 1 and 62, the surgical
end effector 20000 comprises a firing assembly 20020 that is configured for longitudinal travel within the channel. In
the illustrated embodiment, the firing assembly 20020 comprises an upper firing body 20022 that has a distal firing lug
20024 and a proximal firing lug 20026. The distal firing lug 20024 has an unthreaded hole (not shown) therein that is
configured to receive the rotary end effector drive shaft 20010 therethrough. The proximal firing lug 20026 is spaced
from the distal firing lug 20024 to define a nut cavity 20028 therebetween. The proximal firing lug 20026 has an
unthreaded hole 20027 therethrough that is configured to receive the rotary end effector drive shaft 20010 therethrough.
[0410] As can be seen in FIGS. 6 1 and 62, the rotary end effector drive shaft 20010 is threaded. The firing assembly
20020 comprises a travel nut 20030 that is threadably journaled on the rotary end effector drive shaft 200 10 and is
located in the nut cavity 20028 between the distal firing lug 20026 and proximal firing lug 20027. The travel nut 20040
is movable within the nut cavity 20028 between a first position (FIG. 61) and a second position (FIG. 62). The travel
nut 20040 includes an upper notched portion 20042 that has a distally extending retainer tab 20044 protruding
therefrom. When the travel nut 20040 is in the first position, the notched upper portion 20042 is in vertical alignment
with the upper firing body 20022 of the firing assecmbly 20020. As can be further seen in FIGS. 61 and 62, the distal
firing lug 20024 may include a pair of laterally protruding distal fins 20025 (only one can be seen in the Figures) and
the proximal firing lug 20026 may include a pair of laterally protruding proximal fins 20027. Likewise, the travel nut
20040 may include a pair of nut fins 20046 that are configured to align with the distal fins 20025 and the proximal fins
20027 when the travel nut 20040 is in the first position. See FIG. 61. When in that aligned position, the fins 20025,
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20027 and 20046 are free to pass within a channel provided in the body of the staple cartridge. Also in the illustrated
arrangement, the upper body portion 20022 of the firing assembly 20020 includes a pair of laterally protruding upper
fins 20030 that are configured to be slidably received in corresponding channels in the anvil or otherwise slidably
engage the anvil as the firing assembly is distally driven through the end effector. Thus, the fins 20025, 20027, 20046
and upper fins 20030 serve to retain the anvil at a desired distance from the staple cartridge during the firing process.
The firing assembly 20020 also includes a tissue cutting surface or tissue cutting blade 20032 for cutting the tissue that
has been clamped between the anvil and the staple cartridge.

[0411] The channel of the surgical end effector 20000 is configured to operably and removably support a surgical
staple cartridge therein that includes a sled 20050. The sled 20050 is movable from a starting position located in the
proximal end of the staple cartridge to an ending position within the cartridge. The sled 20050 includes a central sled
body 20052 that has a collection of cam wedges 20054 formed therein. In the illustrated example, the sled 20050
includes four cam wedges 20054 with two cam wedges 20054 being located on each side of the central sled body
20052. Each cam wedge 20054 would correspond to a line of staple supporting drivers located in the cartridge body.
As the sled 20050 is driven distally through the cartridge body, the cam wedges 20054 would sequentially drive the
staple drivers in the corresponding line upward within the cartridge body to thereby drive the staples into forming
contact with the underside of the anvil.

[0412] 1In the illustrated example, the sled 20050 includes retention cavity 20056 that is formed in the central sled body
20052 that is configured to retainingly engage the distally extending retainer tab 20044 on the travel nut 20040 when the
travel nut is in the first position and the sled 20050 is in the starting (pre-fired) position. See FIG. 61. In certain
arrangements, one or more biasing members 20060 may be provided in the firing assembly 20020 to bias the travel nut
20040 into the first position. For example, a torsion spring may be supported in one or both of the proximal firing lug
20024 and distal firing lug 20026 to bias the travel nut 20040 into the first position (direction Di) when the threaded end
effector drive shaft 20020 is unactuated. However, when the threaded end effector drive shaft 20020 is rotated in the
firing direction (D,), the rotating drive shaft 20020 overcomes the bias of the biasing member(s) 20060 and will move
the travel nut 20030 to the second position shown in FIG. 62. When the travel nut 20030 is in the second position, the
retention tab 20044 is out of alignment with the slot in the cartridge body that slidably accommodates the central sled
body 20052 and the nut fins 20046 are out of alignment with the channels in the cartridge body. Thus, further rotation
of the rotary end effector drive rod 20010 will not drive the firing assembly 20020 distally due to this misalignment of
the tab 20044 and the fins 20046 with the corresponding portions of the cartridge body. However, if the cartridge is
unspent {(never been fired), the cartridge will have a sled 20050 1n the starting position. When the cartridge is properly
seated in the end effector channel, the retainer tab 20044 will be received in the retention cavity 20056 in the sled 20050
which will retain the travel nut 20030 in the first position when the rotary end effector drive shaft 20010 is rotated in the
firing direction. Thus, such arrangement will prevent the clinician from unwittingly advancing the firing assembly
20020 (and tissue cutting surface 20044) when an unspent cartridge has not been properly seated in the channel. If a
spent or even a partially spent cartridge is seated in the channel, the sled will not be in the starting position and the
clinician will not be able to fire the firing assembly. If an unspent cartridge is present in the channel, but has not bee
properly seated therein so that retention tab is received within the retention cavity in the sled, the clinician will be

unable to advance the firing assembly.
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[0413] Turning next to FIGS. 63-65, portions of another surgical cutting and stapling end effector 20100 are shown.
The end ettector 20100 includes a channel 201 10 that is contfigured to removably receive therein a surgical staple
cartridge 20200. In at least one embodiment, the end effector 20100 includes a rotary end effector drive shaft 20120
that is selectively movable or deflectable between a first "locked" position and a second "drive" position. The rotary
end effector drive shaft 20120 is configured to receive rotary drive motions from a proximal rotary drive shaft (not
shown). Rotary control motions may be applied to the proximal rotary drive shaft through a corresponding drive
arrangement that may comprise a motor or motors that are manually actuated or controlled by a robotic control system.
In alternative arrangements, the rotary control motions may be manually generated. The rotary end effector drive shaft
20120 may be rotatably supported on its proximal and distal ends by corresponding rotary bearing arrangements or
cradles that facilitate operational rotation of the rotary end etfector drive shaft 20120, yet enable a portion of the rotary
end effector drive shaft to deflect between the first and second positions while remaining in rotational operational
engagement with the proximal rotary a drive shaft or other source of rotary motion.

[0414] As can be seen in FIGS. 63-67, the surgical end effector 20100 comprises a firing assembly 20130 that is
configured for longitudinal travel within the channel 201 10. In the illustrated embodiment, the firing assembly 20130
comprises a firing body 20132 that is threadably journaled on the rotary end effector drive shaft 20120. The firing body
20132 includes a pair of laterally protruding fins 20134 that are configured to pass within a passage 201 12 in the
channel 201 10. The passage 201 12 may be defined by two inwardly extending spaced channel tabs 201 14 (only one tab
can be seen in FIGS. 66 and 67) that have a slot 20 116 therebetween to accommodate the rotary end eftector drive shaft
20120 as well as passage of the firing body 20132 therebetween. See FIGS. 66 and 67. Also in the illustrated
arrangement, an upper body portion 20 136 of the firing assembly 20130 includes a pair of laterally protruding upper
fins 20138 that are configured to be slidably received in corresponding channels 20152 in an anvil 20150 as the firing
assembly 20130 1s distally driven through the end eftector 20100. Thus, the fins 20134 and 20138 serve to retain the
anvil 20150 at a desired distance from the staple cartridge 20200 during the firing process. The firing assembly 20130
also includes a tissue cutting surface or tissue cutting blade 20139 that is configured to cut the tissue that has been
clamped between the anvil and the staple cartridge.

[0415] FIG. 63 illustrates installation ot an unspent staple cartridge 20200 into the surgical end etfector 20100. As
can be seen in FIG. 63, the unspent staple cartridge 20200 includes a sled 20210 that is located in a starting position.
The sled 20210 is movable from the starting position located in the proximal end of the staple cartridge 20200 to an
ending position within the cartridge 20200. As can be seen in FIG. 67, the sled 20210 includes a central sled body
20212 that has a collection of cam wedges 20214 formed therein. In the illustrated example, the sled 20210 includes
four cam wedges 20214 with two cam wedges 20214 being located on each side of the central sled body 20212. Each
cam wedge 20214 corresponds to a ling of staple supporting drivers that are supported in the cartridge 20200. As the
sled 20210 is driven distally through the cartridge 20200, the cam wedges 20214 sequentially drive the staple drivers in
the corresponding line upward within the cartridge 20200 to thereby drive the staples into forming contact with the
underside of the anvil 2015. Prior to seating the unspent staple cartridge 20200 in the channel 201 10, the rotary drive
shaft 20120 is located in the first or up position (represented by arrow "U"). FIG. 66 illustrates the position of the
rotary drive shaft 20120 and the firing assembly 20130 in a locked position prior to installation of a staple cartridge
within the end effector. As can be seen in FIG. 66, the fins 20134 are aligned with the channel tabs 20144 of the
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channel 201 10 so that if the clinician were to actuate the rotary drive shaft 20120 in an effort to drive the firing
assembly distally through the channel 201 10, the firing assembly 20130 would be prevented from moving distally due
to the contact between the fins 20134 and the channel tabs 201 14. The distance that the rotary drive shaft 20120 as well
as the firing assembly 20130 may deflect downwardly is represented as distance Dy in FIG. 66.

[0416] In the illustrated example, a firing assembly engagement notch 20216 is provided in the sled body 20212 that is
configured to engage a corresponding engagement notch 20137 in the upper body portion 20136 ot the firing assembly
20130. Asthe firing assembly engagement notch 20216 of the sled 20210 initially engages the engagement notch
20137 in the upper body portion 20136 of the firing assembly 20130, the sled 20120 biases or deflects the firing
assembly 20130 and end effector rotary drive shaft 20120 downward into the channel 201 10 (represented by arrows "D"
in FIG. 67). Such movement aligns the fins 20134 of the tiring assembly 20130 with the passage 201 12 in the channel
201 10. The surgical staple cartridge 20220 may be configured to be snapped into the channel 20100 and retained
therein in a properly installed orientation. FIGS. 64 and 67 illustrate the rotary drive shaft 20120 in the "drive position"
or "second position" wherein the firing assembly 20130 is vertically aligned with the channel 201 10 so as to permit the
firing assembly 20130 to be distally driven through the staple cartridge 20200 when the rotary drive shaft 20120 is
rotated in a firing direction.

[0417] FIG. 65 illustrates installation of a spent or partially spent staple cartridge 20200' into the surgical end
effector 20100. As can be seen in FIG. 65, the sled 202 10 has been distally moved from the starting position within the
staple cartridge 20200'. Thus, when the staple cartridge 20200" is properly installed within the channel 201 10, the sled
20210 and, more particularly, the firing assembly engagement notch 20126 in the sled 20210 is out of engagement with
the engagement notch 20137 in the firing assembly 20130. Thus, the firing assembly 20130 remains in the first or
locked position. Thus, if the clinician were to unwittingly actuate the rotary end effector drive shaft 20120, the firing
assembly 20130 would not be distally advanced into the cartridge 20200".

[0418] FIGS. 68-73 illustrate portions of another lockable firing assembly 20300 that is prevented from being
advanced distally unless an unspent surgical staple cartridge has been properly seated within the end effector channel
20400. FIG. 68 illustrates the threaded nut portion 20302 of the firing assembly 20300 that is threadably journaled on a
rotary end effector drive shaft in the manner described herein. The rotary end etfector drive shaft has been omitted tor
clarity in FIGS. 68-73. In the illustrated embodiment a locking lug 20304 and an actuator lug 20306 protrude laterally
from the threaded nut portion 20302. Although not shown, the firing assembly 20300 includes an upper firing body
with a tissue cutting edge that may be similar to those disclosed herein. FIGS. 69-73, illustrate the threaded nut portion
20302 in connection with the channel 20400. It will be understood that the channel 20400 is contigured to operably and
removably support a surgical staple cartridge therein. Turning first to FIG. 69, the channel 20400 includes a centrally
disposed, longitudinal slot 20402 that is configured to operably support the rotary end effector drive shaft as well asto
permit longitudinal travel of the threaded nut 20302 through the channel 20400. In addition, a first longitudinal ledge
20404 and a second longitudinal ledge 20406 are provided on cach side ot the longitudinal slot 20402, The ledges
20404, 20406 serve to define a longitudinal passage 20408 that permits passage of the lugs 20304 and 20306 therein
when the firing assembly 20300 is distally fired through the channel 20400. In addition, the channel 20400 includes a
longitudinal cavity 20410 for receiving the cartridge body therein. It will be understood that the cartridge body may be

configured to be snappingly and removably retained within the cavity 20410.
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[0419] In the illustrated embodiment, a locking notch 20412 is provided in the ledge 20404. The locking notch
20412 is sized to receive at least a portion of the locking lug 20304 therein when the firing assembly 20300 is in a first
or beginning position prior to firing. A lock spring or biasing member 204 14 is provided on the ledge 20406 and is
configured to engage and bias the actuator lug 20306 in the locking direction "L". Such rotation of the actuator lug
20306 causes the locking lug 20304 to enter into the locking notch 20412. When in that position, the firing assembly
20300 cannot be advanced distally when the rotary end eftector drive shaft is rotated in a firing direction.

[0420] FIG. 71 illustrates the position of the threaded nut portion 20302 of the firing assembly 20300 when the
firing assembly has been moved to a second or unlocked position. FIG. 72 illustrates what happens when a surgical
staple cartridge is initially introduced into the channel 20400. In FIGS. 72 and 73, the cartridge body has been omitted
for clarity. However, it will be understood that the surgical staple cartridge includes a sled 20500. The sled 20500 is
movable from the starting position located in the proximal end of the staple cartridge (o an ending position within the
cartridge. As canbe seen in FIGS. 72 and 73, the sled 20500 includes a central sled body 20502 that has a collection of
cam wedges 20504 formed therein. In the illustrated example, the sled 20500 includes four cam wedges 20504 with
two cam wedges 20504 being located on each side of the central sled body 20502. Each cam wedge 20504 corresponds
to a line of staple supporting drivers located in the cartridge 20500. As the sled 20500 is driven distally through the
cartridge, the cam wedges 20504 sequentially drive the staple drivers in the corresponding line upward within the
cartridge to thereby eject the staples into forming contact with the underside of the anvil.

[0421] Still referring to FIG. 72, the sled 20500 1s configured to contact the actuator lug 20306 when the cartridge is
properly installed within the channel 20400 and the sled is in the starting position. In the illustrated embodiment for
example, a downwardly extending actuator member 20506 is formed on or otherwise attached to the sled 20500. When
the cartridge is installed in the channel 20400, the actuator member 20506 on the sled 20500 contacts the actuator lug
20306 and biases the firing assembly in the unlocking direction "UL" (FIG. 72) to the position shown in FIG. 73. As
can be seen in FIG. 73, the locking lug 20304 is out of the locking notch 20412 and the firing assembly 20300 can now
be longitudinally advanced through the channel and the staple cartridge. Thus, such arrangement will prevent the
clinician from unwittingly advancing the firing assembly unless a cartridge with a sled in the starting position has been
properly installed in the channel. Asused in this context, the term "properly installed” means that the staple cartridge
has been retainingly seated into the channel in the intended manner so as to permit the sled and other portions thereof to
interact with the firing assembly in the manners described herein.

[0422] FIGS. 74-76 illustrate portions of an end effector 20500 that is configured to cut and staple tissue. The end
effector 20500 comprises an elongate channel 205 10 that is configured to operably support a surgical staple cartridge
20600 therein. The end effector includes an anvil assembly 20700 that operably supports an anvil concentric drive
member 20710 for operably driving a firing member 20720 through the end effector 20500. The anvil concentric drive
member 20710 may, for example, be centrally disposed within the anvil frame 20712 and substantially extend the length
thereof. The anvil concentric drive member 20710 in the illustrated embodiment comprises an anvil drive shatt that
includes a distal bearing lug 20714 and a proximal bearing lug 20716. The distal bearing lug 20714 is rotatably housed
in a distal bearing housing 20718 that is supported in a bearing pocket in the anvil frame 20712. The proximal bearing
lug 20716 is rotatably supported in the anvil assembly 20700 by a floating bearing housing 20720 that is movably
supported in a bearing pocket 20722 that is formed in the proximal anvil portion 20724. See FIG. 75. The proximal
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and distal bearing housing arrangements may serve to prevent or at least minimize an occurrence of compressive forces
on the anvil drive shaft 20710 which might otherwise cause the anvil drive shatft 20710 to buckle under high force
conditions. The anvil drive shaft 20710 further includes a driven firing gear 20726, a proximal threaded or helix section
20728 and a distal threaded or helix section 20730. In the illustrated arrangement, the proximal threaded section 20728
has a first length and the distal threaded section 20730 has a distal length that is greater than the first length. In the
illustrated arrangement, the pitch of the distal threaded section 20730 is greater than the pitch of the proximal threaded
section 20728. Stated another way, the lead of the distal threaded section 20730 is greater than the lead of the proximal
threaded section 20728. In one arrangement, the lead of the distal threaded section 20730 may be approximately twice
as large as the lead of the proximal threaded section 20728. In addition, a dead space 2073 1 may be provided between
the proximal threaded section 20728 and the distal threaded section 20730. In at least one example, the anvil drive shaft
20710 may be fabricated in one piece from extruded gear stock.

[0423] To facilitate assembly of the various anvil components, the anvil assembly 20700 includes an anvil cap 20740
that may be attached to the anvil frame 20712 by welding, snap features, etc. In addition, the anvil assembly 20700
includes a pair of anvil plates or staple forming plates 20742 that may contain various patterns of staple forming pockets
on the bottom surfaces thereof that correspond to the staple arrangements in the surgical staple cartridge 20600 that is
supported in the elongate channel 205 10. The staple forming plates 20742 may be made of a metal or similar material
and be welded to or otherwise attached to the anvil frame 20712. In other arrangements, a single anvil plate that has a
slot therein to accommodate a tiring member may also be employed. Such anvil plate or combination of plates may
serve to improve the overall stiffness of the anvil assembly. The anvil plate(s) may be flat and have the staple forming
pockets "coined" therein, for example.

[0424] Ascanbe seen in FIGS. 74 and 77-79, the surgical end effector 20500 includes a firing member 20800 that has
a body portion 20802 that has a knife nut portion 20804 formed thereon or otherwise attached thereto. The knife nut
portion 20804 is configured to be received on the anvil drive shaft 20710. A distal thread nodule 20806 and a proximal
thread nodule 20808 that are configured to engage the proximal threaded section 20728 and the distal threaded section
20730 are formed in the knife nut portion 20804. The distal thread nodule 20806 is spaced from the proximal thread
nodule 20808 relative to the length of the dead space 2073 1 such that when the knife nut portion 20804 spans across the
dead space 2073 1, the distal thread nodule 20806 is in threaded engagement with the distal threaded section 20730 and
the proximal thread nodule 20808 is in threaded engagement with the proximal threaded section 20728. In addition,
anvil engaging tabs 20810 protrude laterally from opposite lateral portions of the knife nut 20804 and are each oriented
to engage the corresponding staple forming plates 20742 that are attached to the anvil frame 20712. The firing member
20800 further includes a channel engaging tab 20820 that protrudes from each lateral side of the body portion 20800
The firing member 20800 also includes a tissue cutting surface 20822.

[0425] Rotation of the anvil drive shaft 20710 in a first rotary direction will result in the axial movement of the firing
member 20800 from a first position to a sccond position. Similarly, rotation of the anvil drive shaft 20710 in a sccond
rotary direction will result in the axial retraction of the firing member 20800 from the second position back to the first
position. The anvil drive shaft 20710 ultimately obtains rotary motion from a proximal drive shaft (not shown) that
operably interfaces with a distal power shaft 20830. In the illustrated arrangement, the distal power shaft 20830 has a

distal drive gear 20832 that is configured for meshing engagement with the driven firing gear 20726 on the anvil drive
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shaft 20710 when the anvil assembly 20710 is in the closed position. The anvil drive shaft 20710 is said to be "separate
and distinct” from the distal power shaft 20830. That is, at least in the illustrated arrangement for example, the anvil
drive shaft 20710 is not coaxially aligned with the distal power shaft 20830 and does not form a part of the distal power
shaft 20830. In addition, the anvil drive shaft 20710 is movable relative to the distal power shaft 20830, for example,
when the anvil assembly 20700 is moved between open and closed positions. The proximal drive shaft may ultimately
be rotated by a motor supported in a housing that is attached to a shaft assembly coupled to the surgical end effector
20500. The housing may comprise a handheld assembly or a portion of a robotically controlled system.

[0426] In the illustrated arrangement, the anvil assembly 20700 is closed by distally advancing a closure tube 20900.
As can be seen in FIG. 74, the closure tube 20900 includes an internally threaded closure nut 20902 that is configured
for threaded engagement with a closure thread segment 20834 that is formed on the distal power shaft 20830. Initial
rotation of the distal power shaft 20830 will drive the closure tube 20900 distally to cam the anvil assembly 20700 to
the closed position. Rotation of the distal power shaft 20830 in an opposite direction will drive the closure tube 20900
in the proximal direction to permit the anvil assembly 20700 to move to an open position.

[0427] Turning to FIGS. 77-79, the channel includes a pair of inwardly extending, longitudinal retention tabs 205 12
that have a slot space 205 14 therebetween to accommodate the longitudinal movement of the firing member 20800. In
addition, the channel 205 10 includes a proximal locking cavity 205 16 that is proximal to the retention tabs 20512, The
locking cavity 205 16 transitions to a distal firing cavity that is coextensive with the tabs 205 12 and the space 205 14
therebetween., The locking cavity 205 16 is larger than the distal firing cavity to permit the firing member 20800 to
pivot to the position shown in FIG. 77. When in that position, the firing member body 20802 is out of alignment with
the slot space and the tabs 20820 are out of alignment with the distal firing cavity 20518. When in that position, one of
the tabs 20820 that protrude from the firing member 20800 is in alignment with one of the retention tabs 205 12 and thus
the firing member 20800 is prevented from being longitudinally advanced through the channel 205 10. The firing
member 20800 will pivot to that "locked" position when the anvil drive shaft 20710 is initially rotated and a surgical
staple cartridge with a sled in a starting position has not been installed in the channel 205 10. However, when a cartridge
that has a sled in a starting position has been installed in the channel 205 10, the sled will serve to contact or otherwise
interface with the firing membcer 20800 to position and retain the firing member 20800 in alignment with the space

205 14 between the retention tabs 205 12. See FIG. 78. Thus, continued rotation of the anvil drive shaft 207 10 will
drive the firing member 20800 distally through the channel 205 10 as shown in FIG. 79. Such arrangement will
therefore, prevent the clinician from unwittingly actuating the anvil drive shaft 20710 to drive the firing member 20800
distally through the channel 205 10 unless an unspent surgical staple cartridge that has a sled in a starting position has
been installed in the channel.

[0428] In still other arrangements, the detection of the sled in the correct location within an unspent staple cartridge
that has been properly seated in the channel of a surgical cutting and stapling end effector may be determined
clectrically. For example, this may be accomplished with contacts on the sled that complete a circuit when the sled is in
a starting position in a cartridge that has been properly seated in the channel. Upon firing, the circuit is opened and
further firing is not permitted until the circuit is closed again.

[0429] As mentioned above, stapling assemblies for first grasping, clamping, stapling, and/or cutting tissue are well

known in the art. Previous stapling assemblies, such as those disclosed in U.S. Patent No. 5,865,361, for example, have
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comprised a loading unit that is operably connected to a handle assembly. The disclosure of U.S. Patent No. 5,865,361,
entitled SURGICAL STAPLING APPARATUS, which issued on February 2, 1999, is incorporated by reference in its
entirety. While the handle assemblies of these previous stapling assemblies were configured for multiple uses, the
loading units were configured for a single use. After each loading unit was spent, or at least partially spent, the loading
unit was removed from the handle assembly and then replaced with a new, or unspent, loading unit if desired. The
configuration of these previous loading units did not permit a cartridge portion of the loading unit to be replaced so that
a spent loading unit could be used once again.

[0430]  U.S. Patent Application Publication No. 2012/0286021 discloses an alternative stapling assembly comprising
a first jaw including an anvil and a secondjaw including a staple cartridge. The entire disclosure of U.S. Patent
Application Publication No. 2012/0286021, cntitled REPLACEABLE STAPLE CARTRIDGE, which publishcd on
November 15, 2012, is incorporated by reference herein. Unlike the previous loading units, the secondjaw of these
stapling assemblies can be completely removed from the loading unit and then replaced with another secondjaw,
presumably after the previous secondjaw has been spent. Notably, the entire secondjaw of these stapling assemblies is
replaced - notjust a portion of the secondjaw as disclosed in U.S. Patent No. 6,988,649, entitled SURGICAL
STAPLING INSTRUMENT HAVING A SPENT CARTRIDGE LOCKOUT, which issued on January 24, 2006, the
entire disclosure of which is incorporated by reference herein.

[0431] The stapling assembly disclosed in U.S. Patent Application Publication No. 2012/0286021, however, is
defective. For instance, the stapling assembly disclosed in U.S. Patent Application Publication No. 2012/0286021
includes a cutting member which can be advanced distally eventhough a second jaw is not attached to the stapling
assembly. As a result, the cutting member may be unintentionally exposed to the tissue of a patient. Various
improvements to these stapling assemblies, among others, are discussed further below.

[0432] Turning now to FIG. 80, a surgical instrument system 21000 comprises a handle 21010 and a stapling
assembly, or loading unit, 21030 attached to a shaft 21020 of the handle 21010. Referring primarily to FIG. 81, the
loading unit 21030 comprises a proximal end, or bayonet connector, 21032 configured to releasably attach the loading
unit 21030 to the shaft 21020. Similar to the stapling assembly disclosed in U.S. Patent Application Publication No.
2012/0286021, the loading unit 21030 comprises an anvil 21040 and an attachable cartridge jaw 21050. The cartridge
jaw 21050, once attached to the loading unit 21030, is pivotable between an open position (FIG. 80) and a closed, or
clamped, position.

[0433] The handle 21010 comprises an actuator, or trigger, 21014 which is rotatable toward a pistol grip 21012 of
the handle 21010 to drive a firing bar of the loading unit 21030 distally. During a first stroke of the trigger 21014, the
firing bar engages the cartridge jaw 2 1050 and moves the cartridge jaw 21050 into its closed position. During one or
more subsequent strokes of the trigger 21014, the firing bar is advanced through the cartridge jaw 21050. The cartridge
jaw 21050 comprises a plurality of staples removably stored therein which are gjected from the cartridge jaw 21050 as
the tfiring bar is advanced distally through the cartridge jaw 21050. More particularly, as discussed in greater detail
elsewhere herein, the firing bar enters into the cartridge jaw 21050 and pushes a sled stored in the cartridge jaw 2 1060
distally which, in turn, drives the staples out of the cartridge jaw 21050.

[0434) Referring primarily to FIG. 81, the loading unit 21030 further comprises an articulation joint 21036 about

which the anvil 21040 and the cartridge jaw 21050 can be articulated. The loading unit 21030 comprises an articulation
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driver configured to articulate the anvil 21040 and the cartridge jaw 21050 about the articulation joint 21036, The
articulation driver is operably coupled with an articulation actuator 21016 which is rotatablc to push or pull the
articulation driver, depending on the direction in which the articulation actuator 21016 is rotated.

[0435] An alternative surgical instrument system 2 1100 is illustrated in FIGS. 82 and 83. The system 21100
comprises a handle 21110 and an attachable loading unit 2 1130. Similar to the above, the loading unit 2 1130 comprises
an anvil jaw 21040 and a removably attached cartridge jaw 21050. The loading unit 2 1130 further comprises an
articulation joint 21138 and a flex joint 21136 which are configured to permit the end effector to articulate relative to a
shaft portion 2 1120 of the loading unit 2 1130. The shaft portion 21120 comprises a proximal connector 21122
configured to attach the loading unit 2 1130 to the handle 21110. Referring primarily to FIG. 84, the proximal connector
21122 comprises rotatable inputs 2 1128 which are operably engageable with rotatable outputs 21118 of the handle
21110. Each rotatable input 2 1128 is part of a drive system which articulates the loading unit 2 1130 about the flex joint
21136 and/or articulation joint 2 1128, closes the cartridge jaw 21030, and/or fires the staples from the cartridge jaw
21050, for example. The handle 2 1110 comprises controls 21114 and 2 1116 which can be utilized to operate the drive
systems of the loading unit 2 1130. The disclosure of U.S. Patent Application Publication 2013/0282052, entitled
APPARATUS FOR ENDOSCOPIC PROCEDURES, which published on October 24, 2013, is incorporated by
reference in its entirety.

[0436] Further to the above, the staple cartridge jaw 21050 is removably attached to the anvil jaw 21040 of the
loading unit 21030. Referring primarily to FIGS. 85 and 86, the proximal end of the anvil jaw 21040 comprises
attachment projections 21042 extending from opposite sides thereof. The proximal end of the staple cartridge jaw
21050 comprises recesses 21052 defined therein which are configured to receive the attachment projections 21042, The
anvil jaw 21040 is fixedly attached to the frame of the loading unit 21030 and the attachment projections 21042 extend
fixedly from the anvil jaw 21040. In at least one instance, the anvil jaw 21040 and/or the attachment projections 21042
are integrally formed with the frame of the anvil portion 21030.

[0437] The staple cartridge jaw 21050 further comprises clips 21056 configured to engage and grasp the attachment
projections 21042. Each clip 21056 is positioned within a slot 21055 defined in the cartridge jaw 21050. When the
cartridge jaw 21050 1s attached to the loading unit 21030, the clips 21056 flex around the attachment projections 21042,
When the cartridge jaw 21050 is fully attached to the loading unit 21030, the clips 21056 resiliently snap or return
toward their unflexed configuration and hold the attachment projections 21042 in the recesses 21052,

[0438] Further to the above, the cartridge jaw 21050 is properly attached to the loading unit 21030 when the clips
21056 are engaged with the attachment projections 21042 and the attachment projections 21042 are fully seated in the
recesses 21052, That said, the loading unit 21030 does not include a sensing system configured to detect whether or not
the cartridge jaw 21050 is properly attached to the loading unit 21030. Turning now to FIGS. 87-91, a loading unit
21130 comprises a system configured to detect whether or not a staple cartridge jaw 21150 is properly attached to an
anvil jaw 2 1140 of the loading unit 2 1130, as described 1n greater detail below.

[0439] The loading unit 2 1130 comprises an electrical circuit that is completed, or closed, when the staple cartridge
jaw 21130 is properly attached to the loading unit 2 1130. The electrical circnit is in communication with a
microprocessor, or controller, of the surgical instrument system. The controller is in the handle of the surgical

instrument system; however, the controller can be in any suitable part of the surgical instrument system, such as the
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loading unit 2 1130, for example. Alternatively, the controller can be in a housing of a surgical instrument assembly that
is attached to a robotic surgical system and/or in the robotic surgical system itself. In any event, the controller is in
communication with an electric motor which drives the staple firing system of the surgical instrument system.

[0440] When the controller detects that a staple cartridge is not properly attached to the loading unit 21130, further
to the above, the controller can prevent the electric motor from driving the staple firing system through a staple firing
stroke. In at least one such instance, the controller can open a switch between a power source, such as a battery, for
example, and the electric motor to prevent electrical power from being supplied to the electric motor. When the
controller detects that a staple cartridge 2 1150 is properly attached to the loading unit 2 1130, the controller can permit
the electric motor to receive power from the battery and drive the staple firing system through a staple firing stroke
when actuated by the user of the surgical instrument system. In at least one such instance, the controller can close the
switch between the battery and the electric motor, for example.

[0441] The electrical circuit of the loading unit 21130 comprises conductors 2 1147 (FIGS. 89 and 91) extending
through a shaft portion of the loading unit 2 1130 and, in addition, a contact 2 1146 positioned around each of the
attachment projections 21142. Lach of the conductors 21147 is electrically coupled to the microprocessor and a contact
21146. The staple cartridge 2 1150 comprises a portion of the electrical circuit which completes the electrical circuit
when the staple cartridge 2 1150 is fully engaged with the attachment projections 2 1142. The portion of the electrical
circuit in the staple cartridge 2 1150, referring to FIG. 90, comprises a contact 2 1159 positioned in each of the recesses
21052 and a conductor, or trace, 2 1157 extending between and electrically coupled with the contacts 2 1159. The clips
21056 are configured to hold the contacts 2 1159 of the staple cartridge jaw 2 1150 against the contacts 2 1146 extending
around the attachment portions 2 1142, In at least one instance, the clips 21056 are comprised of a conductive material
and are in communication with the trace 2 1157. In such instances, the clips 21056 are part of the electrical circuit in the
staple cartridge 2 1150. In any event, when the staple cartridge jaw 21150 is detached trom the loading unit 21130, the
electrical circuit is broken, or opened, and the microprocessor can detect that a staple cartridge jaw 21150 is no longer
attached to the loading unit 2 1130.

[0442] Further to the above, the controller can determine that a staple cartridge jaw 2 1150 is improperly attached to
the loading unit 2 1130 if only one of the contacts 2 1159 is engaged with its respective contact 21146. In such instances,
the electrical circnit would be in an open condition and, as a result, the microprocessor would treat an improperly
assembled staple cartridge jaw 2 1150 as a missing cartridge jaw 2 1150 and prevent the electric motor from being
actuated to perform the staple firing stroke. In various instances, the surgical instrument system can include an indicator
light and/or feedback system that communicates to the user of the surgical instrument system that the staple cartridge
jaw detection circuit has not been closed. In response thereto, the user can investigate the condition and properly seat
the staple cartridge jaw 2 1150 to close the detection circuit.

[0443] As illustrated in FIG. 90, the conductor 21157 extends laterally across the cartridge jaw 2 1150. When a
firing member is advanced distally through the cartridge jaw 2 1150, the firing member can transect and/or break the
conductor 21157 and open the jaw detection circuit. At such point, the controller can permit the electric motor to be
operated to advance the firing member distally until the firing member is retracted back to its unfired position. After the
firing member has been retracted to its unfired position, the controller can then prevent the re-operation of the electric

motor until an unspent cartridge jaw 2 1150 is properly attached to the loading unit 2 1130. As a result, the electrical
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circuit of the loading unit 2 1130 can serve as a missing cartridge lockout, an improperly attached cartridge lockout, and
a spent cartridge lockout.

[0444] In addition to or in lieu of the above, the sled 2 1170 can comprise a conductive portion which electrically
connects the lateral jaw contacts 2 1159 and/or the electrically conductive clips 21056 when the sled 2 1170 is in its
unfired position. In at least one instance, the sled 2 1170 comprises a conductor and/or trace extending from one lateral
side of the sled 2 1170 to the other. When the sled 2 1170 is advanced distally, the conductive portion of the sled 21170
is no longer in electrical communication with the contacts 2 1159 and/or clips 21056 and the jaw detection circuit is
opened. To the extent that the jaw assembly also comprises the conductor 2 1157, the conductor 2 1157 can be cut or
broken to open the jaw detection circuit as described above. In various instances, the sled 21170 can be displaced from
the jaw detection circuit at the same time that the conductor 21157 is cut or broken, for example. In any event, the
conductive sled 2 1170 can provide a spent cartridge lockout.

[0445] In various alternative embodiments, the electrical circuit lockout of the loading unit is not transected when
the firing member is advanced distally. Turning now to FIG. 93, a staple cartridge jaw 21250 of a loading unit 21230
comprises a cartridge body 21251, a plurality of staple cavities 21258 defined in the cartridge body 21251, and a
longitudinal slot 21259 defined in the cartridge body 2125 T which is configured to receive a portion of the firing
member. Similar to the staple cartridge jaw 2 1150, the staple cartridge jaw 21250 comprises a portion of the loading
unit electrical circuit. The portion of the electrical circuit in the staple cartridge jaw 2 1250 comprises electrical
contacts, such as contacts 21159, for example, defined in the recesses 21052 and compliant electrical contacts 21257
disposed on opposite sides of the longitudinal slot 2125 1. Each compliant contact 21257 is in electrical communication
with a contact 2 1052 via a conductor, or trace, for example, extending through the cartridge body 2125 1.

[0446] The compliant contacts 21257 are configured to engage an anvil jaw 21240 of the loading unit 21230 when
the staple cartridge jaw 21250 1s assembled to the loading unit 21250. More specifically, the compliant contacts 21257
engage a conductive pathway 21247 defined in the anvil jaw 21240 which electrically connects the compliant contacts
21257 and, at such point, the electrical circuit has been closed. The compliant contacts 21257 remain constantly
engaged with the conductive pathway 21247, i.e., when the cartridge jaw 21250 is in an open position, when the
cartridge jaw 21250 is in a closed position, and when the cartridge jaw 21250 1s moved between its open and closed
positions. When the firing member is advanced distally, the firing member passes through a gap defined between the
contacts 21257 and, as a result, the electrical jaw detection circuit is not transected. Such an arrangement can provide a
missing cartridge jaw lockout and/or an improperly attached cartridge jaw lockout.

[0447] Further to the above, the compliant contacts 21257 can comprise springs configured to bias the staple
cartridge jaw 21250 into an open position. When the staple cartridge jaw 21250 is moved into its closed position, the
compliant contacts 21257 are compressed between the staple cartridge jaw 21250 and the anvil 21240, The compliant
contacts 21257, along with the other portions of the electrical jaw detection circuit, are electrically insulated from the
metal, or conductive, portions ot the stapling assembly so as to maintain the integrity of the jaw detection circuit and
prevent the jaw detection circuit from shorting out.

[0448] In addition to or in lieu of an electrical or electronic lockout such as the lockout described above, for example,
a loading unit can include a mechanical lockout that prevents the firing system from performing a staple firing stroke if

a staple cartridge jaw is not properly attached to the loading unit. Turning now to FIG. 92, the staple cartridge jaw
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2 1150 comprises a sled 2 1170 which is pushed distally by the firing member 2 1160 (FIG. 89) when the firing member
21160 is advanced distally during a staple firing stroke. The staple cartridge jaw 2 1150 further comprises lockout
members 2 1172 which are pivotably engaged with the cartridge body 2 115 1 of the cartridge jaw 21150. As described
in U.S. Patent Application Publication No. 2012/0286021, the lockout members 2 1172 are biased inwardly into a locked
out position after the sled 2 1170 has been at least partially advanced distally during a firing stroke which prevent the
cartridge jaw 2 1150 from being re-tired.

[0449] Although the lockout members 21172 can block the distal advancement of the firing member 2 1160, as
discussed above, the firing member 2 1160 may be able to push through and slide between the lockout members 21172
in certain instances. As an improvement, one or both of the lockout members 2 1172 can comprise a latch or hook
extending inwardly toward the firing member 2 1160. When the lockout members 2 1172 are biased inwardly after the
sled 21170 has been advanced distally, the latches or hooks can engage apertures defined in the firing member 21160
when the firing member 2 1160 is retracted back into its unfired position. Once the latches or hooks are positioned in
the firing member apertures, they can prevent the firing member 2 1160 from being advanced distally through the
already spent cartridge. At such point, the staple cartridge would have to be replaced to unlock the tiring member

2 1160.

[0450] As described above, an attachable staple cartridge jaw can be moved between open and closed positions to
clamp tissue therebetween. Other embodiments are envisioned in which the staple cartridge jaw is removably
attachable to a stapling instrument but the anvil jaw is movable between open and closed positions. Turning now to
FIGS. 94-97, a stapling assembly 21530 comprises an attachable staple cartridge jaw 21550 including a cartridge body
2155 1 and, in addition, a pivotable anvil jaw 21540. The stapling assembly 21530 further comprises a firing member,
such as firing member 2 1160, for example, which is movable distally to engage the anvil jaw 21540 and move the anvil
jaw 21540 into a closed position. More specifically, the firing member 2 1160 comprises a first camming member
21162 configured to engage the cartridge jaw 21550 and a second camming member 2 1164 configured to engage the
anvil jaw 21540 and move the anvil jaw 21540 toward the cartridge jaw 21550.

[0451] The stapling assembly 21530 further comprises a mechanical lockout 21572. The lockout 21572 is mounted
to a frame of the stapling assembly 21530 at a frame pivot 21232, The lockout 21572 extends distally and is supported
by a frame pin 21533, The lockout 21572 comprises a metal wire; however, the lockout 21572 can be comprised of any
suitable material. The lockout 215372 further comprises an elongated recess track 21576 defined therein which is
configured to receive a lockout pin 2 1166 extending from the firing member 21 160. Referring primarily to FIG. 94, the
clongated recess track 21276 constrains or limits the longitudinal displacement ot the tiring member 2 1160 when the
lockout 21572 is in its locked position. More specifically, the recess track 21576 is configured to permit the firing
member 21160 to be advanced distally to move the anvil jaw 21540 between its open and closed positions but prevent
the firing member 2 1 160 from being advanced distally to perform a firing stroke unless the lockout 21572 is moved into
its unlocked position, as discussed below.

[0452] When the staple cartridge jaw 21550 is attached to the stapling assembly 21530, as illustrated in FIG. 95, the
sled 21270 of the cartridge jaw 21550 contacts a distal arm 21574 of the lockout 21572 and deflects the lockout 21572
downwardly into its unlocked position. At such point, the lockout 21572 has been displaced below the lockout pin

21166 of the tiring member 21160 and, as a result, the tiring member 2 1160 can be advanced distally to perform a

71

MassagerPriorArt0002940

Petitioner Therabody Ex-1013, 0583



WO 2017/184505 PCT/US2017/027929

staple firing stroke, as illustrated in FIG. 96. During the staple firing stroke, the firing member 2 1 160 pushes the sled
21270 distally off of the lockout arm 21574 and the lockout 21572 can return back to its unflexed, or locked,
configuration. When the firing member 2 1160 is retracted, as illustrated in FIG. 97, the lockout pin 21166 can engage
the lockout 21572 and flex the lockout 21572 downwardly to permit the firing member 2 1160 to return to its unfired
position. Notably, the sled 21270 is not retracted with the firing member 2 1160 and, as a result, cannot re-unlock the
lockout 21572 even though the firing member 2 1160 has been retracted. As a result of the above, the lockout 21572 can
serve as a missing cartridge lockout and a spent cartridge lockout.

[0453] Turning now to FIGS. 98-102, a stapling assembly 21330 comprises an attachable staple cartridge jaw 21350
including a cartridge body 2135 land, in addition, an anviljaw 21340. The stapling assembly 21330 further comprises a
firing member, such as tiring member 2 1160, for example, which is movable distally to engage the anviljaw 21340 and
the cartridge jaw 21350. More specifically, the firing member 2 1160 comprises a first camming member 2 1162
configured to engage the cartridge jaw 21350 and a second camming member 2 1164 configured to engage the anviljaw
21340 which close the jaws 21340 and 21350 when the firing member 2 1160 is advanced distally.

[0454] The stapling assembly 21330 further comprises a mechanical lockout 21372, The lockout 21372 is mounted
to a frame of the stapling assembly 21330 at a frame pivot 21232, The lockout 21372 extends distally and is
constrained by a frame pin 21333, The lockout 21372 comprises a metal wire; however, the lockout 21372 can be
comprised of any suitable material. The lockout 21372 further comprises an elongate recess track 21376 defined therein
which is configurcd to rceeive the lockout pin 21166 cxtending from the firing member 21160. Referring primarily to
FI1G. 98, the elongate recess track 21376 constrains or limits the longitudinal displacement of the firing member 2 1160
when the lockout 21372 is in its locked position. More specifically, the recess track 21376 is configured to permit the
firing member 2 1160 to be advanced distally to close the stapling assembly 21330 but prevent the firing member 2 1160
from being advanced distally to perform a tiring stroke.

[0455] When the staple cartridge jaw 21550 is attached to the stapling assembly 21530, as illustrated in FIG. 99, the
sled 21370 of the cartridge jaw 21350 contacts distal arms 21374 of the lockout 21372 and deflects the lockout 21372
upwardly into an unlocked position. At such point, the lockout 21372 has been displaced above the lockout pin 21166
of the firing member 21160 and, as a result, the firing member 21160 can be advanced distally to perform a staple firing
stroke, as illustrated in FIG. 100. During the staple firing stroke, the firing member 2 1160 pushes the sled 21370
distally out from under the lockout arms 21374 and the lockout 21372 can return back to its unflexed, or locked,
configuration. When the firing member 2 1160 is retracted, as illustrated in FIG. 101, the lockout pin 2 1166 can engage
the lockout 21372 and flex the lockout 21372 upwardly to permit the firing member 2 1160 to return to its untired
position. Notably, the sled 21370 does not return with the firing member 2 1160. As a result of the above, the lockout
21372 can serve as a missing cartridge lockout and a spent cartridge lockout.

[0456] Referring to FIG. 102, the arms 21374 of the lockout 21372 are laterally spaced apart on opposite sides of the
longitudinal slot 21359 such that the tiring member 2 1160 can slide between the arms 21374. In such instances, the
arms are not transected by the firing member 2 1160.

[0457] During a surgical procedure, several loading units can be used with a handle of a surgical stapling system. In
at least one instance, a first loading unit can be used which is configured to apply a 30 mm staple line, a second loading

unit can be used which is configured to apply a 45 mm staple line, and a third loading unit can be used which is
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configured to apply a 60 mm staple line, for example. Inthe event that each of these loading units comprises a
replaceable cartridge jaw, it is possible that the wrong staple cartridge jaw can be attached to a loading unit. For
instance, a clinician may attempt to attach a 60 mm staple cartridge jaw to a loading unit configured to apply a 30 mm
staple line. As a result, it is possible that some of the staples ejected from the 60 mm staple cartridge jaw may not be
deformed by the anvil and/or that the tissue incision line may be longer than the staple lines. The stapling assemblies
and/or loading units disclosed herein can include means for preventing the wrong staple cartridge jaw from being
attached thereto, as discussed in greater detail below.

[0458] Referring to FIGS. 103 and 105, further to the above, the recesses 21052 defined in the cartridge jaw 21250
are configured to closely receive the attachment projections 2 1142 of the loading unit 2 |1 130 such that there is a snug fit
therebetween. The attachment projections 21242' (FIG. 104) of a second loading unit 2 1130, in at least one instance,
are smaller than the attachment projections 2 1142 and, correspondingly, the recesses of a second cartridge jaw for use
with the second loading unit 21130" are smaller than the recesses 21052. In order to provide a form of error proofing,
the recesses of the second cartridge jaw are too small to receive the attachment projections 2 1142 of the loading unit
21130 and, as a result, the second cartridge jaw cannot be attached to the loading unit 2 1130. Similarly, turning now to
FIG. 104, the recesses 21052 of the cartridge jaw 21250 are larger than the attachment projections 21242' of the second
loading unit 2 1130' such that the clips 21056 of the cartridge jaw 21250 cannot hold the attachment projections 21242
in the recesses 21052 and, as a result, cannot hold the cartridge jaw 21250 to the loading unit 2 1130". In such instances,
the interconnection between the cartridge jaw 21250 and the loading unit 2 1130 would be too loose for the cartridge
jaw 21250 to be used with the loading unit 2 1130".

[0459] In the instances described above, the attachment projections of a loading unit, the recesses of a staple
cartridge jaw, and the spring clips holding the staple cartridge jaw to the loading unit have the same configuration on
both sides of the stapling assembly. In other instances, the attachment projection, the recess, and/or the spring clip on
one side of the stapling assembly is different than the attachment projection, the recess, and/or the spring clip on the
other side of the stapling assembly. For example, a large attachment projection, recess, and spring clip are disposed on
one side of the stapling assembly while a smaller attachment projection, recess, and spring clip are disposed on the other
side. Such arrangements can increase the permutations available to prevent an incorrect staple cartridge jaw from being
attached to a loading unit.

[0460] In the instances described above, the attachment projections of a loading unit, the recesses of a staple
cartridge jaw, and the spring clips are aligned with respect to a common lateral axis. In other instances, the attachment
projection, the recess, and/or the spring clip on one side of the stapling assembly are not aligned with the attachment
projection, the recess, and/or the spring clip on the other side. Stated another way, one side is offset from the other.
Such arrangements can also increase the permutations available to prevent an incorrect staple cartridge jaw from being
attached to a loading unit.

[0461] Further to the above, it is contemplated that a kit ot loading units can be provided wherein each loading unit
of the kit can be configured such that only a cartridge jaw intended to be used with the loading unit can be properly
attached 10 the loading unit.

[0462] Turning now to FIGS. 106 and 107, the staple cartridge jaw 21050 comprises a proximal shoulder 21058

which is positioned in close proximity to the trame of the loading unit 21030 when the cartridge jaw 21050 is attached
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to the loading unit 21030. Owing to the snug fit between the projections 21042, the recesses 21052, and the clips
21056, the cartridge jaw 21050 1s held in position such that the shoulder 21058 of the cartridge jaw 21050 does not
interfere with the distal progression of the firing member 2 1160, for example. More particularly, the shoulder 21058
does not interfere with the first camming member 21162 of the firing member 2 1160. In the event that an incorrect
staple cartridge were attached to the cartridge jaw 21050, in certain instances, the proximal shoulder of the incorrect
cartridge jaw may interfere with the distal progression of the first camming member and, as a result, prevent the firing
member 21160 from performing a firing stroke with the incorrect staple cartridge. Turning now to FIG. 108, a staple
cartridge jaw 21450 is an incorrect staple cartridge jaw for use with the loading unit 21030. Eventhough the staple
cartridge jaw 21450 has been attached to the loading unit 21030, the proximal shoulder 21458 prevents the firing
member 21060 from being advanced distally.

[0463] Further to the above, the proximal shoulder of a staple cartridge jaw can comprise a sharp or abrupt corner.
In at least one such instance, the proximal shoulder does not comprise a chamfer or lead-in, for example.

[0464] In various instances, a proximal shoulder of a staple cartridge jaw can be configured to block the distal
advancement of a staple firing member if the tissue clamped between the staple cartridge jaw and an opposing anvil jaw
is too thick. In such instances, the staple cartridge jaw would not close completely and the proximal shoulder of the
staple cartridge jaw would be positioned in front of the staple firing member. Such an arrangement would comprise a
tissue thickness lockout; however, such an arrangement could also serve as a tissue clamping lockout in the event that
the staple cartridge jaw had not yet been moved into its clamped position.

[0465] In addition to or in lieu of the above, an electronic or software lockout of a surgical instrument system can be
utilized to prevent a firing drive from performing a staple firing stroke in the event that an incorrect staple cartridge jaw
is attached to the surgical instrument system. In various instances, as discussed above, a portion of ajaw detection
circuit can extend through a staple cartridge jaw and, in at least one instance, a controller of the surgical instrument
system can be configured to evaluate the portion of the jaw detection circuit extending through the staple cartridge jaw
to determine whether the staple cartridge attached to the surgical instrument system jaw is an appropriate staple
cartridge jaw for use with the surgical instrument system. In at least one instance, the clips 21056 of a first staple
cartridge jaw have detectably different electrical properties, such as resistance or impedance, tor example, than the clips
21056 of a second staple cartridge jaw.

[0466] Referring again to FIGS. 81, 85, and 87, a cartridge jaw removal tool 21090 can be used to detach a cartridge
jaw from a loading unit. U.S. Patent Application Publication No. 2012/0286021 discusses a cartridge removal tool in
greater detail.

[0467] It is desirable to employ lockout systems with surgical stapling instruments having replaceable staple cartridge
assemblies. For example, in the event that a user forgets to install a staple cartridge into an instrument without such a
lockout system, the firing member of the surgical instrument could be used to cut the tissue of a patient without stapling
it. Such circamstances are undesirable. In yet another example, in the event that a user installs a spent, or partially-
spent, staple cartridge into an instrument and without a lockout system, the firing member of the surgical instrument
would, similarly, cut but not staple, orjust partially staple, the tissue of a patient. Such circumstances are also
undesirable. As a result, surgical instruments which can automatically lock out the firing member to prevent the firing

member from being advanced within an end cffector arc desirable.
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[0468] Turning now to FIGS. 109 and 110, a surgical instrument system 25100 comprising a missing cartridge and
spent cartridge lockout system is depicted. The system 25100 comprises a firing member 25110, a staple cartridge
assembly 25120, and an anvil jaw 25130. The firing member 25110 comprises a distally -presented cutting portion
25111 configured to cut tissue when advanced through an end effector portion of the surgical instrument system 235 100.
The firing member 25110 is configured to deploy a plurality of staples from the staple cartridge assembly 25120 toward
the anvil jaw 25130 by advancing a sled 25121 longitudinally through the staple cartridge assembly 25120. The sled
2512 1 is movable from a proximal unfired position to a distal fully-fired position during a staple firing stroke. After the
staple firing stroke has been completed, the firing member 25110 is retracted. The sled 2512 1 does not retract with the
firing member 25 110. However, embodiments are envisioned in which the sled 25121 is at least partially retracted.
[0469] The surgical instrument system 25100 further comprises a lockout member 25140. The lockout member
25140 is configured to prevent the firing member 25110 from being advanced through the staple firing stroke when a
cartridge is not present in the surgical instrument system 25100 or a spent, or partially spent, cartridge is present in the
surgical instrument system 25100. The lockout member 25 140 comprises a proximal portion 25141 pivotably mounted
to a spine pin 25101 of a frame portion of the system 25100. The lockout member 25140 further comprises a lock face,
or shoulder, 25 142 configured to catch the firing member 25110, and a deflectable portion 25143. The lockout member
25140 is movable, or deflectable, between a locked position (FIG. 109) and an unlocked position (FIG. 110) when a
staple cartridge assembly is installed within the system 25 100. The lockout member 25140 is spring-biased into the
locked position when a staple cartridge assembly is not installed within the system 25100, as discussed in greater detail
below. The lockout member 25140 is also spring-biased into the locked position when a spent, or partially spent, staple
cartridge assembly is installed within the system 25100, as also discussed in greater detail below.

[0470] When the lockout member 25140 is in its locked position as illustrated in FIG. 109, a firing member pin 25113
mounted on the firing member 25110 1s contigured to abut the lock tace 25142 of the lockout member 25 140 which
prevents the firing member 251 10 from being advanced distally. To move the lockout member 25 140 from the locked
position to the unlocked position, an unspent, ready-to-fire staple cartridge assembly must be properly installed within
in the system 25 100. More specifically, the sled 2512 1 of an unspent, ready-to-fire staple cartridge assembly is in its
proximal unfired position and, when such a staple cartridge assembly is installed into the system 25100, the sled 25121
deflects, or bends, the deflectable portion 25143 downwardly into its unlocked positon. When the lockout member
25140 is in its unlocked position referring to FIG. 110, the firing member pin 25113 is clear to advance beyond the lock
face 25142 thus permitting the firing member 25110 to be advanced distally to deploy staples and cut tissue during a
firing stroke.

[0471] As can be seen in FIGS. 109 and 110, some longitudinal movement of the firing member 25110 is permitted
when the lockout member 25140 is in its locked position. This freedom of longitudinal movement when the lockout
member 25140 is in its locked position allows the firing member 25110 to be advanced distally to close the jaws of the
system 25 100 and moved proximally to prevent the jaws to be re-opened. Manipulating the jaws of the system 25100
may be necessary for loading and/or unloading staple cartridges, for example.

[0472] As mentioned above, the sled 2512 1 does not return with the firing member 25110 when the firing member
25110 is retracted after the firing stroke. When the firing member 25110 is retracted, the firing member pin 25113

deflects, or bends, the deflectable portion 25143 to its unlocked position permitting the pin 25113 to pass the lock face
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25142 and return to a home position. Once the pin 25113 is retracted past the lock face 25 142, the lockout member
25140 springs back, or returns, to its locked position to prevent a repeat firing with a spent staple cartridge installed
within the system 25100. The firing member 251 10 can be retracted even further such that the jaws of the system
25100 can then be undamped from the stapled tissue.

[0473] Referring now to FIGS. 111-1 13, another surgical instrument system 25200 is depicted. The system 25200
comprises another type ot a missing cartridge and spent cartridge lockout arrangement. The system 25200 comprises a
firing member 25210 and a staple cartridge assembly 25220. The firing member 25210 comprises a distally-presented
cutting portion 2521 1 configured to cut tissue when advanced through the system 25200. The firing member is
configured to deploy a plurality of staples from the staple cartridge assembly 25220 by advancing a sled 25221
longitudinally through the staple cartridge assembly 25220. The sled 25221 is movable from a proximal unfired position
to a distal fully-fired position during a staple firing stroke. The sled 25221 does not retract with the firing member
25210; however, embodiments are envisioned in which the sled 25221 is at least partially retracted.

[0474] The surgical instrument system 25200 further comprises a lockout member 25240. The lockout member
25240 is configured to prevent the tiring member 25210 from being advanced through its staple firing stroke when a
cartridge is not present within the system 25200 or a spent, or partially spent, cartridge is present within the system
25200. The lockout member 25240 comprises a first, or proximal, portion 25241 rotatably mounted to a first spine pin
25201 of the system 25200. The spine pin 25201 may extend from a shaft frame, or spine, of the system 25200, for
cxample. The lockout member 25240 further compriscs a sccond portion 25242, a third, or catch, portion 25243, and a
fourth, or distal, portion 25245, The lockout member 25240 is movable between a locked position (FIGS. 111 and 113)
and an unlocked position (FIG. 112). The lockout member 25240 is spring-biased into the locked position when a
staple cartridge assembly is not properly installed within the system 25200. The lockout member 25240 is also biased
into the locked position when a spent, or partially spent, staple cartridge assembly is installed within the system 25200.
[0475]  When the lockout member 25240 is in its locked position as illustrated in FIG. 111, a firing member pin 25213
mounted on the firing member 25210 is configured to abut a lock face, or shoulder, 25244 of the lockout member
25240. As aresult of the lock face 25244, distal advancement of the firing member 25210 is blocked beyond this
position. To move the lockout member 25240 from its locked position to its unlocked position, an unspent, ready-to-fire
staple cartridge assembly must be installed within the system 25200. An unspent, ready-to-fire staple cartridge
assembly comprises a sled 25221 in a proximal unfired position.

[0476] The sled 25221 comprises a magnet 25226 oriented with one of its poles "PI" facing the distal portion 25245
of the lockout member 25240 and another pole "P2" facing away from the distal portion 25245 of the lockout member
25240. The distal portion 25245 of the lockout member 25240 comprises a magnet 25246 disposed thereon. The
magnet 25246 is orientated with a pole "PI" facing the like pole "PI" of the sled magnet 25226 and another pole "P2"
facing away from the sled magnet 25226. The pole P of the magnet 25226 and the pole PI of the magnet 25246 repel
cach other. This relationship creates a levitational effect when the sled 25221 is in its proximal unfired position (FIG.
112) which pushes, or repels, the lockout member 25240 upward into its unlocked position, lifting the lock face 25244
away from the pin 25213 of the firing member 25210 to permit the pin 25213 to advance beyond the lock face 25142,

The firing member 25210 can then be advanced distally to deploy staples and cut tissue during a firing stroke.
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[0477] When the firing member 25210 is retracted after its firing stroke, the pin 25213 is configured to contact an
angled face of'the distal portion 25245 to push the distal portion 25245 and, thus, the lockout member 25240 toward its
unlocked position permitting the pin 25213 to pass the lock face 25244 when returning to a home position. Once the pin
25213 passes the lock face 25244, the lockout member 25240 springs back, or returns, to its locked position to prevent
to prevent the firing stroke from being repeated with a spent, or partially spent, staple cartridge installed within the
system 25100.

[0478]  Similar to the system 25100 illustrated in FIGS. 109 and 110, the lockout member 25240 is configured to
permit the firing member 25210 to move within a distance "y" to permit the clamping and unclamping of the jaws when
the firing member 25210 is relied on for the clamping and unclamping functions. The pin 25213 and, thus, the firing
member 25210 can be moved proximally and distally within the catch portion 25243 of the lockout member 25240 cven
though a staple cartridge is missing from and/or a spent staple cartridge is positioned within the system 235 100.

[0479]  Another surgical instrument system 25300 is depicted in FIGS. 114-119. The system 25300 comprises another
type of lockout arrangement where the system 25300 is configured to be locked out when a cartridge is not installed
within the system 25300. The system is further configured to be locked out when a spent, or partially spent, cartridge is
installed within the system 25300. The systemn 25300 comprises a firing member 253 10 and a staple cartridge assembly
25320. The firing member 253 10 comprises a distally -presented cutting portion 253 11 configured to cut tissue when
advanced through the system 25300. The firing member 253 10 is configured to deploy a plurality of staples from the
staple cartridge assembly 25320 by advancing a sled 25330 (FIG. 115) longitudinally through the staple cartridge
assembly 25320. The sled 25330 is movable between a proximal unfired position to a distal fully-fired position during a
firing stroke. In various instances, the sled 25230 does not retract with the firing member 253 10; however,
embodiments are envisioned in which the sled 25230 is at least partially retracted.

[0480] The surgical instrument system 25300 further comprises a lockout member 25340. The lockout member
25340 is configured to prevent the firing member 253 10 from being advanced through a staple firing stroke when a
cartridge is not present within the system 25300 or a spent, or partially spent, cartridge is present within the system
25300. The lockout member 25340 is similar to the lockout members 25140, 25240 in many respects. Referring to
FIGS. 117-119, the lockout member 25340 comprises a first, or proximal, portion 25341 rotatably mounted to a first
spine pin 25301 of the system 25300. Alternatively, the proximal portion 25341 can be fixedly mounted to the spine
25301 of'the system 25300. The lockout member 25340 further comprises a second portion 25342, a third, or catch,
portion 25343, and a fourth, or distal, portion 25345. The lockout member 25340 is movable between a locked position
(FIGS. 117 and 119) and an unlocked position (FIG. 118). The lockout member 25340 is spring-biased into its locked
position when a staple cartridge assembly is not installed within the system 25300. The lockout member 25340 is also
biased into its locked position when a spent, or partially spent, staple cartridge assembly is installed within the system
25300.

[0481] The staple cartridge assembly 25320 comprises a sled 25330 and plurality of drivers 25328 configured to
gject a staple upon being driven by the ramps 25330A, 25330B, 25330C, and 25330D of the sled 25330 during a staple
firing stroke. The staple cartridge assembly 25320 further comprises a control member movable between an unspent
position and a spent position by the sled 25330 when the sled 25330 is advanced distally during its staple firing stroke.

The control member is in its unspent position when a staple cartridge 25320 is loaded into the surgical instrument
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system 25300 and is configured to move the lockout member 25340 from its locked position to its unlocked position
when the unspent staple cartridge assembly 25320 is loaded into the surgical instrument system 25300. A first
configuration of a proximal driver 25325 is illustrated in FIGS. 114 and 116. The proximal driver 25325 comprises a
driver wedge portion 25326 and a magnetic portion 25327, When the proximal driver 25325 is in its unspent position
and the sled 25330 is in its unfired position (FIG. 118), the driver wedge portion 25326 is positioned within a sled notch
2533 1 and the magnetic portion 25327 is in close enough proximity to the distal portion 25327 to attract the distal
portion 25327 to move, or lift, the lockout member 25340 into its unlocked position.

[0482] A similar proximal driver configuration is depicted in FIGS. 118 and 119. A proximal driver 25325
comprises a driver wedge portion 25326' and a magnetic portion 25327'. The wedge portion 25326' of the proximal
driver 25325" is positioned on the side of the proximal driver 25325'. When the proximal driver 25325' is in its unspent
position and the sled 25330 is in its unfired position (FIG. 118), the driver wedge portion 25326' is positioned within
the sled notch 2533 1 and the magnetic portion 25327 is in close enough proximity to the distal portion 25327' to attract
the distal portion 25327' to move the lockout member 25340 into its unlocked position. When the driver wedge portion
25326' is positioned within the sled notch 2533 1, the magnetic portion 25327 is configured to retain the lockout
member 25340 in its unlocked position. When the sled 25330 is advanced distally from its unfired position, the sled
25330 drives the proximal driver 25325' so that the driver wedge portion 25326' is driven out of the sled notch 2533 1.
As aresult, the magnetic portion 25327' is no longer in close enough proximity to the lockout member 25340 to hold
the lockout member in its unlocked position and, therefore, the lockout member is spring-biased into its locked position
(FIG. 119). A datum "D" is defined as a top surface of the sled 25330 and, when the bottom of the wedge portion
25326' is aligned with or above the datum D, the magnetic relationship between the distal portion 25345 and the
magnetic portion 25327 is insufficient to hold the lockout member 25340 in its unlocked position thus releasing the
lockout member 25340,

[0483] Once the lockout member 25340 has been released to its locked position (FIG. 119) and the installed
cartridge assembly 25320 has been at least partially spent (FIG. 119), the system 25300 is prevented from re-firing the
same cartridge assembly 25320. When the firing member 253 10 is retracted, the lockout pin 253 12 rides underneath the
distal portion to move the lockout member 25340 temporarily out of the way until the lockout pin 253 12 reaches the
catch portion 25343. When the lockout pin 253 12 reaches the catch portion 25343, the lockout member 25340 springs
back, or returns, to its locked position. When in its spent position, the magnetic portion 25327 does not pull the
lockout member 25340 into its unlocked position. Invarious instances, the proximal driver 25325' may engage the
staple cartridge assembly 25320 in a press-fit manner when the proximal driver 25325' is moved into its spent position
by the sled 25330 to prevent the proximal driver 25325' from falling toward its unspent position. Such an arrangement
may prevent the lockout member 25340 from being falsely unlocked. In addition to a spent cartridge assembly, not
having a cartridge installed within the system 25300 urges the lockout member into its locked position. The mere
absence of a proximal driver altogether prevents the lockout member 25340 from moving to its unlocked position.
[0484] The control members 25325, 25325" are driven by the sled 25330 and can be referred to as drivers; however,
they do not drive staples. In this way, the control members 25325, 25325' comprise "false" drivers. That said, it is

contemplated that the proximal most staple driver of a staple cartridge assembly could be used as a control member.
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[0485] Another surgical instrument system is depicted in FIGS. 120-122. The system 25400 comprises a staple
cartridge assembly 25410, a lockout circuit system 25420, and a lockout member 25430. The lockout member 25440 is
fixedly attached to a spine portion 25401 of the system 25400. The lockout member 25430 further comprises a spring
member, for example, and is biased toward its locked position (FIG. 122). When the lockout member 25430 is in its
locked position, a hook portion 2543 1 of the lockout member 25430 is configured to catch a firing member in the event
that the surgical instrument or clinician tries to advance the firing member beyond the lockout member 25440 without
an unspent staple cartridge assembly installed within the system 25400.

[0486]  To move the lockout member 25440 to its unlocked position so that a firing member can be advanced through
the staple cartridge assembly 25410 during a staple firing stroke, an electromagnet 25421 is employed. The
electromagnet 25421 1is disposed on the spine portion 25401 of the system 25400 but may be disposed at any suitable
location within the system 25400. Conductors are positioned within the system 25400 along the spine portion 25401,
for example, to power the electromagnet 25421, The lockout circuit system 25420 which encompasses the
electromagnet 25421 and its power source extends through the staple cartridge assembly 25410. As discussed below,
when the circuit 25420 is complete, or closed, the electromagnet 25421 is powered. When the circuit is not complete,
or open, the electromagnet 25421 is not powered. As also discussed below, the presence of a spent, or partially-spent,
cartridge in the system 25400 is a scenario where the circuit 25420 is open. The absence of a cartridge in the system
25400 is another scenario where the circuit 25420 is open.

[0487]  The lockout circuit system 25420 comprises conductors 25422 extending from the electromagnet 25421 to a
pair of electrical contacts 25423 positioned within the system 25400. The electrical contacts 25423 are positioned
within ajaw of the system 25400 such as a channel portion which receives the staple cartridge assembly 25410, for
example. The staple cartridge assembly 25410 further comprises conductor legs 25425 configured to engage the
contacts 25423 when the staple cartridge assembly 25410 is fully seated in the channel portion of the jaw. The
conductor legs 25425 are part of an electrical trace 25424 defined within the staple cartridge assembly 25410. The
conductor legs 25425 are disposed on a proximal face 25412 of the cartridge assembly 25410. Also disposed on the
proximal face 25412 is a severable portion 25426 of the electrical trace 25424 which extends across a slot 2541 1 of the
staple cartridge assembly 25410. A cutting edge of a firing member is configured to sever, or incise, the severable
portion 25426 during a staple firing stroke of the firing member.

[0488] When a cartridge assembly is installed and is unspent, further to the above, the severable portion 25426 is
not severed and the lockout circuit 25420 is complete, or closed. When the lockout circuit 25420 is complete (FIG.
121), the electromagnet 25421 receives power urging the lockout member 25430 to its unlocked position permitting the
firing member to pass thereby. After the severable portion 25426 is severed, or cut, during a firing stroke of the firing
member, the surgical instrument detects an incomplete circuit. An incomplete, or open, circuit indicates that the staple
cartridge assembly 25410 is in a false configuration. This may be due to having a spent, or partially spent, cartridge
installed or to not having a cartridge installed within the system 25400. When the circuit 25420 1s incomplete (FIG.
122), for example, in a false configuration, the electromagnet 25421 loses power and releases the lockout member
25430 to its locked position (FIG. 122).

[0489] When the spent staple cartridge assembly 25410 is removed from the surgical instrument system 25400, the

lockout circuit 25420 remains in an open state and the electromagnet 25421 remains unpowered. When an unspent
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staple cartridge assembly 25410 is fully seated in the system 25400, the lockout circuit 25420 is once again closed and
the electromagnet 25421 is repowered to unlock the lockout member 25430. Notably, it a staple cartridge assembly
25410 is not fully seated in the system 25400, the legs 25425 will not be engaged with the contacts 25423 and the
lockout circuit 25420 will remain in an open, unpowered state.

[0490] Another surgical instrument system 25500 is depicted in FIGS. 123 and 124. The system 25500 comprises a
staple cartridge 25501 comprising a sled 25510 movable between an untired position and a fired position. A firing
member 25503 is configured to move the sled 25510 from its the unfired position to its fired position to deploy a
plurality of staples (not shown) stored within the cartridge 2550 1 via ramps 255 11. The system 25500 further comprises
a circuit 25520 configured to indicate to the surgical instrument and/or the user of the system 25500 whether the
cartridge installed within the system 25500 is spent, or partially spent, or whether the cartridge installed within the
system 25500 is unspent and ready-to-fire. When the sled 255 10 is in its unfired position, the sled 255 10 completes the
circuit 25520 and when the sled 25510 is in its fired, or partially -fired, position, the sled 255 10 does not complete the
circuit 25520 and the circuit 25520 is open.

[0491] The lockout circuit 25520 comprises a pair ot conductors 25521 in electrical communication with a surgical
instrument handle, for example, and a pair of electrical contacts 25522 positioned within ajaw portion of the surgical
instrument system 25500 configured to support the staple cartridge 25501, The electrical contacts 25522 are positioned
such that corresponding pads, or contacts, 25523 disposed on a proximal face 25512 of the sled 255 10 contact the
clectrical contacts 25522 when the staple cartridge 25501 is fully seated in the system 25500 and the sled 25510 is in its
unfired position (FIG. 124). A tether portion, or conductor, 25524 connects, or electrically couples, the contacts 25523
and is attached to a proximal middle face 255 13 of the sled 25510. The contacts 25522 extend to a bottom face of the
sled in addition to the proximal face 25512, When the sled 255 10 is in its unfired position, the contacts 25523 are
engaged with the lockout circuit 25520 and the lockout circuit 25520 is complete indicating an untired, ready-to-fire
staple cartridge. When the lockout circuit 25520 is incomplete, the surgical instrument can be locked out using software
and/or a mechanical feature such as those disclosed herein, for example. In at least on¢ instance, the lockout circuit
25520 is in signal communication with a controller of the surgical instrument system 255500 which supplies power to
an electric motor of the firing drive when the lockout circuit 25520 is in a closed state and prevents power from being
supplied to the electric motor when the lockout circuit 25520 is open.

[0492] A firing member lockout arrangement of a system 25600 is depicted in FIGS. 125-129. The system 25600
comprises a firing member 25610, a lockout 25620, and a shaft spine 25601. The shaft spine 25601 houses the lockout
25620 and the firing member 25610, The firing member 25610 compriscs a distally-presented cutting edge 2561 1
configured to incise tissue during a staple firing stroke of the firing member 25610. The lockout 25620 is configured to
catch the firing member 25610 when the lockout 25620 is activated and permit the firing member 25610 to pass
thereby. Further to the above, the lockout 25620 can be activated by a controller of the system 25600 when an unspent
staple cartridge 1s not positioned in the system 25600.

[0493] The lockout 25620 comprises a solenoid 25621 and a mechanical linkage comprising a first link 25623 and a
second link 25624, The links 25623, 25624 are attached at a pivot 25622. The solenoid 25621 is positioned within the
spine 25601 such that the solenoid 25621 can apply a force to the linkage near the pivot 25622, The lockout 25620 is
illustrated 1n its biased, locked position in FIGS. 125 and 126. The lockout 25620 further comprises a lock body, or
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cam plate, 25625 pivotably coupled with an end of the second link 25624. The cam plate 25625 is biased into a knife
band window 25612 to catch the firing member 25610 when the solenoid 25621 is in its unactuated configuration as
illustrated in FIGS. 125 and 126.

[0494] In various instances, multiple windows are provided in the firing member 25610. Another window, such as
the window 25614, may comprise another proximal surface. The window 25614 may act as an intermediate lockout to
lock the firing member 25610 in the midst of an operation. An event such as knife binding, for example, may trigger
the solenoid 25621 to release the lockout 25620 into its locked position to prevent further actuation of the firing member
25610. Invarious instances, distal surfaces of the windows in the firing member 25610 may be configured such that
when the firing member 25610 is retracted proximally, the cam plate 25625 may glide over the distal surfaces to prevent
the locking of the firing member 25610 as the firing member 25610 is moved proximally. In other instances, locking
the firing member 25610 as it moves proximally may be desirable.

[0495] In some instances, a lockout can be configured to permit movement in one direction but prevent movement in
another direction. For example, slight retraction of the firing member 25610 may be desirable when the distal
movement of the firing member 25610 has been locked out. When retracted proximally in such instances, the tissue in
the area that caused the firing member 25610 to bind up may naturally decompress and, after a defined time period of
waiting for the tissue to decompress, the solenoid 25621 may be activated to move the lockout 25620 into its unlocked
position (FIGS. 127 and 128) thus permitting the firing member 25610 to be advanced distally again,

10496] FIGS. 127-129 illustrate the lockout 25620 in its unlocked position. Upon comparing FIGS. 125 and 126 to
FIGS. 127-129, it can be seen that, when actuated, the solenoid 25621 moves the mechanical linkage into a collinear
configuration to slide, or urge, the cam plate 25625 out of the window 25612 to unlock the firing member 25610. Slider
supports 25603 are provided within the spine 25601 to guide the cam plate 25625 as the solenoid 25621 moves the
mechanical linkage. The slider supports 25603, in at least one instance, control the movement of the cam plate 25625 to
a linear path, for example.

[0497] Various embodiments are disclosed herein which comprise a lockout configured to prevent a firing member
from being advanced distally in certain instances. In many instances, the lockout is more than adequate to block the
distal advancement of the firing member. In some instances, it may be desirable to have more than one lockout
configured to block the distal advancement of the firing member. In such instances, a primary lockout and a secondary
lockout can block the distal advancement of the firing member. As described in greater detail below, the secondary
lockout can be actuated as a result of the primary lockout being actuated. For example, the primary lockout can block
the distal advancement of the tiring member because a staple cartridge jaw is missing trom the loading unit, the staple
cartridge jaw is improperly attached to the loading unit, and/or the staple cartridge jaw has previously been at least
partially fired and, when the distal displacement of the firing member is impeded by the primary lockout, the secondary
lockout can be actuated to assist the primary lockout in blocking the distal advancement of the firing member.

10498] ‘Turning now to FIGS. 141 and 142, a loading unit compriscs a shaft 21730 and a firing member system
extending through the shaft 21730. The firing member system comprises a first, or proximal, firing member 21760 and
a second, or distal, firing member 21762, During a staple firing stroke of the firing member system, the proximal firing
member 21760 is pushed distally by an electric motor and/or hand crank, for example. Likewise, the distal firing

member 21762 is pushed distally by the proximal firing member 21760. The firing member system further compriscs a
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lockout 21780 positioned intermediate the proximal firing member 21760 and the distal firing member 21762. The
lockout 21780 is configured to transmit a firing force from the proximal firing member 21760 to the distal firing
member 21762 during a staple firing stroke. In the event that the force transmitted through the lockout 21780 exceeds
the firing force expected during the staple firing stroke, and/or exceeds a predetermined threshold force, the lockout

2 1780 moves into a locked configuration as illustrated in FIG. 142 and as described in greater detail further below.
[0499] The lockout 21780 comprises lock arms 21782 pivotably mounted to the proximal tiring member 21760 at a
pivot 21784. The lock arms 21782 are configured to abut drive surfaces 21768 defined on the proximal end of the firing
member 21762 and push the firing member 21762 distally. In at least one instance, the drive surfaces 21768 form a
conical surface, for example. The lockout 21780 further comprises a biasing member, or spring, 21785 configured to
bias the lockout arms 21782 inwardly toward an unlocked configuration, as illustrated in FIG. 141, against the drive
surfaces 21768. Each lock arm 21782 comprises a pin 21783 extending therefrom which is configured to mount an end
of the spring 21785 thereto. When the lockout 21780 moves into a locked configuration, further to the above, the lock
arms 21782 slide relative to the drive surfaces 21768 and splay, or rotate, outwardly into engagement with the shaft
21730. The shaft 21730 comprises a rack, or racks, of teeth 21781 detined therein which are engaged by the lock arms
21782 and prevent the proximal firing member 21760 from being advanced distally.

[0500] Further to the above, the spring 217835 is resiliently stretched when the lock arms 21782 are displaced
outwardly. The stiffness of the spring 21785 is selected such that the spring 21785 can hold the lock arms 21782 in
their unlocked configuration against the drive surfaces 21768 when the force transmitted from the proximal firing
member 21760 to the distal firing member 21762 is below the threshold force yet permit the lock arms 21782 to
displace outwardly when the force transmitted from the proximal firing member 21760 to the distal firing member
21762 exceeds the threshold force. The force transmitted between the proximal firing member 21760 and the distal
firing member 21762 1s below the threshold force when the tiring system is firing the staples from a staple cartridge and
above the threshold force when the distal firing member 21760 is blocked by a missing cartridge and/or spent cartridge
lockout, for example. In such instances, the lockout 21780 is deployed in response to another lockout blocking the
advancement of the staple firing system. Stated another way, the lockout 21780 can comprise a secondary lockout
which co-operates with a primary lockout to block the advancement of the staple firing system.

[0501] In various instances, further to the above, the lockout 2 1780 can provide overload protection to the staple
firing system. For instance, the staple firing system can become jammed during a firing stroke and the lockout 21780
can deploy to stop the staple firing stroke. In such instances, the lockout 21780 can transfer the firing force, or at least a
portion of the firing force, to the shaft 21730 instead of the staple cartridge. As a result, the lockout 21780 can prevent
the firing system and/or staple cartridge from being damaged, or at least further damaged. In such instances, the lockout
21780 is deployed in response to a condition of the stapling assembly other than a predefined lockout. Referring again
to FIGS. 141 and 142, the teeth racks 21781 are the same length as, or longer than, the firing stroke of the staple firing
system such that the lockout 21780 can engagc the tcoth racks 21781 at any point during the firing stroke.

[0502] When the force being transmitted from the proximal firing member 2 1760 to the distal firing member 21762
drops below the force threshold, the spring 21785 can resiliently return the lock arms 21782 to their unlocked

configuration and into engagement with the drive surfaces 21768 of the distal firing member 21762. At such point, the

82

MassagerPriorArt0002951

Petitioner Therabody Ex-1013, 0594



WO 2017/184505 PCT/US2017/027929

firing stroke can be completed if the condition that caused the second lockout 21780 to actuate has abated. Otherwise,
the proximal firing member 21760 can be retracted.

[0503] Turning now to FIGS. 151-154, a loading unit comprises a shaft 24530 and a staple firing system extending
through the shaft 24530. The staple firing system comprises a proximal firing member 24560 and a distal firing
member 24562. During a staple firing stroke of the staple firing system, the proximal firing member 24560 is pushed
distally by an electric motor and/or hand crank, for example. Likewise, the distal firing member 24562 is pushed
distally by the proximal firing member 24560. The staple firing system further comprises a lockout 24580 positioned
intermediate the proximal firing member 24560 and the distal firing member 24562. The lockout 24580 is configured to
transmit a firing force from the proximal firing member 24560 to the distal firing member 24562 during a staple firing
stroke. In the event that the force transmitted through the lockout 24580 exceeds the tiring force expected during the
staple firing stroke, and/or exceeds a predetermined threshold force, the lockout 24580 moves into a locked
configuration as illustrated in FIGS. 153 and 154.

[0504] Referring primarily to FIGS. 152 and 154, the lockout 24580 comprises a substantially C-shaped
configuration, for example, which extends around a portion of the distal firing member 24562. The lockout 24580
comprises lock arms 24584 which grip the distal firing member 24562 when the lockout 24580 is in its unactuated, or
unlocked, configuration, as illustrated in FIGS. 151 and 152. The lockout 24580 further comprises a drive tab 24582
which is contacted by the proximal firing member 24560 when the proximal firing member 24560 is driven distally
during a staple firing stroke of the staple firing system. When the lockout 24580 is pushed distally by the proximal
firing member 24560, the lockout 24580 abuts a drive surface 24564 defined on the distal firing member 24562 and
pushes the distal firing member 24562 distally. As a result, the lockout 24580 transmits a pushing force from the
proximal firing member 24560, through the lock arms 24584, and into the drive surface 24564.

[0505] Referring primarily to FIG. 151, the drive tab 24582 1s not co-planar with the lock arms 24584; rather, the
drive tab 24582 extends laterally from a plane defined by the lock arms 24584. More particularly, the drive tab 24582
comprises an elevated portion which is upset from the lock arms 24584, at least when the lockout 24580 is in its
unactuated configuration. The lockout 24580 is configured to remain in its unactuated configuration so as long as the
pushing force being transmitted through the lockout 24580 is below a threshold force. The pushing force required to
complete the firing stroke isbelow this threshold force. When the pushing force transmitted through the lockout 24580
exceeds the threshold force, the lockout 24580 collapses into its actuated configuration as illustrated in FIGS. 153 and
154. The pushing force can exceed the threshold force when the distal firing member 24562 abuts a missing cartridge
and/or spent cartridge lockout in the staple cartridge, for example.

[0506] Referring again to FIGS. 153 and 154, the lock arms 24584 splay radially outwardly to engage the shaft
24530 when the lockout 24580 moves into its actuated configuration. In at least one instance, the shaft 24530 can
comprise a recess 24534 defined therein which is configured to receive the lock arms 24584, The recess 24534 is
detfined in the shaft 24530 such that the lock arms 24584 are aligned with the recess 24534 when the distal advancement
of the firing system is blocked by a missing cartridge and/or spent cartridge lockout. Once the lock arms 24584 are in
the recess 24534, the lockout 24580 can also block the distal advancement of the firing system. In various instances, the
recess 24534 is positioned and arranged to stop the firing member 24560 before a cutting member of the firing drive

incises tissue. When the proximal firing member 24560 is retracted and the pushing load being applied to the lockout
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24580 drops below the threshold force, the lockout 24580 can resiliently return back to its unactuated configuration. At
such point, an unspent cartridge can be placed in the loading unit to defeat the missing cartridge and/or spent cartridge
lockout such that the firing system can be advanced distally through its staple firing stroke. At any point, however, the
proximal firing member 24560 can be retracted to retract the distal firing member 24562.

[0507] The threshold force of the lockouts described above can be actuated if the staple firing system is accelerated
too quickly. Stated another way, an acceleration spike in a staple firing system can cause a force spike which exceeds a
threshold force of the lockout which causes the lockout to stop the staple firing system. Such instances can arise when a
firing trigger mechanically coupled to the staple firing system is squeezed too quickly and or a power supply is suddenly
applied to an electric motor of the staple firing system, for example. In at least one instance, an acceleration spike can
occur when the power applied to the electrical motor is improperly modulated and/or when a software fault has occurred
in the motor controller, for example. Such acceleration spikes and force spikes are typically transient and the firing
stroke can be completed once the force being transmitted through the staple firing system drops back below the
threshold force.

[0508] Turning now to FIG. 143, a stapling assembly comprises a shaft 21830 and a firing member 21860
extending therethrough. The stapling assembly further comprises a lockout system 21880. The lockout system 21880
comprises lock arms 21882 rotatably mounted to the staple firing member 21860 about pivots 21884, Each lock arm
21882 is rotatable between an unactuated position, which is shown in solid lines in FIG. 143, and an actuated position,
which is shown in phantom lincs in FIG. 143. The lockout systcm 21880 tfurther compriscs cantilever springs 21885
mounted to the staple firing member 21860 configured to bias the lock arms 21882 into their unactuated positions. The
stapling assembly further comprises an actuator 21862 mounted to the firing member 21860 which is configured to
slide, or drag, against the housing of the shaft 21830 when the firing member 21860 is moved distally. When the firing
member 21860 is accelerated too quickly, or above a threshold level, the drag force between the actuator 21862 and the
shaft 21830 will slow or grip the actuator 21862 and allow the firing member 21860 to slide relative to the actuator
21862. In such instances, the relative movement between the actuator 21862 and the firing member 21860 drives the
lock arms 21882 outwardly into engagement with racks of teeth 21881 defined in the shaft 21830 to stop, impeded, or
slow the distal progression of the staple firing system.

[0509] Turning now to FIG. 144, a stapling assembly comprises a shaft 21930 and a firing member 21960
configured to be translated within the shaft 21930. The stapling assembly further comprises a lockout system 21980
including a lock arm 21982 rotatably mounted to the staple firing member 21960 about a pivot 21984, The lock arm
21982 is rotatablc between an unactuated position, which is shown in solid lines in FIG. 144, and an actuated position,
which is shown in phantom lines in FIG. 144. The lockout system 21980 further comprises a coil spring 21985
mounted to the staple firing member 21960 and the lock arm 21982 which is configured to bias the lock arm 21982 into
its unactuated position. The lockout system 21980 further comprises an actuator, or weight, 21989 mounted to the lock
arm 21982 which is configured to inertially rotate the lock arm 21982 when the firing member 21960 is accelerated
distally. When the firing member 21960 is accelerated too quickly, or above a threshold level, the inertial force
generated by the weight 21989 is sufficient to overcome the biasing force of the spring 21985 and rotate the lock arm
21982 into engagement with a rack of teeth 21981 defined in the shaft 21930. In such instances, the lockout system

21890 will stop, impede, or slow the distal progression of the staple firing system until the acceleration of the firing

84

MassagerPriorArt0002953

Petitioner Therabody Ex-1013, 0596



WO 2017/184505 PCT/US2017/027929

member 21960 drops below the threshold and the spring 21985 can pull the lock arm 21982 out of engagement with the
rack of tceth 21981.

[0510] In addition to or in lieu of the above, a stapling assembly can comprise means for regulating the speed of a
staple firing system which can, in various instances, reduce or smooth acceleration spikes generated within the staple
firing system. Turning now to FIG. 153, a stapling assembly can comprise a shaft 22030 and a staple firing member
22060 configured to be translated within the shaft 22030. The stapling assembly further comprises a dampening system
22080 including a dampening member, or bumper, 22081 configured to slow the distal translation and/or proximal
translation of the staple firing member 22060. The dampening member 22081 is comprised of a compliant and/or
clastomeric material, such as rubber, for example, which is configured to generate a dampening force opposing the
pushing force being applicd to the firing member 22060 when the firing member 22060 contacts the dampening member
22081. The firing member 22060 extends through an aperture defined in the dampening member 22081 and comprises
an annular ridge 22082 configured to engage the dampening member 22081. Although only one dampening member
22081 and shaft ridge 22082 are illustrated in FIG. 155, the stapling assembly can comprise any suitable number of
dampening members 22081 and/or shaft ridges 22082, for example.

[0511] Further to the above, the bumper 22081 is positioned within the shaft 22030 such that the ridge 22082
contacts the bumper 22081 just before the firing member 22060 reaches a missing cartridge and/or spent cartridge
lockout. In such instances, the dampening system 22080 can reduce the speed of the firing member 22060 before the
firing member 22060 reaches a lockout and, as a result, reduce the possibility that the firing member 22060 crashes
through, or unintentionally defeats, the lockout.

[0512] Turning now to FIG. 156, a stapling assembly can comprise a shaft 22130 and a staple firing member 22160
configured to be translated within the shaft 22130. The stapling assembly further comprises a hydraulic dampening
system 22180 including a cylinder assembly configured to slow the firing member 22 160 during its staple firing stroke.
The cylinder assembly comprises an input piston 22181 slidably positioned in a chamber 22183 which is sealingly
engaged with the sidewalls of the chamber 22183. The cylinder assembly further comprises an output piston 22184
slidably positioned in a chamber 22185 which is sealingly engaged with the sidewalls of the chamber 22185. As
illustrated in FIG. 156, a portion of the chamber 22183 is in fluid communication with a portion of thc chamber 22185
via a restricted orifice 22189. An incompressible, or substantially incompressible, fluid 22182 is contained in the
chambers 22183 and 22185 between the input piston 22181 and the output piston 22184. In at least one instance, the
fluid 22182 comprises hydraulic fluid, for example. In certain instances, the fluid 22182 comprises salt water, for
cxample. When the firing member 22160 is advanced distally, the firing member 22160, or a shoulder defined on the
firing member 22160, contacts a cam, or angled, surface defined on the input piston 22181 and drives the input piston
downwardly into the chamber 22183. In such instances, the input piston 22181 displaces the fluid 22182 into the
chamber 22185 which, in turn, displaces the output piston 22184 within the chamber 22185. The movement of the
output piston 22184, the fluid 22182, and the input piston 22181 is resisted by a spring 22186 positioned in the chamber
22185. As aresult of the above, the dampening system 22180 applies a drag force to the firing member 22160 which
increases proportionately with an increase in the speed of the firing member 22160 and can limit the maximum speed of

the firing member 22160. Similar to the above, the dampening system 22180 can be positioned in the shaft 22130 so
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that the firing member 22160 contacts the dampening system 22180 just before, or at least before, the firing member
22160 reaches a lockout.

[0513] Turning now to FIG. 158, a stapling assembly can comprise a shaft 22330 and a firing member 22360
slidable within the shaft 22330. The stapling assembly further comprises a pneumatic piston arrangement 22380
configured to apply a drag force to the firing member 22360. The firing member 22360 comprises a cylindrical, or at
least substantially cylindrical, rod extending through a support defined in the shaft 22330 and an integrally-formed
piston 22362 slideably positioned in a cylinder 22383 defined in the shaft 22330. The piston arrangement 22380
comprises one or more piston seals 22382 seated within seal grooves extending around the piston 22362. The piston
seals 22382 are sealingly engaged with the piston 22362 and a cylinder wall 22381 of the cylinder 22383. The piston
arrangement 22380 further comprises one or more seals 22361, scated in seal grooves defined in the shatt support,
which are sealingly engaged with the shaft 22330 and the firing member 22360. In various instances, the seals 22361
and 22383 comprise compliant O-rings, for example. In any event, the distal displacement of the firing member 22360
compresses air in the cylinder 22383 and forces the compressed air through avent 22363 defined in the shaft 22330.
This arrangement applies a drag force to the firing member 22360 which increases proportionately with the speed of the
firing member 22360.

[0514] Further to the above, the diameter and/or length of the vent 22363 can be selected to limit the speed of the
firing member 22360 in a desired manner. Moreover, the seals 22382 are sealingly engaged with the shaft 22330 when
the tiring member 22360 is advanced distally and retracted proximally and, as a result, the piston arrangement 22380
applies a drag force to the firing member 22360 when the firing member 22360 is advanced distally and retracted
proximally. In at least one embodiment, a valve, such as a one-way valve, for example, can be positioned and arranged
relative to the vent 22363. The valve can provide an orifice having a smaller diameter when the firing member 22360 is
being advanced distally and an orifice having a larger diameter when the firing member 22360 is retracted proximally.
In such instances, the vent can apply a larger drag force to the firing member 22360 when the firing member 22360 is
being advanced distally as compared to when the firing member 22360 is being retracted proximally for a given speed.
As a result, the valve can provide different directional speed limits.

[0515] Turning now to FIG. 147, a stapling assembly can comprise a staple firing shaft 22060 which is displaced
distally to eject staples from a staple cartridge. The stapling assembly further comprises means for applying an
electromagnetic drag force and/or magnetic drag force to the staple firing shaft 22260. In at least one instance, the
stapling assembly comprises a wound conductor coil 22280 which is energized by a power source, such as a battery, for
example, such that a current tlows through the coil 22280. The wound conductor coil 22280, once energized, creates a
magnetic field which interacts with magnetic elements 22282 defined in and/or attached to the shaft 22260. In at least
one instance, the magnetic elements 22282 comprise permanent magnets, for example. The polarity of the power
source is applied to the coil 22280 such that coil 22280 generates a magnetic field which applies a repulsive force to the
ferromagnetic elements 22282 as the firing member 22260 approaches the coil 22280 and, as a result, applies a drag
force to the firing member 22360 during the staple firing stroke. The intensity or strength of the magnetic field created
by the coil 22280 is stronger near the coil 22280 and, as a result, the drag force applied to the firing member 22360 will

be greater near the coil 22280.
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[0516] In view of the above, the coil 22280, when energized, can act as a brake and, in certain instances, stop, or at
least assist in stopping, the longitudinal movement of the firing member 22360 at the end of the staple firing stroke, for
example. In certain instances, the voltage polarity applied to the coil 22280 can be reversed to reverse the flow of
current through the coil 22280 during the retraction stroke of the firing member 22360. In such instances, the coil
22280 can apply a braking force to the firing member 22360 as the firing member 22360 is retracted away from the coil
22280. Although only one coil 22280 is illustrated in FIG. 147, a stapling assembly can comprise any suitable number
of energizable coils. In addition to or in lieu of the above, a stapling assembly can comprise one or more permanent
magnets mounted to the shaft of the stapling assembly which can apply a magnetic braking force to the staple firing
member.

[0517] In at least one embodiment, referring again to FIG. 147, a power source is not applied to the coil 22280 and
the coil 22280 can act as electric/inductive brake. In such embodiments, the movement of the magnetic elements 22282
through the coil 22280 generates a current in the coil 22280 which, in turn, generates a magnetic field which opposes
the movement of the magnetic elements 22282, When the magnetic elements 22282 are moved slowly relative to the
coil 22280, the opposing magnetic field exerts a negligible braking force on the firing member 2226(). When the
magnetic elements 22282 are moved quickly relative to the coil 22280, the opposing magnetic field is much stronger
and applies a much stronger braking force to the firing member 22260. The coil 22280 and the magnetic elements
22282 can be positioned and arranged such that the braking force is applied to the firing member 22260 just before, or
at least before, the firing member 22260 reaches a missing cartridge and/or spent cartridge lockout.

[0518] As discussed above, the firing member of a staple firing system can be driven by an electric motor. A motor
controller, that may include a processor, and which can be implemented as a microcontroller, can be utilized to control
the voltage supplied to the electric motor and, as a result, control the speed of the staple firing member. In certain
instances, the motor controller can utilize pulse width modulation (PWM) and/or frequency modulation (FM), for
example, to control the speed of the electric motor. In other instances, the motor controller may not modulate the power
supplied to the electric motor. In either event, a stapling assembly can comprise a sensor system in communication with
the motor controller which is configured to detect whether or not an unspent staple cartridge, or an unspent staple
cartridge jaw, has been attached to the stapling assembly. In the event that the sensor system detects that an unspent
staple cartridge is attached to the stapling assembly, the motor controller can recognize a signal from the sensor system
indicating the presence of an unspent staple cartridge and operate the electric motor of the staple firing system when the
user of the stapling assembly actuates the staple firing system. In the event that the sensor system does not detect an
unspent staple cartridge attached to the stapling assembly, the motor controller receives a signal from the sensor system
indicating that an unspent cartridge is not attached to the stapling assembly and prevents the electric motor from
operating the staple firing system. Such an arrangement can comprise an clectronic or software lockout.

[0519] In addition to or in lieu of the above, a stapling system can comprise a sensor system configured to track the
displacement of a staple firing member. Referring to FIG. 149, a staple firing member 22460 of a stapling asscmbly
22400 is movable between a proximal, unfired position and a distal, fired position along a staple firing path 22463. A
detectable magnetic element 22461, for example, is mounted to the staple firing member 22460 which moves along, or
at least substantially along, the staple firing path 22463. In at least one instance, the magnetic element 22461 isa

permanent magnet, for example, which is comprised of iron, nickel, and/or any other suitable material. The sensor
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system comprises a first, or proximal, sensor 2240 1' and a second, or distal, sensor 2240 1 which are configured to
detect the magnetic element 22461 as it moves along the staple firing path 22463 with the translatable member 22460.
The first sensor 22401 and the second sensor 22401 each comprise a Hall Effect sensor; however, the sensors 224017
and 22401 can comprise any suitable sensor. The sensors 2240T and 22401 output a voltage that varies depending on
their respective distances from the magnetic element 2246 1 (a higher voltage is output when the distance is small and a
lesser voltage is output when the distance is great).

[0520] Further to the above, the sensor system comprises a sensor circuit including, among other things, a voltage
source 22403, for example, in communication with the sensors 2240 1' and 2240 1 which supplies power to the sensors
22401' and 2240 1. The sensor circuit further comprises a first switch 22405 in communication with the first sensor
2240 1" and a sccond switch 22405 in communication with the second sensor 2240 1. In at least onc instancc, the
switches 2240 1' and 2240 1 each comprise a transistor, such as a FET, for example. The outputs of the sensors 2240 1",
22401 are connected to the central (gate) terminal of the switches 22405', 22403, respectively. Prior to the firing stroke
of the staple firing member 22460, the output voltages from the sensors 2240 1', 2240 1 are high so that the first switch
22405" and the second switch 22405 are in closed conditions.

[0521] When the magnetic element 2246 1 passes by the first sensor 2240 1', the voltage output of the first sensor
2240 1" is sufficient to change the first switch between a closed condition and an open condition. Similarly, the voltage
output of the second sensor 22401 is sufficient to change the second switch 22405 between a closed condition and an
open condition when the magnetic ¢lement 2246 1 passes by the second sensor 2240 1. When both of the switches
22405' and 22405 are in an open condition, a ground potential is applied to an operational amplifier circuit 22406. The
operational amplifier circuit 22406 is in signal communication with an input channel of a microcontroller 22490 of the
motor controller and, when a ground potential is applied to the operational amplifier circuit 22406, the microcontroller
22490 receives a ground signal from the circuit 22406.

[0522] When the microcontroller 22490 receives a ground signal from the circuit 22406, the microcontroller 22490
can determine that the staple firing stroke has been completed and that the staple cartridge positioned in the stapling
assembly 22400 has been completely spent. Other embodiments are envisioned in which the sensor system is
configured to detect a partial firing stroke of the staple firing member 22460 and supply a signal to the microcontroller
22490 that indicates that the staple cartridge has been at least partially spent. In either event, the motor controller can be
configured to prevent the firing member 22460 from performing another firing stroke until the staple cartridge has been
replaced with an unspent cartridge. In at least one instance, further to the above, the sensor system comprises a sensor
configured to detect whether the spent cartridge has been detached from the stapling assembly and/or whether an
unspent cartridge has been assembled to the stapling assembly.

[0523] Further to the above, the sensor system can be configured to detect whether the firing member 22460 has
been retracted along a retraction path 22462. In at least one instance, the magnetic element 2246 1 can be detected by
the sensor 22401 as the magnetic clement 22461 is retracted along the path 22462 and change the second switch 22405
back into a closed condition. Similarly, the magnetic element 2246 1 can be detected by the sensor 2240 1' as the
magnetic element 22461 is retracted along the path 22463 and change the first switch 22405' back into a closed
condition. By closing the switches 22405 and 22405, the voltage polarity from the battery 22403 is applied to the

circuit 22406 and, as a result, the microprocessor 22490 receives a Vec signal from the circuit 22406 on its input
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channel. Invarious instances, the motor controller can be configured to prevent the electric motor from being operated
to perform another staple tiring stroke until the firing member 22460 has been fully retracted.

[0524] A stapling assembly 25700 comprising a staple cartridge 25730, a firing member 25760, and a lockout
25780 is illustrated in FIGS. 130-133. The staple cartridge 25730 comprises a sled 25770 which is pushed distally by
the firing member 25760 during a staple firing stroke of the firing member 25760. During the staple firing stroke, the
firing member 25760 pushes the sled 25770 distally from a proximal, unfired position (FIGS. 130 and 13 1) toward a
distal, fired position (FIGS. 132 and 133). The sled 25770 is configured to slide under staples removably stored in
staple cavities defined in the staple cartridge 25730 and eject the staples from the staple cavities. In various instances,
the staple cartridge 25730 comprises staple drivers which, one, support the staples in the staple cartridge and, two, are
driven by the sled 25770 to ¢ject the staples from the staple cavities. After the staple firing stroke of the tiring member
25760 has been completed, the firing member 25760 is retracted proximally. Notably, the sled 25770 is not retracted
proximally with the firing member 25760.

[0525] Further to the above, the lockout 25780 comprises lock arms 25782. Each lock arm 25782 comprises a
cantilever beam including a first end mounted to a shaft ot the stapling assembly 25700 and a movable second end
configured to engage the firing member 25760. The firing member 25760 comprises lock apertures 25762 defined
therein which are configured to receive the second ends of the lock arms 25782, When the sled 25770 is in its proximal,
unfired position (FIGS. 130 and 13 1), however, the sled 25770 deflects the lock arms 25782 laterally away from the
firing member 25760 and holds the lock arms 25782 out of the lock apertures 25762. As a result, the lockout 25780
does not prevent the firing member 25760 from performing a staple firing stroke when a staple cartridge 25730 is
positioned in the stapling assembly 25700 and the sled 25770 of that staple cartridge 25730 is in its unfired position.
When the firing member 25760 is advanced distally during its staple firing stroke, the lock apertures 25762 defined in
the tiring member 25760 are no longer aligned with the lock arms 25782 and, as a result, the lock arms 25782 do not
interfere with the stapling firing stroke once it has begun. After the staple firing stroke of the firing member 25760, the
firing member 25760 is retracted proximally to its unfired position, as illustrated in FIGS. 132 and 133. At such point,
the lock apertures 25762 are re-aligned with the lock arms 25782 and, as the sled 25770 was not returned to its unfired
position, the lock arms 25782 can enter into the lock aperturcs 25762 and lockout the firing member 25760.

[0526] As a result of the above, the lockout 25780 comprises a missing cartridge lockout and a spent cartridge
lockout. Alternative embodiments are envisioned in which the staple cartridge 25730 is not removable from the
stapling assembly 25700. In such embodiments, the lockout 25780 would comprise a spent cartridge lockout.

[0527] Referring to FIGS. 134 and 135, a stapling asscmbly 25800 compriscs a staple cartridge 25830 including a
cartridge body 2583 1, a sled 25870 movable distally within the cartridge body 2583 1, and staple drivers 25880. The
cartridge body comprises staple cavities 25832 defined therein and staples removably stored in the staple cavities
25832. The sled 25870 is translatable distally between a proximal, unfired position (FIG. 134) and a distal, fired
position during a staple firing stroke. During the staple firing stroke, the sled 25870 contacts the staple drivers 25880
and drives the staple drivers 25880 upwardly within the staple cavities 25832, as illustrated in FIG. 135. Notably, the
cartridge body 2583 1 comprises several longitudinal rows of staple cavities 25832 defined therein and the staple drivers
25880 are arranged in longitudinal rows which are aligned with the longitudinal rows of staple cavities 25832. During

the staple firing stroke of the sled 25870, the staple drivers 25880 and the staples are driven sequentially as the sled
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25870 is advanced distally. Stated another way, the proximal-most staples drivers 25880 and staples are fired before the
distal-most drivers 25880 and staples are fired. In various instances, the firing of the proximal-most staple drivers
25880 marks the beginning of the staple firing stroke.

[0528] Referring again to FIGS. 134 and 1335, the staple cartridge 25830 comprises a lockout circuit configured to
detect when the staple cartridge 25830 has been at least partially fired. A portion of the lockout circuit extends through
the cartridge body 2583 1 and includes electrical contacts 25834. Another portion of the lockout circuit extends through
the proximal-most staple driver 25880 and includes electrical contacts 25884 which are aligned with the electrical
contacts 25834. When the staple cartridge 25830 is in its unfired condition (FIG. 134), the driver contacts 25884 abut
the cartridge body contacts 25834 and, as a result, the lockout circuit is in a closed condition. When the proximal-most
staple driver 25880 is lifted upwardly by the sled 25870, the driver contacts 25884 are disengaged from the cartridge
body contacts 25834 and the lockout circuit is opened. The lockout circuit is in signal communication with a controller
of the stapling assembly 25800 which is configured to interpret that the opening of the lockout circuit means that the
staple cartridge 25830 in the stapling assembly 25800 has been at least partially fired and that the staple firing system
should not be operated a second, or additional, time without the staple cartridge 25830 being replaced with an unspent
staple cartridge 25830. Once an unspent staple cartridge 25830 has been positioned in the stapling assembly 25800 and
the lockout circuit is closed by the unspent staple cartridge 25830, the controller can permit the staple firing system to
be operated once again.

[0529] In various instances, referring again to FIG. 133, the proximal-most staple driver 25880 is in a slight friction-
fit engagement with the sidewalls of a staple cavity 25832. As a result, the proximal-most staple driver 25880 stays in
its fired position after it has been lifted upwardly by the sled 25870 and, as such, the driver contacts 25884 are held out
of contact with the cartridge body contacts 25834 once the lockout circuit is opened and the possibility of the lockout
circuit re-closing 1s reduced.

[0530] As described above, the staple firing stroke of the staple cartridge 25830 opens the lockout circuit. In
alternative embodiments, the staple firing stroke of a staple cartridge can close a lockout circuit. In such embodiments,
the controller of the stapling assembly can interpret that the closing of the lockout circuit means that the staple cartridge
has been at least partially fired and that the staple firing system should not be operated a second, or additional, time
without the staple cartridge being replaced with an unspent staple cartridge.

[0531] In addition to or in lieu of the above, a stapling assembly can include a detection circuit configured to detect
when the distal-most staple driver 25880 and staple have been fired. In at least one such instance, the distal-most staple
driver 25880 can have the contact arrangement described above, and/or any other suitable arrangement, which changes
the condition of the detection circuit. The controller of the stapling assembly can interpret that the change in condition
of the detection circuit means that the staple cartridge has been completely fired and that the staple firing system should
be retracted, for instance.

10532] Turning now to FIGS. 136 and 137, a stapling asscmbly 25900 compriscs a shaft 25910, an anvil jaw 25920,
and a staple cartridge jaw which is removably attachable to a frame of the shaft 25910. The stapling assembly 25900
further comprises an articulation joint 25940 configured to permit the anvil jaw 25920 and the staple cartridge jaw to
articulate relative to the shaft 25910. Similar to the embodiments described herein, the staple cartridge jaw is movable

between an open position and a closed position to clamp the tissue of a patient against the anvil jaw 25920.
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[0533] The stapling assembly 25900 further comprises a lockout circuit 25980 configured to detect when the staple
cartridge jaw is in its closed position. The lockout circuit 25980 comprises conductors 25984 extending through the
shaft 25910 and an electrode pad 25982 positioned in the anvil jaw 25920. The conductors 25984 place the electrode
pad 25982 in communication with a controller of the stapling assembly 25900 and, in various instances, the controller
can apply a voltage potential across the conductors 25984 to create a monitoring current within the lockout circuit
25980. As described in greater detail below, the controller is configured to evaluate the impedance and/or resistivity of
the lockout circuit 25980 and monitor for changes in the impedance and/or resistivity of the lockout circuit 25980 via
the monitoring current.

[0534] Further to the above, referring primarily to FIG. 137, the staple cartridge jaw comprises a pin 25932
configured to puncture and/or deform the electrode pad 25982 when the staple cartridge jaw 1s moved into its closed
position. The pin 25932 is comprised of stainless steel, for example, and disrupts the impedance and/or resistivity of the
lockout circuit 25980 which is detected by the controller. Such a disruption can inform the controller that, one, a staple
cartridge jaw has been attached to the stapling assembly 25900 and, two, the staple cartridge jaw has been closed. At
such point, the controller can electronically unlock the staple firing system and permit the staple firing system to
perform its staple firing stroke. In at least one such instance, the staple firing system comprises an electric motor and a
battery, wherein the controller comprises an electronic or software lockout that prevents the battery from supplying
sufficient power to the electric motor to perform the staple firing stroke until the controller detects that a sufficient
change in a parameter of the lockout circuit 25980 has occurred. As a result, the staple firing system of the stapling
assembly 25900 cannot be operated until the staple cartridge jaw has been closed.

[0535] Referring again to FIG. 136, the lockout circuit 25980 extends through the shaft 25910 and the anvil jaw
25920, but not the staple cartridge jaw. While the pin 25932 of the staple cartridge jaw disrupts the lockout circuit
25980, as described above, the pin 25932 is electrically insulated within the staple cartridge jaw and does not close or
open the lockout circuit 25980.

[0536] Alternatively, referring again to FIGS. 136 and 137, the pin 25932 is part of the lockout circuit 25980 and the
electrode pad 25982 comprises a contact which is punctured by the pin 25932, In such embodiments, the pin 25932
closes the lockout circuit when the pin 25932 engages the electrode pad 25982 such that a sensing current can tflow
between the pin 25932 and the electrode pad 25982. In at least one instance, the electrode pad 25982 can be comprised
of a self-healing material, such as a conductive gel, for example. In various instances, the pin 25932 may puncture
tissue before entering into the electrode pad 25982. Referring again to FIG. 136 the electrode pad 25982 can comprise a
wipe pad 25983 configured to at least partially clean the pin 25932 before the pin 25932 enters into the electrode pad
25982.

[0537] Referring to FIGS. 138 and 139, the shaft 25910 comprises an outer housing 2591 1 including a longitudinal
slot 25912 defined therein which is configured to slidably receive a firing member 25960. The longitudinal slot 25912
extends through the articulation joint 25940 and into the anvil jaw 25920 and the staple cartridge jaw. When the anvil
jaw 25920 and the staple cartridge jaw are in an unarticulated orientation, the longitudinal slot 25912 is straight, or does
not include a change in direction. When the anvil jaw 25920 and the staple cartridge jaw are in an articulated
orientation, the longitudinal slot 25912 comprises a change in direction. As a result, the firing member 25960 needs to

be sufficiently tlexible to pass through the articulation joint 25940. Such tlexibility of the firing member 25960,
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however, may cause the firing member 25960 to buckle during the staple firing stroke. To prevent or reduce such
buckling, the stapling asscmbly 25900 further compriscs anti-buckling, or anti-blowout, plates 25944 positioned on
opposite sides of the firing member 25960 which are configured to support the firing member 25960 within and/or
adjacent to the articulation joint 25940. In at least one instance, the anti-buckling plates 25944 are positioned in the
shaft 25910 proximally with respect to the articulation joint 25940.

[0538] Further to the above, the shatft 25910 and the articulation joint 25940 include routing channels defined
therein configured to receive the conductors 25984 of the lockout circuit 25980. For instance, the shaft 25910
comprises channels 25915 defined in the outer housing 2591 1 of the shaft 25910. In at least one such instance, a first
conductor 25984 extends through a first channel 25915 and a second conductor 25984 extends through a second channel
25915. Moreover, each anti-buckling plate 25984 comprises a channel 25945 defined therein configured to receive a
conductor 25984. The channels 25945 are aligned, or at least substantially aligned, with the channels 25915.

[0539] Referring to FIG. 140, a staple cartridge 26230 comprises a longitudinal slot 2623 1 and longitudinal rows of
staple cavities 26232 defined therein. During a staple firing stroke, a firing member, such as the firing member 25960,
for example, 1s configured to slide within the longitudinal slot 2623 1 to push a sled, such as sled 25770, for example,
distally to eject staples from the staple cavities 26232, Similar to the above, the firing member 25960 and the sled
25770 sequentially eject the staples from the staple cavities 26232 and, as a result, sequentially deform the staples
against an anvil, such as the anvil 25920, for example. The pushing force transmitted through the firing member 25960
to sequentially deform the staples is rarely, if ever, constant. Rather, the pushing force typically includes a series of
spikes which are coincident with the staples being deformed against the anvil. FIG. 141 A illustrates such force spikes.
More particularly, FIG. 141 A illustrates a typical force profile 26260 of the pushing force (F) experienced by the firing
member 25960 over the length (L) of the staple firing stroke. The force profile 26260 comprises peaks 26261 and
valleys 26262 between the peaks 26261.

[0540] In various instances, further to the above, the controller of a stapling assembly can be configured to monitor
the pushing force being applied to the firing member 25960. In at least one instance, the staple firing system comprises
an electric motor configured to drive the firing member 25960 and, in such instances, the current drawn by the electric
motor during the staple firing stroke can be monitored as a proxy for the pushing force being applied to the firing
member 25960. In fact, a chart comparing the current drawn by the electric motor over the staple firing stroke may look
very similar to the force profile 26260 illustrated in FIG. 140A. In certain embodiments, a force transducer can be
utilized to monitor the pushing force. In any event, the controller can count the peaks 26261 of the force profile 26260
during the firing stroke and stop the staple firing stroke after a predetermined count threshold has been reached. In at
least one such instance, a staple cartridge can comprise 100 staples removably stored therein and, after the controller has
counted 100 force and/or current spikes, the controller can interrupt the power to the electric motor, for example, as it
can be assumed that the staple firing stroke has been completed.

[0541] In various instances, turther to the above, a stapling assembly can be configured for use with staple
cartridges having different lengths and/or different quantities of staples stored therein. For example, the stapling
assembly can be usable with a first staple cartridge configured to apply an approximately 45 mm staple line and a
second staple cartridge configured to apply an approximately 60 mm staple line. The first staple cartridge comprises a

first quantity of staples removably stored therein and the second staple cartridge comprises a second quantity of staples
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removably stored therein which is more than the first quantity. When the first staple cartridge is being used with the
stapling assembly, the controller is configured to stop the staple firing stroke after the controller identifies a first number
of force spikes and, similarly, the controller is configured to stop the staple firing stroke after the controller identifies a
second number of force spikes when the second staple cartridge is being used with the stapling assembly. Stated
another way, the controller can be configured to evaluate the force profile of the first cartridge, such as force profile
26260, for example, and the force profile of the second cartridge, such as force protile 26260', for example. Moreover,
the controller can be configured to monitor the force profiles of any suitable number of staple cartridges.

[0542] Further to the above, the staple cartridges that can be used with a stapling assembly can comprise unique
identifiers that can assist the controller of the stapling assembly in identifying the type of staple cartridge that is attached
to the stapling assembly. In at least one instance, the staple cartridges have unique RFID tags which can communicate
with the controller of the stapling assembly, for example. In certain instances, the staple cartridges have bar codes
thereon which can be scanned before they are used with the stapling assembly, for example. Once the controller
identifies the type of staple cartridge attached to the stapling assembly, the controller can determine the appropriate
length of the staple firing stroke. In at least one instance, information regarding the appropriate tiring stroke length for
a staple cartridge can be stored in a memory device, for example, in communication with a microprocessor of the
controller.

[0543] In addition to or in licu of the above, a staple cartridge, such as the staple cartridge 26230, for example, can
be configured to create detectable force spikes in the pushing force and/or current spikes being drawn by the electric
motor at the end of the staple firing stroke. Referring to FIG. 140, the staple cartridge 26230 comprises one or more
bridges 26233 extending across the longitudinal slot 2623 1 near the distal end of the longitudinal slot 2623 1, i.¢., near
the distal end of the staple firing stroke. As the firing member 26260 is advanced distally, the firing member 26260
contacts the bridges 26233 and breaks and/or incises the bridges 26233 which creates spikes in the pushing force and/or
supply current which are different that the spikes created when the staples are deformed. In at least one instance, the
spikes created by defeating the bridges 26233 are much larger than the spikes created by deforming the staples and the
controller is configured to discern the difference in such spikes. Once the controller identifies that certain spikes have
been created by the bridges, the controller can stop the staple firing stroke. As the reader should appreciate, such an
arrangement would allow the controller to stop the staple firing system at the appropriate moment regardless of the
length of the staple cartridge attached to the stapling assembly and/or regardless of the number of staples stored in the
staple cartridge, for example.

[0544] While various details have been set forth in the foregoing description, it will be appreciated that the various
aspects of the mechanisms for compensating for drivetrain failure in powered surgical instruments may be practiced
without these specific details. For example, for conciseness and clarity selected aspects have been shown in block
diagram form rather than in detail. Some portions of the detailed descriptions provided herein may be presented in terms
of instructions that operate on data that is stored in a computer memory. Such descriptions and representations are used
by those skilled in the art to describe and convey the substance of their work to others skilled in the art. In general, an
algorithm refers to a self-consistent sequence of steps leading to a desired result, where a "step" refers to a manipulation
of physical quantities which may, though need not necessarily, take the form of electrical or magnetic signals capable of

being stored, transterred, combined, compared, and otherwise manipulated. It is common usage to refer to these signals
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as bits, values, elements, symbols, characters, terms, numbers, or the like. These and similar terms may be associated
with the appropriate physical quantities and are merely convenient labels applied to these quantities.

[05451 Unless specifically stated otherwise as apparent from the foregoing discussion, it is appreciated that,
throughout the foregoing description, discussions using terms such as "processing” or "computing" or "calculating” or
"determining” or "displaying" or the like, refer to the action and processes of a computer system, or similar electronic
computing device, that manipulates and transtforms data represented as physical (electronic) quantities within the
computer system's registers and memories into other data similarly represented as physical quantities within the
computer system memories or registers or other such information storage, transmission or display devices.

[0546] It is worthy to note that any reference to "one aspect” or "an aspect," means that a particular feature, structure,
or characteristic described in connection with the aspect is included in at least one aspect. Thus, appearances of the
phrases "in one aspect” or "in an aspect” in various places throughout the specification are not necessarily all referring
to the same aspect. Furthermore, the particular features, structures or characteristics may be combined in any suitable
manner in one or more aspects.

[0547] Although various aspects have been described herein, many modifications, variations, substitutions, changes,
and equivalents to those aspects may be implemented and will occur to those skilled in the art. Also, where materials are
disclosed for certain components, other materials may be used. It is therefore to be understood that the foregoing
description and the appended claims are intended to cover all such modifications and variations as falling within the
scope of the disclosed aspects. The following claims are intended to cover all such modification and variations.

[0548] Some or all of the aspects described herein may generally comprise technologies for mechanisms for
compensating for drivetrain failure in powered surgical instruments, or otherwise according to technologies described
herein. In a general sense, those skilled in the art will recognize that the various aspects described herein which can be
implemented, individually and/or collectively, by a wide range of hardware, software, firmware, or any combination
thereof can be viewed as being composed of various types of "electrical circuitry." Consequently, asused herein
"electrical circuitry" includes, but is not limited 1o, electrical circuitry having at least one discrete electrical circuit,
electrical circuitry having at least one integrated circuit, electrical circuitry having at least one application specific
integrated circuit, electrical circuitry forming a general purpose computing device configured by a computer program
(e.g., a general purpose computer configured by a computer program which at least partially carries out processes and/or
devices described herein, or a microprocessor configured by a computer program which at least partially carries out
processes and/or devices described herein), electrical circuitry forming a memory device (e.g., forms of random access
memory), and/or electrical circuitry forming a communications device (e.g., a modem, communications switch, or
optical-electrical equipment). Those having skill in the art will recognize that the subject matter described herein may
be implemented in an analog or digital fashion or some combination thereof.

[0549] The foregoing detailed description has set forth various aspects of the devices and/or processes via the use of
block diagrams, flowcharts, and/or examples. Insofar as such block diagrams, flowcharts, and/or examples contain one
or more functions and/or operations, it will be understood by those within the art that each function and/or operation
within such block diagrams, flowcharts, or examples can be implemented, individually and/or collectively, by a wide
range of hardware, software, firmware, or virtually any combination thereof. In one aspect, several portions of the

subject matter described herein may be implemented via Application Specific Integrated Circuits {(ASICs), Field
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Programmable Gate Arrays (FPGAs), digital signal processors (DSPs), or other integrated formats. Those skilled in the
art will recognize, however, that some aspects of the aspects disclosed herein, in whole or in part, can be equivalently
implemented in integrated circuits, as one or more computer programs running on one or more computers (e.g., as one
Of more programs running on one or more computer systems), as one or more programs running on one or more
processors (e.g., s one or more programs running on one or more microprocessors), as firmware, or as virtually any
combination thereof, and that designing the circuitry and/or writing the code for the software and or tirmware would be
well within the skill of one of skill in the art in light of this disclosure. In addition, those skilled in the art will appreciate
that the mechanisms of the subject matter described herein are capable of being distributed as a program product in a
variety of forms, and that an illustrative aspect of the subject matter described herein applies regardless of the particular
type of signal bearing medium used to actually carry out the distribution. Examples of a signal bearing medium include,
but are not limited to, the following: a recordable type medium such as a floppy disk, a hard disk drive, a Compact Disc
(CD), a Digital Video Disk (DVD), a digital tape, a computer memory, etc.; and a transmission type medium such asa
digital and/or an analog communication medium (e.g., a fiber optic cable, a waveguide, a wired communications link, a
wireless communication link (e.g., transmitter, receiver, transmission logic, reception logic, etc.), ete.).
[0550] Many of the surgical instrtument systems described herein are motivated by an electric motor; however, the
surgical instrument systems described herein can be motivated in any suitable manner. In various instances, the surgical
instrument systems described herein can be motivated by a manually-operated trigger, for example. In certain instances,
the motors disclosed herein may comprise a portion or portions of a robotically controlled system. Moreover, any of the
end effectors and/or tool assemblies disclosed herein can be utilized with a robotic surgical instrument system. U.S.
Patent Application Serial No. 13/1 18,241, entitled SURGICAL STAPLING INSTRUMENTS WITH ROTATABLE
STAPLE DEPLOYMENT ARRANGEMENTS, now U.S. Patent No. 9,072,535, for example, discloses several
examples of a robotic surgical instrument system in greater detail. The entire disclosure of U.S. Patent Application
Serial No. 13/1 18,241, entitled SURGICAL STAPLING INSTRUMENTS WITH ROTATABLE STAPLE
DEPLOYMENT ARRANGEMENTS, now U.S. Patent No. 9,072,535 is incorporated by reference herein.
[0551] The entire disclosures of:

Europcan Patent Application No. EP 795298, cntitled LINEAR STAPLER WITH IMPROVED FIRING
STROKE, which was filed on March 12, 1997;

U.S. Patent No. 5,605,272, entitled TRIGGER MECHANISM FOR SURGICAL INSTRUMENTS, which
issued on February 25, 1997;

U.S. Patent No. 5,697,543, entitled LINEAR STAPLER WITH IMPROVED FIRING STROKE, which issued
on December 16, 1997;

U.S. Patent Application Publication No. 2005/0246881, entitted METHOD FOR MAKING A SURGICAL
STAPLER, which published on November 10, 2005;

U.S. Patent Application Publication No. 2007/0208359, entitled METHOD FOR STAPLING TISSUE, which
published on September 6, 2007;

U.S. Patent No. 4,527,724, entitled DISPOSABLE LINEAR SURGICAL STAPLING INSTRUMENT, which
issued on July 9, 1985;
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U.S. Patent No. 5,137,198, entitled FAST CLOSURE DEVICE FOR LINEAR SURGICAL STAPLING
INSTRUMENT, which issucd on August 11, 1992;

U.S. Patent No. 5,405,073, entitled FLEXIBLE SUPPORT SHAFT ASSEMBLY, which issued on April 11,
1995;

U.S. Patent No. 8,360,297, entitled SURGICAL CUTTING AND STAPLING INSTRUMENT WITH SELF
ADJUSTING ANVIL, which issued on January 29, 2013;

U.S. Patent Application Serial No. 14/813,242, entitled SURGICAL INSTRUMENT COMPRISING
SYSTEMS FOR ASSURING THE PROPER SEQUENTIAL OPERATION OF THE SURGICAL INSTRUMENT,
which was filed on July 30, 2015;

U.S. Patent Application Scrial No. 14/813,259, entitled SURGICAL INSTRUMENT COMPRISING
SEPARATE TISSUE SECURING AND TISSUE CUTTING SYSTEMS, which was filed on July 30, 2015;

U.S. Patent Application Serial No. 14/813,266, entitled SURGICAL INSTRUMENT COMPRISING
SYSTEMS FOR PERMITTING THE OPTIONAL TRANSECTION OF TISSUE, which was filed on July 30, 2015;

U.S. Patent Application Serial No. 14/813,274, entitled SURGICAL INSTRUMENT COMPRISING A
SYSTEM FOR BYPASSING AN OPERATIONAL STEP OF THE SURGICAL INSTRUMENT; which was filed on
July 30, 2015;

U.S. Patent No. 5,403,3 12, entitled ELECTRO SURGICAL HEMOSTATIC DEVICE, which issued on April
4, 1995,

U.S. Patent No. 7,000,818, entitled SURGICAL STAPLING INSTRUMENT HAVING SEPARATE
DISTINCT CLOSING AND FIRING SYSTEMS, which issued on February 21, 2006;

U.S. Patent No. 7,422,139, entitled MOTOR-DRIVEN SURGICAL CUTTING AND FASTENING
INSTRUMENT WITH TACTILE POSITION FEEDBACK, which issued on September 9, 2008;

U.S. Patent No. 7,464,849, entitled ELECTRO-MECHANICAL SURGICAL INSTRUMENT WITH
CLOSURE SYSTEM AND ANVIL ALIGNMENT COMPONENTS, which issued on December 16, 2008;

U.S. Patent No. 7,670,334, entitled SURGICAL INSTRUMENT HAVING AN ARTICULATING END
EFFECTOR, which issued on March 2, 2010;

U.S. Patent No. 7,753,245, entitled SURGICAL STAPLING INSTRUMENTS, which issued on July 13, 2010;

U.S. Patent No. 8,393,514, entitled SELECTIVELY ORIENTABLE IMPLANTABLE FASTENER
CARTRIDGE, which issued on March 12, 2013;

U.S. Patent Application Serial No. 11/343,803, entitled SURGICAL INSTRUMENT HAVING RECORDING
CAPABILITIES; now U.S. Patent No. 7,845,537;

U.S. Patent Application Serial No. 12/031,573, entitled SURGICAL CUTTING AND FASTENING
INSTRUMENT HAVING RF ELECTRODES, filed February 14, 2008;

U.S. Patent Application Serial No. 12/03 1,873, entitled END EFFECTORS FOR A SURGICAL CUTTING
AND STAPLING INSTRUMENT, filed February 15, 2008, now U.S. Patent No. 7,980,443;

U.S. Patent Application Serial No. 12/235,782, entitled MOTOR-DRIVEN SURGICAL CUTTING
INSTRUMENT, now U.S. Patent No. 8,210,411;
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U.S. Patent Application Serial No. 12/249,1 17, entitled POWERED SURGICAL CUTTING AND STAPLING
APPARATUS WITH MANUALLY RETRACTABLE FIRING SYSTEM, now U.S. Patent No. 8,608,045;

U.S. Patent Application Serial No. 12/647,100, entitled MOTOR-DRIVEN SURGICAL CUTTING
INSTRUMENT WITH ELECTRIC ACTUATOR DIRECTIONAL CONTROL ASSEMBLY, filed December 24,
2009; now U.S. Patent No. 8,220,688;

U.S. Patent Application Serial No. 12/893,461, entitled STAPLE CARTRIDGE, filed September 29, 2012,
now U.S. Patent No. 8,733,613;

U.S. Patent Application Serial No. 13/036,647, entitled SURGICAL STAPLING INSTRUMENT, filed
February 28, 201 1, now U.S. Patent No. §,561,870;

U.S. Patent Application Serial No. 13/1 18,241, entitled SURGICAL STAPLING INSTRUMENTS WITH
ROTATABLE STAPLE DEPLOYMENT ARRANGEMENTS, now U.S. Patent No. 9,072,535;

U.S. Patent Application Serial No. 13/524,049, entitled ARTICULATABLE SURGICAL INSTRUMENT
COMPRISING A FIRING DRIVE, filed on June 15, 2012; now U.S. Patent No. 9,101,358;

U.S. Patent Application Serial No. 13/800,025, entitled STAPLE CARTRIDGE TISSUE THICKNESS
SENSOR SYSTEM, filed on March 13, 2013, now U.S. Patent Application Publication No. 2014/026355 1;

U.S. Patent Application Serial No. 13/800,067, entitled STAPLE CARTRIDGE TISSUE THICKNESS
SENSOR SYSTEM, filed on March 13, 2013, now U.S. Patent Application Publication No. 2014/0263552;

U.S. Patent Application Publication No. 2007/0175955, entitled SURGICAL CUTTING AND FASTENING
INSTRUMENT WITH CLOSURE TRIGGER LOCKING MECHANISM, filed January 31, 2000; and

U.S. Patent Application Publication No. 2010/0264194, entitled SURGICAL STAPLING INSTRUMENT
WITH AN ARTICULATABLE END EFFECTOR, filed April 22, 2010, now U.S. Patent No. 8,308,040, arc hercby
incorporated by reference herein.

[0552] The surgical instrument systems described herein have been described in connection with the deployment and
deformation of staples; however, the embodiments described herein are not so limited. Various embodiments are
envisioned which deploy fasteners other than staples, such as clamps or tacks, for example. Moreover, various
embodiments are envisioned which utilize any suitable means for sealing tissue. For instance, an end effector in
accordance with various embodiments can comprise electrodes configured to heat and seal the tissue. Also, for
instance, an end effector in accordance with certain embodiments can apply vibrational energy to seal the tissue.

[0553]  All of the above-mentioned U.S. patents, U.S. patent application publications, U.S. patent applications, foreign
patents, foreign patent applications, non-patent publications referred to in this specification and/or listed in any
Application Data Sheet, or any other disclosure material are incorporated herein by reference, to the extent not
inconsistent herewith. As such, and to the extent necessary, the disclosure as explicitly set forth herein supersedes any
conflicting material incorporated herein by reference. Any material, or portion thereof, that is said to be incorporated by
reterence herein, but which conflicts with existing definitions, statements, or other disclosure material set forth herein
will only be incorporated to the extent that no conflict arises between that incorporated material and the existing
disclosure material.

[0554] One skilled in the art will recognize that the herein described components (e.g., operations), devices, objects,

and the discussion accompanying them are used as examples for the sake of conceptual clarity and that various
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configuration modifications are contemplated. Consequently, as used herein, the specific exemplars set forth and the
accompanying discussion are intended to be representative of their more general classes. In general, use of any specific
exemplar is intended to be representative of its class, and the non-inclusion of specific components (e.g., operations),
devices, and objects should not be taken limiting,

[0555] With respect to the use of substantially any plural and/or singular terms herein, those having skill in the art can
translate from the plural to the singular and/or from the singular to the plural as is appropriate to the context and/or
application. The various singular/plural permutations are not expressly set forth herein for sake of clarity.

[0556] The herein described subject matter sometimes illustrates different components contained within, or connected
with, different other components. It is to be understood that such depicted architectures are merely exemplary, and that
in fact many other architectures may be implemented which achieve the same tunctionality. In a conceptual sense, any
arrangement of components to achieve the same functionality is effectively "associated" such that the desired
functionality is achieved. Hence, any two components herein combined to achieve a particular functionality can be seen
as "associated with" each other such that the desired functionality is achieved, irrespective of architectures or
intermedial components. Likewise, any two components so associated can also be viewed as being "operably
connected," or "operably coupled,” to each other to achieve the desired functionality, and any two components capable
of being so associated can also be viewed as being "operably couplable,” to each other to achieve the desired
functionality. Specific examples of operably couplable include but are not limited to physically mateable and/or
physically interacting components, and/or wirelessly interactable, and/or wirelessly interacting components, and/or
logically interacting, and/or logically interactable components.

[0557] Some aspects may be described using the expression "coupled” and "connected" along with their derivatives. It
should be understood that these terms are not intended as synonyms for each other. For example, some aspects may be
described using the term "connected” to indicate that two or more elements are in direct physical or electrical contact
with each other. In another example, some aspects may be described using the term "coupled" to indicate that two or
more elements are in direct physical or electrical contact. The term "coupled," however, also may mean that two or
more elements are not in direct contact with each other, but yet still co-operate or interact with each other.

"ow

[0558] In some instances, one or more components may be referred to herein as "contigured to," "contigurable to,"

"o

"operable/operative to," "adapted/adaptable," "able to," "conformable/conformed to," etc. Those skilled in the art will
recognize that "configured to" can generally encompass active-state components and/or inactive-state components
and/or standby-state components, unless context requires otherwise.

[0559] While particular aspects of the subject matter described herein have been shown and described, it will be
apparent to those skilled in the art that, based upon the teachings herein, changes and modifications may be made
without departing from the subject matter described herein and its broader aspects and, therefore, the appended claims
are to encompass within their scope all such changes and modifications as are within the true spirit and scope of the
subject matter described herein. It will be understood by those within the art that, in general, terms used herein, and
especially in the appended claims (e.g., bodies of the appended claims) are generally intended as "open" terms (e.g., the
term "including" should be interpreted as "including but not limited to," the term "having” should be interpreted as
"having at least,” the term "includes" should be interpreted as "includes but is not limited to," etc.). It will be further

understood by those within the art that if a specific number of an introduced claim recitation is intended, such an intent
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will be explicitly recited in the claim, and in the absence of such recitation no such intent is present. For example, as an
aid to understanding, the following appended claims may contain usage of the introductory phrases "at least one" and
"one or more" to introduce claim recitations. However, the use of such phrases should not be construed to imply that the
introduction of a claim recitation by the indefinite articles "a" or "an" limits any particular claim containing such
introduced claim recitation to claims containing only one such recitation, even when the same claim includes the
introductory phrases "one or more" or "at least one"” and indefinite articles such as "a" or "an" (e.g., "a" and/or "an"
should typically be interpreted to mean "at least one" or "one or more"); the same holds true for the use of definite
articles used to introduce claim recitations.

[0560] In addition, even if a specific number of an introduced claim recitation is explicitly recited, those skilled in the
art will recognize that such recitation should typically be interpreted to mean at least the recited number (c.g., the bare
recitation of "two recitations,” without other modifiers, typically means at least two recitations, or two or more
recitations). Furthermore, in those instances where a convention analogous to "at least one of A, B, and C, etc." is used,
in general such a construction is intended in the sense one having skill in the art would understand the convention (e.g.,
"a system having at least one of A, B, and C" would include but not be limited to systems that have A alone, B alone, C
alone, A and B together, A and C together, B and C together, and/or A, B, and C together, etc.). In those instances
where a convention analogous to "at least one of A, B, or C, etc." is used, in general such a construction is intended in
the sense one having skill in the art would understand the convention (e.g., "a system having at least one of A, B, or C"
would include but not be limited to systems that have A alone, B alone, C alone, A and B together, A and C together, B
and C together, and/or A, B, and C together, etc.). It will be further understood by those within the art that typically a
disjunctive word and/or phrase presenting two or more alternative terms, whether in the description, claims, or
drawings, should be understood to contemplate the possibilities of including one of the terms, either of the terms, or
both terms unless context dictates otherwise. For example, the phrase "A or B" will be typically understood to include
the possibilities of "A" or "B" or "A and B."

[0561] With respect to the appended claims, those skilled in the art will appreciate that recited operations therein may
generally be performed in any order. Also, although various operational flows are presented in a sequence(s), it should
be understood that the various operations may be performed in other orders than those which are illustrated, or may be
performed concurrently. Examples of such alternate orderings may include overlapping, interleaved, interrupted,
reordered, incremental, preparatory, supplemental, simultaneous, reverse, or other variant orderings, unless context

"o

dictates otherwise. Furthermore, terms like "responsive to,” "related to," or other past-tense adjectives are generally not
intended to exclude such variants, unless context dictates otherwise.

[0562] In certain cases, use of a system or method may occur in a territory even if components are located outside the
territory. For example, in a distributed computing context, use of a distributed computing system may occur in a
territory even though parts of the system may be located outside of the territory (e.g., relay, server, processor, signal-
bearing mcdium, transmitting computer, receiving computer, cte. located outside the territory).

[0563] A sale of a system or method may likewise occur in a territory even if components of the system or method are
located and/or used outside the territory. Further, implementation of at least part of a system for performing a method in
one territory does not preclude use of the system in another territory.

[0564] Although various aspects have been described herein, many modifications, variations, substitutions, changes,
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and equivalents to those aspects may be implemented and will occur to those skilled in the art. Also, where materials are
disclosed for certain components, other materials may be used. It is therefore to be understood that the foregoing
description and the appended claims are intended to cover all such modifications and variations as falling within the

scope of the disclosed aspects. The following claims are intended to cover all such modification and variations.
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CLAIMS
WHAT IS CLAIMED IS:

1. A method of compensating for a battery pack failure in a powered surgical instrument, the method comprising;:

generating, by an electric motor, a rotational motion to motivate a firing assembly to deploy staples into a
captured tissue during a firing sequence;

determining, by a control circuit, whether a subset of rechargeable battery cells is damaged during the firing
sequence based on a measurement performed by a battery-cell health indicator; and

stepping-up, by the control circuit coupled to a voltage converter, an output voltage of the battery pack to

complete the firing sequence in response to a determination that a subset of the rechargeable battery cells is damaged.

2. The method of Claim 1, further comprising storing, by the control circuit coupled to a memory, a damaged
status of the power pack in the memory in response to a determination that a subset of the rechargeable battery cells is

damaged.

3. The method of Claim 2, further comprising clearing, by the control circuit, the damaged status after the

damaged subset of the rechargeable battery cells is replaced with undamaged battery cells.

4. The method of Claim 1, further comprising deactivating, by the control circuit, the surgical instrument after
completion of the firing sequence in response to a determination that a subset of the rechargeable battery cells is

damaged.

5. A method of compensating for drivetrain failure in a powered surgical instrument, the method comprising:
generating, by an electric motor, a mechanical output to motivate a drivetrain to transmit a motion to ajaw
assembly of the surgical instrument;
activating, by a control circuit, a sate mode in response to an acute failure of the drivetrain; and

activating, by the control circuit, a bailout mode in response to a catastrophic failure of the drivetrain.

6. The method of Claim 35, further comprising modulating, by the control circuit, the mechanical output of the

electric motor in response to the acute failure.

7. The method of Claim 6, wherein modulating the mechanical output of the electric motor comprises slowing the

mechanical output.
8. The method of Claim 3, further comprising generating, by a power source, a motor input voltage.

9. The method of Claim 8, further comprising modulating, by the control circuit, the motor input voltage in

response to the acute failure.
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10. The method of Claim 9, wherein modulating the motor input voltage comprises delivering the motor input

voltage in pulses.

11. The method of Claim 9, wherein modulating the motor input voltage comprises reducing the motor input

voltage.

12 The method of Claim 35, further comprising disabling, by the control circuit, the electric motor in response to

the catastrophic failure.

13. The method of Claim 8, further comprising, employing, by the control circuit, a feedback element to provide

bailout instructions in response to the catastrophic failure.

14. A method of compensating for drivetrain failure in a powered surgical instrument, the method comprising:

driving, by an electric motor, a drivetrain comprising gear components to perform operations of the surgical

instrument;
sensing, by a vibration sensor positioned relative to the drivetrain, vibration information from the drivetrain;

recording, by a processor coupled to a memory, the vibration information sensed by the vibration scnsor;
generating, by the vibration sensor, an output signal based on the vibration information; and

determining a status of the surgical instrument based on the output signal.

15. The method of Claim 14, further comprising:
filtering, by a filter, the output signal of the vibration sensor; and

generating, by the filter, a filtered signal based on the received output signal.

16. The method of apparatus of Claim 14, further comprising gencrating, by the processor, a processed signal

based on the filtered signal.

17. The method Claim 16, further comprising comparing, by the processor, a predetermined threshold value to a

corresponding value of the processed signal.

18. The method of Claim 17, further comprising detecting, by the processor, a malfunction of the surgical
instrument when the predetermined threshold value is equal to or less than the corresponding value of the processed

signal.

19. The method of Claim 16, further comprising generating the predetermined threshold value from a test output

signal of the vibration sensor or a previously processed signal.
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20. The method of Claim 19, further comprising:

scnsing, by the vibration sensor, test vibration information during a testing procedure of the surgical
instrument; and

recording, by the memory, a test output signal based on the test vibration information sensed by the vibration

sensor,
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[54] INVENTION TITLE
Power Display Structure of Wireless Microphone

[57] ABSTRACT

The present utility model relates to a power display structure of a wireless
microphone, and particularly to a power display structure of a wireless microphone
which is beneficial to detect a power condition and has a high quality, and comprises a
holder for holding, a circuit frame for assembling electrical components, a connector
locked on a top end of the holder, and a net head mounted on the top end of the holder
through the connector. The holder has a battery seat therein for providing a power
source, and the circuit frame is provided inside the holder, while the circuit frame has
a light-emitting circuit board at a corresponding connector, the light-emitting circuit
board being provided with one or more first and second light-emitting elements of
different colors at an inner edge of the corresponding connector, the connector having
an exposed light-transmitting display ring, whereby when the power is sufficient, the
circuit board can start the first light-emitting element to emit light, whereas when the
power 1is insufficient, the circuit board extinguishes the first light-emitting element
and starts the second light-emitting element, so that the user can judge the power
consumption condition of the microphone by using chromatic aberration, while since
the light-transmitting display ring of the connector is a complete ring design, it can
greatly improve the convenience of viewing and avoid other problems caused by

insufficient power.

MERCHSOURCE, LLC - EX 1010

Petitioner Therabody Ex-1013, 0721



V Description of the utility model

Power Display Structure of Wireless Microphone
Technical Field
The present utility model relates to the technical field of a wireless microphone, and
more particularly, to a power display structure of a wireless microphone, so that a user
can easily distinguish a power condition of the wireless microphone.
Background Art
According to the present utility model, a microphone is an electronic product for
receiving the sound of speaking or singing, and transmitting the sound to a receiver
and an amplifier to amplify and output, or recording and storing the sound. The
conventional microphone is mainly provided with a sound head covered by a net head
at a top end of a handle, and a signal line connected to the amplifier is connected at a
bottom end of the handle. The signal line can transmit a sound signal and provide a
power source for the microphone, but is limited by the signal line, which affects the
convenience and range of the user's movement. Therefore, a wireless microphone has
been developed.
Generally, a wireless microphone is adapted to be held by a user within a certain
range, namely, during use, the wireless microphone is completely powered by an
internal battery, so that a battery is provided on the wireless microphone to provide a
required power source. In other words, the effectiveness of the use of the wireless
microphone is completely dependent on the power of the battery, that is to say, when
the power of the battery is insufficient, it may directly affect the quality and effect of
the reception, and cause the problem that the audio is interrupted or the microphone is
unable to sound, thus affecting the convenience of use.
In the existing wireless microphone, in order to remind the user that the battery shall
be replaced in time when the power is insufficient, a power indicator lamp is usually
provided on the wireless microphone. Through the circuit design, when the indicator
lamp is gradually turned off or turned on, it is available for the user to view. However,
since it is only a bright spot, the holding posture and orientation and even
continuously moving or dancing of the user, in the process of use, will directly affect
the user's viewing and the purpose of warming the power shortage would be lost,
resulting in the wireless microphone being interrupted or having defects in the
reception due to the lack of power supplied by the battery.
In other words, the electric power warning of the existing wireless microphone cannot

meet the requirements of practical use, resulting in the problem that it is difficult to
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view and inconvenient to use, so it is necessary to further improve it.

Therefore, the inventor deeply explores the problems faced by the use of the
above-mentioned existing wireless microphone, actively seeks a solution by many
years of manufacturing and development experience in relevant industries, and finally
creates a power display structure of a wireless microphone through continuous
research and trials, thereby overcoming the problems and inconveniences caused by
the poor power display effect of the existing wireless microphone.

Summary of the Utility Model

Accordingly, it is an object of the present utility model to provide a power display
structure of a wireless microphone, which enables a user to clearly recognize a power
condition regardless of a holding posture, an orientation, or a shaking, thereby
ensuring the quality of reception and improving convenience of use.

Accordingly, the present utility model has been made to achieve the above-mentioned
objects and effects through the following technical means: comprising a holder, a
circuit frame, a light-transmitting connector and a sound reception unit,

the holder is a hollow, long handle body, a battery seat for accommodating a battery
being formed on a lower section of the holder, and a power source key and a
functional key being respectively formed on the holder,

the circuit frame being arranged in the holder, and the circuit frame being provided
with one or more circuit boards powered by a battery, the circuit board being provided
with at least a power source circuit and a function circuit, etc. corresponding to the
power source key and the functional key, and a top end of the circuit frame being
provided with a light-emitting circuit board connected to the circuit board, and the
light-emitting circuit board being provided with one or more second light-emitting
elements defined as power shortage indication lamps,

the light-transmitting connector being locked at a top end of the holder, a middle
section of the light-transmitting connector having a light-transmitting display ring
with a full circumference, and the light-transmitting display ring corresponding to the
second light-emitting element, and the light-transmitting display ring is able to be
exposed outside the holder,

the sound reception unit having a net head selectively locked on the light-transmitting
connector, and a sound head connected to the circuit board being provided in the net
head.

Thereby, by means of the above-mentioned technical means, the power display

structure of a wireless microphone of the present utility model can start the first
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light-emitting element to emit light when the electric power is sufficient, whereas
when the electric power is insufficient, the first light-emitting element is extinguished
and the second light-emitting element is synchronously started, so that the user can
judge the electric power condition of the microphone by using the chromatic
aberration of the first light-emitting element and the second light-emitting element. At
the same time, since the light-transmitting display ring of the connector is in a full
circumference design, regardless of the user's holding posture, orientation, or even
continuously moving or dancing during use, the user's view is not affected, so as to
maintain the validity of the power warning thereof. Ensuring the quality of the
reception and improving the convenience of use increases the added value of the
product and increases its economic efficiency.

A more detailed understanding of the present utility model may be obtained by the
examiner by reference to the following further description of a preferred embodiment,
given by way of example, in combination with the accompanying drawings and
reference numbers.

Detailed Description of the Utility Model

The present utility model is a power display structure of a wireless microphone. In the
specific embodiment of the power display structure of a wireless microphone and the
components thereof illustrated in the accompanying drawings, all references to front
and rear, left and right, top and bottom, upper and lower, and horizontal and vertical
are merely for convenience of description and are not intended to limit the utility
model, nor are they intended to limit the components thereof to any position or spatial
orientation. The dimensions specified in the drawings and the description may be
varied according to the design and requirements of the particular embodiment of the
present utility model without departing from the scope of the present utility model.
The present utility model relates to a power display structure of a wireless
microphone, and as shown in figures 1 and 2, the power display structure of a wireless
microphone is composed of a holder (10), a circuit frame (20), a light-transmitting
connector (30) and a sound reception unit (40).

With regard to the preferred embodiment of the power display structure of a wireless
microphone, as disclosed in figures 1, 2 and 3, the holder (10) is a hollow, long handle
body, and a locking part (100) is formed at an outer edge of a middle section of the
holder (10) for selectively locking a tail sleeve (15) having a corresponding locking
part (150), and a locking part (101) is formed at an inner edge of a top end of the
holder (10) for selectively locking the light-transmitting connector (30). Furthermore,
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a battery seat (11) for accommodating a battery is formed on a lower section of the
holder (10), a battery cover (12) capable of being selectively covered is provided on
the battery seat (11) for limiting the battery, and a power source key (16) and a
functional key (18) are respectively formed on the holder (10) for turning on or off a
wireless microphone or adjusting the function.

The circuit frame (20) is arranged in the holder (10), and one or more circuit boards
(21) powered by a battery are arranged on the circuit frame (20), and the circuit board
(21) has at least a power supply circuit (22) and a functional circuit (23) etc.

corresponding to the power supply key (16) and the functional key (18).
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Specification of Utility Model

(The format and sequence of this specification shall not be changed arbitrarily, the
sections with the mark * shall not be filled in)

# Application number; 99220396

¥ Date of application: 99.10.21.

# IPC Classification: HO4R 1/00

L. Title of the utility model: (Chinese/English)

Power Display Structure of Wireless Microphone

II. Chinese abstract of the utility model

The present utility model relates to a power display structure of a wireless
microphone, and particularly to a power display structure of a wireless microphone
which is beneficial to detect a power condition and has a high quality, and comprises a
holder for holding, a circuit frame for assembling electrical components, a connector
locked on a top end of the holder, and a net head mounted on the top end of the holder
through the connector. The holder has a battery seat therein for providing a power
source, and the circuit frame is provided inside the holder, while the circuit frame has
a light-emitting circuit board at a corresponding connector, the light-emitting circuit
board being provided with one or more first and second light-emitting elements of
different colors at an inner edge of the corresponding connector, the connector having
an exposed light-transmitting display ring, whereby when the power is sufficient, the
circuit board can start the first light-emitting element to emit light, whereas when the
power is insufficient, the circuit board extinguishes the first light-emitting element
and starts the second light-emitting element, so that the user can judge the power
consumption condition of the microphone by using chromatic aberration, while since
the light-transmitting display ring of the connector is a complete ring design, it can
greatly improve the convenience of viewing and avoid other problems caused by
insufficient power.

II1. English abstract of the utility model:
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VI Claims
1. A power display structure of a wireless microphone, comprising comprising a

holder, a circuit frame, a light-transmitting connector and a sound reception unit,

the holder is a hollow, long handle body, a battery seat for accommodating a battery
being formed on a lower section of the holder, and a power source key and a
functional key being respectively formed on the holder,

the circuit frame being arranged in the holder, and the circuit frame being provided
with one or more circuit boards powered by a battery, the circuit board being provided
with at least a power source circuit and a function circuit, etc. corresponding to the
power source key and the functional key, and a top end of the circuit frame being
provided with a light-emitting circuit board connected to the circuit board, and the
light-emitting circuit board being provided with one or more second light-emitting
elements defined as power shortage indication lamps,

the light-transmitting connector being locked at a top end of the holder, a middle
section of the light-transmitting connector having a light-transmitting display ring
with a full circumference, and the light-transmitting display ring corresponding to the
second light-emitting element, and the light-transmitting display ring is able to be
exposed outside the holder,

the sound reception unit having a net head selectively locked on the light-transmitting
connector, and a sound head connected to the circuit board being provided in the net
head,

accordingly, the power display structure of a wireless microphone, which is capable of
displaying a power condition and beneficial for recognition, being constructed.

2. The power display structure of a wireless microphone according to claim 1,
wherein a locking part is formed at an outer edge of a middle section of the holder for
selectively locking a tail sleeve having a corresponding locking part to cover the
battery seat.

3. The power display structure of a wireless microphone according to claim 1,
wherein a locking part is formed at an inner edge of a top end of the holder, and the
locking part is able to selectively lock the light-transmitting connector having the
corresponding locking part.

4. The power display structure of a wireless microphone according to claim 1,
wherein a battery cover capable of being selectively covered is provided on the
battery seat for the holder for limiting the battery.

5. The power display structure of a wireless microphone according to claim 1,

wherein the light-emitting circuit board is provided with one or more first
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light-emitting elements defined as power sufficient indication lamps on a same
peripheral edge of the second light-emitting elements, and the first and second
light-emitting elements are respectively selected from light-emitting elements of
different colors.

6. The power display structure of a wireless microphone according to claim 1 or 5,
wherein the second light-emitting element is a red light-emitting diode (R-LED).

7. The power display structure of a wireless microphone according to claim 5,

wherein the first light-emitting element is a blue light-emitting diode (B-LED).

Petitioner Therabody Ex-1013, 0728



IV. Designated representative drawing:

(D The designated representative drawing of the present disclosure is figure 2.

(1) Brief description of the reference numbers of the representative drawing”

(10) holder

(101) locking part

(12) battery cover

(150) locking part

(18) functional key

(21) circuit board

(23) functional circuit

(26) first light-emitting element
(30) light-transmitting connector
(32) locking part

(40) sound reception unit

(45) sound head

(100) locking part

(11) battery seat

(15) tail sleeve

(16) power source key

(20) circuit frame

(22) power circuit

(25) light-emitting circuit board
(28) second light-emitting element
(31) locking part

(35) light-transmitting display ring
(41) net head
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A light-emitting circuit board (25) corresponding to the light-transmitting connector
(30) is provided on a top end of the circuit frame (20), and the light-emitting circuit
board (25) is connected to the circuit board (21) and is controlled thereby.
Furthermore, at least one or more first light-emitting elements (26) defined as
sufficient power indication lamps and one or more second light-emitting elements (28)
defined as insufficient power indication lamps are provided on the light-emitting
circuit board (25), and the first and second light-emitting elements (26, 28) are
selected from light-emitting elements of different colors. For example, the first
light-emitting element (26) is a blue light-emitting diode (B-LED), and the second
light-emitting element (28) is a red light-emitting diode (R-LED).

Two ends of the light-transmitting connector (30) respectively have a locking part (31,
32) for selectively locking or separating the holder (10) and the sound reception unit
(40). Furthermore, the middle section of the light-transmitting connector (30) has a
light-transmitting display ring (35) with a full circumference, and the
light-transmitting display ring (35) not only corresponds to the first and second
light-emitting elements (26, 28) of the circuit frame (20), but also can be exposed
outside the whole holder (10), so that a user can directly see same.

In addition, the sound reception unit (40) has a net head (41) which can be selectively
locked to the locking part (32) of the light-transmitting connector (30), and the net
head (41) is provided therein with a sound head (45) connected to the circuit board
(21), and the sound head (45) has a sound receiving function of the microphone.
Thereby, the power display structure of a wireless microphone capable of displaying a
power condition and being beneficial for recognition is constructed.

According to the above-mentioned design, when the wireless microphone is actually
used, as shown in figures 1-4, when the battery of the wireless microphone is in a
sufficient power status, when the user presses the power source key (16) to start the
use, the circuit on the circuit board (21) can start the first light-emitting element (26),
which represents sufficient power, on the light-emitting circuit board (25) after
detecting that the battery power is sufficient, so that the light is transmitted through
the light-transmitting display ring (35) of the light-transmitting connector (30), so that
the user and equipment personnel can have a clear recognition.

On the other hand, when the battery of the wireless microphone is in a power shortage
status, after the user presses the power source key (16) to start use, the circuit on the
circuit board (21) immediately detects the power shortage of the battery, while the

second light-emitting element (28), representing the power shortage, on the

Petitioner Therabody Ex-1013, 0730



light-emitting circuit board (25) is started, and simultaneously the first light-emitting
element (26) representing sufficient power is turned off, so that the light of the second
light-emitting element (28) is emitted from the light-transmitting display ring (35) of
the light-transmitting connector (30), so that the user and equipment personnel can
clearly recognize the power shortage of the wireless microphone, and a new battery
can be replaced in time to ensure the effectiveness and convenience of using the
wireless microphone.

Through the above-mentioned structural design and action description, the electric
power display structure of a wireless microphone can activate the representative
light-emitting element when electric power is insufficient, so as to remind the user or
equipment personnel to pay attention and timely replace the battery, so that the user
can easily judge the electric power condition of the microphone, while since the
light-transmitting display ring of the connector is a of a full circumference design,
regardless of the user's holding posture, orientation, or even continuously moving or
dancing during use, the user's viewing will not be affected, so as to maintain the
effectiveness of electric power warning, ensure the quality of sound reception, greatly
improve the convenience of use, and also increase the added value of products and
improve their economic benefits.

With this, it can be understood that the present disclosure is a utility model creation
with excellent creativity, has numerous functional enhancements, and there is no
identical or similar product creation or public use in the same technical field, so the
present utility model has met the requirements of “novelty” and “inventive step”

related to a utility model, and a utility model patent is proposed according to law.

[Brief Description of the Drawings]|

Figure 1 is a schematic perspective view of a power display structure for a wireless
microphone of the present utility model.

Figure 2 is an exploded schematic view of the power display structure of a wireless
microphone of the present utility model, revealing the main components and their
relative relationships.

Figure 3 is an internal cross-sectional schematic view of composition of the power
display structure of a wireless microphone of the present utility model.

Figure 4 is a design diagram of the power display structure of a wireless microphone

of the present utility model in practical use.
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[Description of Main Reference Numbers|
(10) holder

(101) locking part

(12) battery cover

(150) locking part

(18) functional key

(21) circuit board

(23) functional circuit

(26) first light-emitting element
(30) connector

(32) locking part

(40) sound reception unit

(45) sound head

(100) locking part

(11) battery seat

(15) tail sleeve

(16) power source key

(20) circuit frame

(22) power circuit

(25) light-emitting circuit board
(28) second light-emitting element
(31) locking part

(35) light-transmitting display ring
(41) net head
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Accompanying Drawings of the Description
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Fig. 2
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Comment from Translator TWM402573U

1. The contents of Chinese PDF files are not provided in an ordinary form, which means the
chapters or sections are arranged in a confused way. However, our English translation is in strict
correspondence to the Chinese files. If you have any comments about rearranging the structure

of the text, please let us know.
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REF.: MERC.L0112

UNITED STATES PATENT AND TRADEMARK OFFICE
VERIFICATION OF A TRANSLATION

I, the below named translator, hereby declare that:

My name and post office address are as stated below:

That I am knowledgeable in the English language and in the Taiwanese language, and
that I believe the English translation of the attached Taiwanese document TWM402573U
is true and complete.

I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that
these statements were made with the knowledge that willful false statements and the like
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18

of the United States Code and, that such willful false statements may jeopardize the
validity of the application or any patent issued thereon.

Date
Full name of the translator: WANG, Hao

Signature of the translator:

\/\/omﬁ Hao

Post Office Address: Yard 50, Meteorological Road, Haidian District, Beijing
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Portable massager

Description

M272528 8. Description of the new type: [Technical field to which the new type belongs] The
present invention relates to a massager, particularly a portable massager that can be carried
around. ” [Prior art]

In general, in order to reach all parts of the body, the massager often has a suitable length =
length, of course, it also has a certain weight, so it is not suitable for carry-on. In the case of
economic benefits, the research and development of easy-to-carry massagers has become the
goal of all relevant industries to develop and overcome improvements. [New content] Therefore,
the purpose of the new model of the belt massager is to provide a mouthpiece that can reduce the
size of the mouthpiece— "-+----veve The shell has a convex portion formed at one end and
formed In another

The holding portion has a recess formed on an end surface. The estimate is that it is housed in the
casing and can vibrate with respect to the convex portion, so that the violation of the convex
portion has a massage effect on the human body. The utility model has the advantages of
reducing the volume and being easy to carry. [Embodiment] The following reference patterns for
the present invention are clearly presented. The features and functions of a preferred embodiment
of the foregoing and other technical contents will be described in detail in FIG. 2. A preferred
embodiment of the novel portable massager M272528 Zhen Qin soap element 2 and a massage
The unit 3 (see FIG. 3) includes: a battery cover 124 housing the container 123. A recessed
groove 132 of the convex portion 131. The casing 1 has an upper cover IT and a base 12 which
are aligned with each other, and a convex portion 13 formed at a front end (1) of the upper cover
u. The upper cover has an upper grip portion 113 formed at the -rear portion. The base 12 has a
reverse-front end portion m and a lower grip portion 122 formed at a rear end portion, a
receiving chamber 123 formed in the lower grip portion 122 and receiving the battery 4, and a
cover U. Has an end face

The vibration unit 2 is housed in the upper cover n and the front end portion 111 121 of the base
12, and has a motor 21 and an eccentric wheel 22 that generates vibration with respect to the
convex portion 13. 3 and 4, the massage unit 3 has a number of massage heads 31 and a massage
group 32 formed on the massage head 31. Each massage head 31 is sleeved on the convex
portion 13 of the casing 1 in a fitting manner, and has a ring wall 3 11 surrounding the casing 13
and a top wall combined with the ring wall 3 11. 312, a ring 313 formed on the bottom wall 312-
the bottom surface and inserted into the convex portion 13 and the groove 132. In this
embodiment, the massage group 32 has a plurality of arc-shaped convex particles 321 scattered
on the top wall 312-the top surface. Referring to FIG. §, The massage group 32 has a plurality of
protruding posts 322 scattered on the top surface of the top wall 312. Referring to the figure, the
massage group 32 has a convex post 323 formed on the top wall 312 and the center of the top
surfacc. Referring to FIG. 7', the far massage group 32 has a plurality of ring ribs 324 formed on
the top surface of the top wall 312 and scattered from the inside to the outside. Referring to FIG.
8, the massage group 32 has a rib 325 across the top surface of the top wall 312. Referring to Fig.
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9, the massage group 32 has a soft capsule 326. M272528 Referring to FIG. 1 and FIG. 2, when
the user holds the upper and lower grip portions 113 and 12 'and activates the vibration unit 2,
the motor 21 will drive the eccentric wheel M during the rotation process relative to the convex
portion. 13 generates vibration, so that the convex portion 13 can be used only to abut the eye of
the human body, and the recessed groove 132 forms a space for the eye to accommodate the eye,
and the convex portion 13 can be used to produce a massage effect on the eyes. And the space
formed by the recessed grooves 132 avoids eyes repeatedly and enhances the comfort of the
novel massage. 3,4, and 5 to 9, the user can also view the massage part as follows: the massage
head 31 and the massage group 32 can be set on the convex part 13 according to the difference of
the massage part. Cooperate with each massage head 3m and massage group 32 with different
shapes to massage various parts of the body, so that the present invention can be carried at any
time and in any situation when it can be carried around. According to the above, the new
portable massager has the following advantages and effects: "The new model is quite light in
size, can be carried around, and can save huge mold opening costs. Tmportantly' because this
new model can Carrying 'so' at any time and on any occasion, it can relax the body parts of Yizi,
and improve the convenience and practicability of use. However, the above is only a better
implementation of the new model. This is just an example: This defines the scope of the
implementation of the new model, that is, the application of the new model :: Scope and
description of the new model A Early equivalent changes and modifications that fall within the
scope of the new model patent. Still 7 M272528 [Brief description of the drawings] FIG. 1 is an
exploded view illustrating a preferred embodiment of a portable massager of the present
invention; FIG. 2 is a combined diagram illustrating the appearance of the combined preferred
embodiment, 3 is an exploded view illustrating a massage head in the preferred embodiment;
FIG. 4 is a combined view illustrating the preferred embodiment in combination with a massage
head FIG. 5 is a combined view illustrating the preferred embodiment The second embodiment
of the massage head; FIG. 6 is a combination diagram illustrating three implementation modes of
the massage head in the preferred embodiment; FIG. 7 is a combination diagram illustrating the
massage in the preferred embodiment The first four implementation modes; FIG. 8 is a
combination diagram illustrating the five implementation modes of the massage head in the
preferred embodiment; and FIG. 9 is a combination diagram illustrating the massage head in the
preferred embodiment. A kind of implementation mode. M2725Z8 [Description of main
component symbols] 1 ...... s...shell 22 - *, -« eccentric wheel ..., L generation O ...... 11 *
** L joTL In the early days 111... »... Other end 31 --- * - »... Massage head 113... »... Upper
grip 311...... Ring wall 12 ------ Base312... ... Topwallm ... »... frontend 313...... rim

122... ... lower grip 32......... massage group 123...... container 321... bulge 124... battery
cover 322... « ... Protruding post 13.... «... protruding part 323...... protruding post 131...
facade 324...... ring rib 132... pit 325...... rib2 ... Unit 326 ... » ... Capsule 21 ... ---- Motor
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Secondary battery

Description

M379178 V. New description: [New technical field] This creation is about a lithium
battery structure, especially a conductive battery and conductive terminal connection
structure suitable for automated production of secondary batteries. [Prior Art]
According to the conventional lithium battery structure, a cross-sectional view of the
first drawing; as shown, the wound lithium battery is mainly composed of a battery cell
10, a conductive terminal 20, and a battery case 30. Among them, the battery core is
composed of layers

An electrode roll u composed of a stacked positive electrode sheet, a separator and a
negative electrode sheet is wound around a mandrel 12 to form a plurality of
conductive handles 13 which are led out from the positive and negative electrode
sheets at both ends of the 'electrode roll io The positive terminal and the negative
terminal of 10, and for connecting the conductive handle 13 and the conductive
terminal 30, each of the conductive handles 13 must be perforated (not shown) and
inserted between the conductive terminal 2 () and the battery cell (7). - the inner rod
40, with the perforation of the conductive handle 13 passing through the inner rod milk,
the conductive handle is fixed and electrically connected to the conductive terminal 2G,
and finally the battery case 30 can be packaged to form a complete secondary battery.

. However, the combination process of the battery-leading conductive handle 13 and
the conductive terminal 20 is time-consuming and laborious, and the inner rod 4G
must first be mosquitoes on the core material 12, and then the artificially-operated red
person puts the conductive perforation into the inner rod 40. After that, the conductive
terminals 2 can be combined on the inner rod 40 and electrically connected to the U.
Mesh &amp;, _ 1 (13 township red and operator proficiency will affect the secondary
battery production time, and the manual operation mode is necessarily stored may be
unstable, it is easy to cause the battery production reliability is reduced. Ben Chuang,
Lai proposed - _ soft shirt to valid 3 MJ / 9178

Referring to the second to fourth circles, a combination diagram, an exploded view, and
a cross-sectional view of the first embodiment of the secondary battery of the present
invention are shown. As shown in the figure, a cylindrical secondary battery includes a
battery core n which is formed by a positive (four) sandwiching separator and an
electrode roll 51 wound around the mandrel 52, and each of the positive electrode and
the negative electrode The plurality of conductive handles 53 are taken out by the
metal falling pieces, so that the positive and negative two electrodes 53 are formed at
the two ends of the battery core, and the conductive handles 53 on the end faces of
the electrodes 531 are arranged in a ring shape. a battery case 6A, comprising a shell
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tube &amp; for covering the body 5, and an end cap 62 for closing both ends of the
shell tube 61, and a perforation 621 is provided in the middle of each of the end caps 6
This perforation 621 is directed against the mandrel 52. The second conductive terminal
is disposed on the battery case 60, and each of the conductive terminals 7G is opposed
to the mandrel 2 through the through hole 621. In this embodiment, the conductive
terminal 7G-end is a screw external device. And the other drama set a thread as a
connection with the battery; the towel, the conductive terminal miscellaneous, in
addition to the externally threaded screw, the 'external space’ different needs' can also
(10) have a column of _ grain, Such a similarity. The structure is a structure that can be
easily replaced by those who have relevant knowledge, and because of the change of
these equal structures, it does not change the scope of the patent. Furthermore, the
second connecting device 80 is disposed between the two end covers 62 of the casing 6
and the two electrodes 531 of the battery core 50. Each of the connecting devices 8
includes an inner rod 8 and a current collecting plate a and On the opposite side of the
collector plate 83, the inner rod 81 is a screw in this embodiment, and its end is locked
into the mandrel 52 so that the shaft is surrounded by the conductive handle 53, and
the other end of the inner rod 81 is facing the end cover. (7) a through hole 621 for the
conductive terminal 7G to lock i], and a lower portion of the lower collecting pan 82 is
provided with a flange 82 The 1 region forms a recess 822, and the recess 822 is
provided with a lower fixing hole 823, and the lower fixing hole 823 can be positioned
through the inner rod 81 on the end surface of the electrode 531 of the electric anger 5
,, at this time, the flange 821 will face The upper collector plate 83 has an upper fixing
hole 831, and the shape of the body is kissed by the recess 822 of the collector disk 82,
and the upper fixing hole 83i can pass through the inner rod 8i to make the body
Covered by the flange 821 and buried in the recess 822. In addition, when the upper
collector pan is phantomly engaged with the collector pan, it will be able to press and
hold all the conductive handles 53 around the recess, and the figure will be made.
Corresponding to the above, when the secondary battery of the present invention is
finely integrated in the S flow, the combination steps are as follows: First, as shown in
step S1, the battery core 50 is first packaged into a cylinder 1 in step 82, and the inner
rod 81 is inserted. Inserting the current collector disk so that the lower collector disk 82
is disposed in the middle of the conductive handle 53 of the end face of the electrode
531; when the lower collector disk 82 is positioned, the process proceeds to step S3,
which surrounds the lower collector disk. The conductive around (four) is folded into
the concave 4 822 'continuation step S4, and the upper collecting tray 83 is used to join
the lower collecting tray to cry. Quickly press all _ 53 positioning, and enter the step %,
_ combined way to combine the conductive terminal 70 and the upper collector plate
83; after the conductive terminal 7 () and the upper collector (10) are combined - then
can be 4 S6 The welding or laser is similar to the Q of the packaged battery button (8),
so that the conductive terminal 7 is passed through the through hole 621, and (4) is
connected to the hole. The green, the object 70 is designed to be externally locked by
the end cover 62 to the collector plate 83. At the time, it is naturally the procedure of
the green welding end cap Q, and then the step of locking the conductive terminal 7G,
that is, the steps % and the step of the county can be exchanged. In addition, if the
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conductive terminal has been used before production? If it is directly fixed on the upper
collector disk, the step S5 can be simplified in the assembly process. That is, after the
step of the step is completed, the process proceeds directly to step S6 to encapsulate
the end cap 62 of the electrical domain body 6G. For example, as shown in the sixth
figure, the bottom structure of the connection structure is a metal mesh body made of
copper or Ming or recorded or unrecorded steel, thereby increasing conductivity and
upper polarity. The disk 83 is in the form of a flat disk having a locking-type conductive
terminal 7G thereon, whereby it can directly enter the step % after the end step %. In
the case of the end cap 62, the conductive end w at this time does not necessarily
protrude from the end cap 02, nor does it affect the implementation of the present
invention. Furthermore, the creation structure is simple and applicable, and it is self-
contained. (4) The battery case of the ¢ is opened 60 &quot;, _, _ shape of the second
clock  Zha. , (4) Step (4) Juxuan, step S2, the lower collector pan 82, step S3 (four)
folded conductive handle 53, the combination of the smoke 4, the collector disk 83, the
stepping conductive terminal 7G, and the step (4) sealing end cap , completed in
sequence. According to this type of heap, this creation naturally applies to a similar type
of square secondary battery. Therefore, 'this creation uses the method of improving the
connection structure of the secondary battery to simplify the combination of the
conductive handles of the secondary battery _ sub-combination, thoroughly _ know _
and _ sub must rely on the lack of manual work, and can automate mass production,
Reduce costs and increase product reliability. The above description is based on the
embodiments to illustrate the features of the present invention, and the purpose of the
present invention is to enable the skilled person to understand the content of the
present invention and implement it according to the scope of the patent, so that the
other is not divorced from the creation. Equivalent modifications or modifications made
by the spirit of the invention should still be included in the scope of the claims described
below. BRIEF DESCRIPTION OF THE DRAWINGS The first figure is a cross-sectional
view of a conventional battery structure. The second figure is a perspective view of the
first embodiment of the creation. The third figure is an exploded view of the first
embodiment of the creation. The fourth figure is a cross-sectional view of the first
embodiment of the creation. The fifth circle is the flow chart of the creative
combination.
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Intelligent scalp massager
Abstract

The invention discloses an intelligent scalp massager, which adopts a
waterproofing design at the level of IPx7. The intelligent scalp massager
comprises a base shell and a massager body, wherein a charging hole is
formed in the base shell; the massager body is of a stamp-shaped structure,
and comprises a housing, massaging comb heads, a motor, a singlechip
microcomputer module, a charging module and a button battery; a handle is
arranged on the housing; the housing is connected with the massaging comb
heads in an embedding manner; a switch button, a mode indicating lamp, a
charging indicating lamp and a speed indicating lamp are arranged on the
handle; the massaging comb heads are of bulged claw structures; the
massaging comb heads are of a four-wheel rotary type; the motor is
connected with the massaging comb heads; the singlechip microcomputer
module is connected with the motor, the button battery, the switch button, the
mode indicating lamp, the charging indicating lamp and the speed indicating
lamp; the button battery is connected with the charging module; the button
battery is a lithium battery.
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Claims

1. An intelligent scalp massager, |Px7 stage using water-proof design, which
comprises a base housing 1, and a massager body (2) base shell is (1)
provided with a charging hole (3), characterized in: seal-like generally (2)
forms a massager structure, comprising a housing (4), a massage, combing
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(5) their hair, a motor (6), single chip (7) module and button-type battery (9)
charging module (8).

2. An intelligent scalp massager according to claim 1, characterized in: the
housing (4) is provided with a handle (10), housing (4) and the massage
attachment inlaid combing (5).

3. An intelligent scalp massager according to claim 2, characterized in: a
handle (10) is provided with a switch button (11), mode indicator (12) lights,
indicator (14) lights and speed charging indicator (13) light.

4. An intelligent scalp massager according to claim 1, characterized in:
combing (5) heads are convex claw structure at the head of the massage, the
massage combing (5} is a four-round counter-rotating.

5. An intelligent scalp massager according to claim 1, characterized in: motor
(6) connected to the massager combing (5).

6. An intelligent scalp massager according to claim 3, characterized in: single-
chip microcomputer module (7) to the (6) motor, battery (9), a button, a switch
button (11), a mode indicating (12) lamp lights (14) and speed charging lamp
(13) connected.

7. An intelligent scalp massager according to claim 1, characterized in: a
button battery (9) and the charging module is connected (8), button-type
battery (9) material is a lithium battery.

Description
Intelligent scalp massager

Technical Field

The present invention relates to the technical field of household products, and
particularly relates to an intelligent scalp massager.

Background Art

In the modern life of people working life of the day are sitting most of the time,
without the presence of motion, thus leading to a neck shoulders and lumbar
pain strain occurs, at the same time because negligible maintenance of the
scalp, there is also a poor blood gas color, dizziness and the occurrence of a
migraine headache, and the massage may soothe pain of the body part, body
massaging apparatus is basically common use today for the massage, the
massaging apparatus is relatively small specific to the head, and are
generally in the form of a vibration massage of the head.

Summary

The prior state of the art is an object of the present invention, there is
provided a smart scalp massager, in order to achieve the function of the scalp
massage service.

To that end, the present invention adopts the following technical scheme:

The present invention to an intelligent scalp massager, waterproof design
using IPx7 stage, includes a base housing and the massaging unit body, a
base shell is provided with a charging aperture, the base is used for placing
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protective massager body and the massager body is charged, the massaging
unit is configured in a seal-like structure, convenient for hand-held use,
comprising a housing, a massage the combing heads, a motor, a single chip
module, the charging module and button-type battery.

Further, the housing is provided with a handle, housing and the massage
combing insert connection.

Further, the handle is provided with a switch button, mode indicator lights,
charging indicator light and the speed indicator light.

Further, the massage a combing head at the head is a convex jaw structure, a
counter-rotating massage combing is a four-round, this is to simulate a
human massage technique design, the four round counter-rotating massage
the combing heads having a four-finger massage of the function.

Further, the motor is connected with the massage combing.

Further, a single chip module to the motor, a button battery, a switch button,
mode indicator lights, charging indicator light and the speed indicator light is
connected.

Further, a button battery and the charging module is connected, a button
battery material is a lithium battery.

The present invention has the advantages that: a counter-rotating massage
the scalp massager an intelligent round combing head simulation of the four
fingers while technique four people, scalp gently pressed through relaxation
acts to soocthe, cooperate with head to use, easier to clean the scalp soil,
scalp massager is provided with a through intelligent while converting the
swing speed to have a strong and a weak alternating beat pattern, having a
forward slow kneading, forward fast kneading and an inverse fast kneading
three modes, the mode indicating lamp can correspond to display yellow,
green and blue, the speed with the speed of the speed indication lamp will
flicker, the intelligent scalp massager in addition to clean the method provided
by head cutaneous, imitation man massage the scalp massager may be of
the intelligent design technique of the plurality of portions of the body
massage, have a beneficial effect..

Description of Drawings

FIG. 1 is a front view the present invention;

FIG. 2 is a top plan view the present invention;

FIG. 3 is a system block diagram of the present invention.
Embodiment

In order for the examination commissioner is able to the purpose of the
present invention, there is a further understanding of the features and
functions, and to cooperate with the drawings hereby give the preferred
embodiment are detailed below:

Referring to FIG. 1 to 3 shown, the preferred embodiment to the present
invention is of a front view, top view and a system block diagram, an
intelligent scalp massager, waterproof design using IPx7 stage, includes a
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base shell 1 and the massaging unit body 2, the base shell 1 is provided with
a charging aperture 3, the massaging unit body 2 is in a seal-like structure,
includes a housing 4, the massage the combing heads 5, 6 of the motor, the
single chip module 7, 8 and button-type battery charging module 9, housing 4
is provided with a handle 10, housing 4 is connected with the massage
combing insert 5, the handle 10 is provided with a switch button 11, 12 mode
indicating lamp, charging indicator light 13 and the speed indicator light 14,
massaging the combing heads 5 at the head is a convex claw structure,
massaging the combing heads 5 is a four-round counter-rotating, the motor 6
is connected with the massage the combing heads 5, 7 and the motor 6
single chip module, a button battery 9, a switch button 11, 12 mode indicator
light, indicator light 14 is connected charging indicator light 13 and speed, a
button battery 8 is connected to the charge module 9, button-type battery is a
lithium battery 9 material.

As shown in FIG. 1 to 2 shown, when using the present invention, a switch
button 11 open smart scalp massager short press, after power-on switch
button 11 mode is switched in a short, the intelligent scalp massager mode
switching orders of the first is a forward slow kneading mode, a re-switching is
a forward fast kneading mode and finally the inverse fast kneading mode, the
user may after switching modes according to its own case, holds the handle
10 uses an intelligent scalp massage a scalp massager, the massage before
can select an appropriate hair cream was applied to a more excellent effect of
the root, when the finger to reach the scalp during the massage allowing only,
and not the entire palm, or otherwise make the hair entanglement or is pulled
out, it is noted that such as the scalp with a wound, scalp massaging can not
be performed.

Of course, the above illustration is only the preferred embodiment of the
present invention, it is not in this limited range of use of the present invention,
it is made on an equal change in the principles of the present invention all the
should be included in the scope of the present invention.
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HitHo| tHXA Title of Invention

MEx electric acupuncture

Kok Abstract

Hatoe EMo| =EHA0| RE(22)E 0]28] AAAYE 5| The invention provides the electric needle (10) which
L Js8 &isto g T2 A|7H0) AjRlO] ZHs8to] BlAp could reduce the repeated labor of the human the ho
o| ZIRAIENQI TES TA =2 2 QYA &= EAl0| X|& ur hand was possible in the time to be short and feeli
S AjZIO| HHED|= L =2 Zol 4 917 L ox|2stx ng the state of tension and pain of the patient and si
ol C|AtPIo 2 MAE|of D2|(grip)&t7|7} ®stn njgjsp  Nee it added the function in which the strand corp. w
'34 %501 ,;.:}7“ -',E-EgEﬁ’H(lZ)O]L} os|g x(11)S nst as by using the motor (22) for the normal bleeding n

| OF

_9

%

mol -
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AL,

Mol s o oo, 24! WOl ASHEN C20 X5

oz ARl HElHE MEote AE S8

H(10)0] MZ =Lt

Pl )\|-$:| %l ME X A|-6:I ME

(== ' Bty o dr [=¥ (=4

Ty
et

x|

=1

o2 3l ME

A OlZ 2 01T, OEIT|Z MA|SHG] A|E O] eedle treated at the same time and comfortable to be

designed to the design which was and, the ergonomic
and grasp the grip and beautiful and it exchanged the
transparency lid (12) or the single-use needle (11) ac
cording to the use and the human used and it set up

suppression and it added the convenience to the hour
hand and it is twined with the automatically if the op

erating button above anything else presses and provi
des the convenience.

The needle, the depletion needle, the electric needle,
depletion, electric, the bleeding needle

[ & = H(Representative drawing)
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ol He Scope of Claims

ML 18k Claim 1:

AMEg g I AFRE|= EEHE Ho| 20jA; A7 ZE4EE The electric needle in which the single-use needle (1
S 27120 OfH BE|(22)2 ER| XSO XS AT 1) is combined in the needle prod in the penetrated ¢
3, MY PR B SEQ ZA0Z M B9 2 2tapEl & entral part ; it has with the structure of being connec
FHO| 29 WE B, Rl=E LJ=0|X|1; AH7| 2FH0| T ted to the vertical connecting belt (26) and administr
= 12)(33)7F AKX E]1, 1O ofefof 374e] (16, 17, 1 ation connection stick (25), wheel (24), rqtary shaft
8)9t FSIH{E(15)0] M*|5|m, HHHZojs HFK|(20)2 (23), motor (22) net ; and t-he rotary motion of the
TS & QI ARK|EH(21)0] Qe AT} ALY BE £ motor is chgnged to thg recuprocatc?ry movel_'nent a'nd
= e = the needle is operated like the sewing machine. It is
Ol= 85 ZE(22)7F WEEO AL HR0= 2717(32) o i :
oiled in the needles inside the transparent lid (12) a
7t AXED]; 87 Heos 29 £F(12)0 F Ho|xE d dle length adjustment ring (13) in the main bo
2I(13)LI=0 LEAFAFO| 94T Q20) LEAARO| QL= B0 1o 1 oo ie ENgh ac) rng nem
e T =T R R dy in which the screw thread is in the outside it has t
A2 Z-5= Ziih 125 F¥R0= ?Elgl% & he screw thread in order the ventilation opening (32)
(11)0] ¥ =olof 2gxll, sXAAU(26)t BEAEU s installed in end the electric motor (22) is built in th
(25), &(24), 218 =(23), 2E(22) =22 HZE FE e motor unit it has the battery cover (21) exchanging
£ 71X e, B2 3|MEF0| AE2F2E HH O the dry cell (20) in the opposite side lamps (16, 17, 1
HO| MEeENY &EEs AS EULE St TEH(L  8) and power button (15) of 3 are installed the ring
0). (33) is installed in the grasping end the overall struct
ure is divided into the handle part divided into the for
ce site and motor unit, and the needles around the m
ain body body the actuating means is automatically o
perated as to the needle for the bleeding which is use
d it depletes blood the motor (22) which is not finger
is utilized (10).
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1g0f AAM, L=l 8 & StLtof o 7ol HsS #t, 1
2o wet FYFF(12)e] L E 7Y 27|17t Jofl
Ag EYCE 3= TMSH(10).

87 3%

1310 101N, EYEH(12)0] FS0|7H O MO AEE 4
QA wES 42 EROR s HEH(10).

BT 4z

130 I0jN, EHER(12)2] FEO EHHS ABT
4 92 2ol B 2 He SFSR s FEH(10)

BT 53
1at0] QlojM; U218 F(11)stLto) ofaf JHo| 5ol &
22 SFOR st YeE EFA(LL).

B3 6%

130 Y0IK, BH B5S FHOE A 2= T 7
X2, £HO| $o BH B, H22 Loix|1; 47| =X
2 A3 2900 o2t ¥5S T2 Ho| 1Y(grip), AL
S T2 09 A-(grip)F JHx| HE|2 T D HEAL 2
Rle AS EReE she HEH(10).

1t0] 2lofd, TYEA(3LE YNI|Z AT
A SHo2 s HEH(10).

UM, EHEH(12)L 20| HT(29)E M5
| 129 ZES F0F + UA B A2 SPo= o

StLtof o2 7ol Ht=g
=37

Claim 2:

The electric needle in which it has several needles on
the single-use needle one as to claim 1 ; and the size
of the opened hole of the transparency lid (12) widen
s according to the shape (10).

Claim 3:

The electric needle in which the spout of the transpar
ency lid (12) is pointed as to claim 1 to use in this ne
edle (10).

Claim 4:

The electric needle in which the hole is widely opened
so that the spout of the transparency lid (12) can,can
s use the coating needle as to claim 1 (10).

Claim 5:

The single-use coating needle in which several needle
s run to the single-use needle (11) one as to claim 1
(11).

Claim 6:

The electric needle which can be divided into the han
dle part and motor unit, and the needles and which h
old the main body to the grip when catching gun acco
rding to the *** site, and the grip two form when cat
ching the pencil and can operate to the structure of b
eing divided into the force site as to claim 1 around t
he main body body (10).

Claim 7:

The electric needle using the fixing lid (31) as suppre
ssion as to claim 1 (10).

Claim 8:

The electric needle mounting the bulb (29) as to clai

m 1 inside the transparency lid (12) and enhances th
e illumination of the affected part in the hour hand (1
0).

Claim 9:

The single-use coating needle having several needles
on the single-use needle one as to claim 2 (37)

Background Art
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QICH, &£ QlNaEr™ ol
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2 BA=O 2xte] £fof wet = 130|Lt & 14
717t Haloh WA S HEBY AE & 5 2 0|
, &0 R REFF(12)0[Lt €318 H(11)=

O AL e = UA=E SR, FAHEL: HESHED
Ao R AAEol Ha|FE MSsts HEH &
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The present invention relates to the electric needle w
hich when could reduce the repeated labor of the hu
man the hour hand was possible in the time to be sh
ort and feeling the state of tension and pain of the pa
tient and by adding the function of being twined by u
sing the motor (22) for the normal bleeding needle tr
eated at the same time it selected the method in whi
ch was convenient that it was designed to the design
which was and, the ergonomic and caught according
to the site of the patient like the figures 13 or 14 and
the hour hand could be named and beautiful and it ex
changed the transparency lid (12) or the single-use n
eedle (11) according to the use and the human used
and it is twined with the automatically if the operatin
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g button above anything else presses and provides th
e convenience.

Generally, the bleeding needle is bleeding used for th
e blood aperture or the affected part as the purpose
and the blood aperture is stimulated in the sudden st
omach disorder time or relief and it gives first aid and
many people which is recently widely used to the alte
rnative medicine and utilizes. The hour hand the stre
ss is consecutively therefore received in the case, wh
ere the people deciding on the doctor or the hour han
d deals with the some patient and one site in case as
the repeated labor with several times.

It is good to have the needle and there will be no hu
man doing. Many sides that furthermore places the s
everal times needle on the same site the people most
ly tries to fit and the hour hand is decided on but hu
man has the difficulty. And there is a problem that th
e people experienced therefore again tries to fit the s
tate of tension accompanying the pain for the long ti
me to have the needle.

It had the inconvenience with it reduced the pain ma
ssaging the place and had the needle generally of pur
chasing the separate suppression and to using *** b
efore suppression acupunctured.

HItHO| L& Summary of Invention

ol st Effects of the Invention

Atst Hlgl ZHol £ e =glo| NH BEH A S 848 As described above, the present invention has the

7| o5t0] orESE ez, QlEES Mol [)Reloz MA g effect that it devised the conventional overall

o Ao 20| Wl £ 130|L} £ 149} Z+0| A|XI&}7] problem was raveled. It was designed to the design

™ash DRI(grip)HAlS MENSH 4 91, Mg oj24sp which was the ergonomic and the grip mode which

M, 80| QA EWEM(12)0|L} U8 Al(11), ML Was convenient to *** could be selected according to
QIEE BT, Aby| DR the site of the patient like the figures 13 or 14 and it

F(31)s UEsto] A +
ZGLe g7 HME=2z He =7 WOl A
ORALAISHY HE SeE 1858 52 & ULE o A2
gty oz Hrof YTI|IE FOiSIY] A-ESHO{OF WLt
HEE(0)0l= RiHjof 27| 7F FEEN HEH(10)2
UAST A2 =& Y79 42MA & £+ Us F27t
ULt FPAHCE HEHED FEH AHF2Z HAIR[O] A

0

[> rrrrm

was polished and it was beautiful and the
transparency lid (12) or the single-use needle (11),
and the fixing lid (31) were exchanged according to
the use and the patient used and the pain which
massages the place *** before the fixing lid (31)
acupunctures for the suppression substitution and
has the needle is reduced. Generally the separate
suppression was purchased and it had to use but
suppression is mounted on itself in the electric needle
(10) and itself can do to the role of suppression as
well as the hour hand if it has the electric needle
(10). Above anything else, if the operating button
presses, it is twined with the automatically and time
is economized in and it is free from the operation of
being the same of the *** human renting the power
of electric and being repeated and since the moment
when the single-use needle passes through skin is
comprised of the interval which it eye is with surprise
called the pain decreases and it has the effect that
speed it can perform an operation.

Technical Task

0| = cro|oh Hiet 2h2 Sl Hi EHTEE o
4Bk7] 25H0 ¢ES SR, O S22 HE XX e A
0| ofL|g} AmES}A 2

=] 2z

=

Thus, the invention is to provide the electric needle

(10) which it devises it cancels the conventional over
all problem as described above and the purpose fit th
e needle but it speeds it fits and it is free from the op
eration of being the same of the *** human borrowin
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g the power of electric and being repeated and the pa
in can remove by being made at the moment when it
is short when the needle acupunctures to skin.

Structure & Operation of the
Invention

To achieve the object, it has the connection part oper
ating with the needle prod (28) and the perpendicular
ity inserts the single-use needle (11) if the , the inve
ntion opens the transparency lid (12) at the lower pa
rt of the main case and the spring (27) and motor (2
2) are utilized and it automatically operates and it is
divided into the handle part and motor unit, and the
needles and the ring (33) is installed around the mai
n body body in the structure of being divided into the
force site in the grasping end and lamps (16, 17, 18)
and power button (15) of 3 are installed and the singl
e-use needle (11) is combined in the penetrated cent
ral part in the needle prod (28) and it has the battery
cover (21) exchanging the dry cell (20) in the opposit
e side the ventilation opening (32) is installed in end
it is boiled in the needles inside the transparency lid
(12) and needle length adjustment ring (13) in the m
ain body which has the screw thread and in which the
screw thread is in the outside in order the structure h
as with the structure of being connected to the vertic
al connecting belt (26) and administration connection
stick (25), wheel (24), rotary shaft (23), motor (22)
net and the rotary motion of the motor is changed to
the reciprocatory movement and the needle is operat
ed like the sewing machine.

The embodiment doing with the desirable of the inve
ntion it does with reference to the drawing attached b
elow is particularly illustrated.

As shown in Figure 1, as to the electric needle (10) a

ssembly drawing according to the present invention t
he configuration of being assembled of the invention,
the transparent material was selected to the transpar
ency lid (12) mount the bulb (29) at the lower part of
the main case and could enhance the illumination of t
he affected part in the hour hand and it exchanged wi
th the single-use needle (11) according to the affecte
d part and it used and the material has the funnel for
m transparency lid (35) in which the primary general

type transparency lid (12) and spout are pointed, and
the stamp type transparency lid (36) in which the hol
e is opened. It mounts when the general type uses th
e single-use needle (11) as the primary type and whe
n the funnel form transparency lid (35) acupunctures
on this needle or the sunken place, it mounts and wh
en with it mounts when the stamp type transparency
lid (36) uses the coating needle (37) in which the nee
dle comes out in the single-use needle with the some
placing the needle of the some part on one site, it us

es. And the primary general type, *** type lid (39) a
nd the long funnel form lid (38) have the fixing lid (3

1). The protrusion of the form looked such as the fun
nel form lid (38) it has the shape cut down with the p
estle half and it has the shape that *** type lid (39)

cuts the rugby ball with half and long. Is the bead aft
er the funnel shape as to the general type, is made o
f the primary type and it serves as suppression. Befor
e suppression acupunctured with the pain massaging

the place and had the needle was reduced generally t
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he separate suppression was purchased and *** had
to be used but suppression was mounted on itself in t
he electric needle (10) and if it had the electric needl
e, itself did to the role of suppression as well as the h
our hand.

As shown in Figure 2, the inside of the overall electric
needle (10) is expressed in the A-A cross-sectional vi
ew of the electric needle (10) according to the presen
t invention. When inclining, the needle prod (28) inse
rting the single-use needle (11) becomes the needle t
o the needle shape and similar shape so that there is
no flow and it has the insertion hole shape that of the
upper portion composed of *** is choked and when t
he spring (27) is inserted to the cylinder outside of th
e needle prod (28) and when one page which perpen
dicularly stands in the lower part of the cylinder bein
g divided and the single-use needle (11) being insert
ed and taking out, it is not baggy and the cylinder ca
n be inserted and it can lure the electric needle (10)
does not operate, it is not exposed and it always stay
s in the transparency lid (12) inside. While the vertic
al connecting belt (26) caught in the needle prod (2
8) connects the administration connection stick (25)
and needle prod (28) and the administration connecti
on stick (25) connects the vertical connecting belt (2
6) and wheel (24) the power the connection splashes
and it comes out and in which above wheel (24) is co
nnected to the rotary shaft of the motor and while be
ing comprised = shape with the high-low limit side ¢
oming out from the motor is changed into perpendicu
lar up down back and forth motion. And in the motor,
the power is generated to the electricity of coming fr
om the dry cell (20) and here 1.5v AA size dry cell tw
0 was used but it can utilize as AC and the storage ba
ttery can be utilized to be convenient to carry using
DC.

As shown in Figure 3, in the B-B cross-sectional view,
of the electric needle (10) according to the present in
vention the above is the construction of the Invention
of 2, it was particularly explained and the power of th
e motor (22) is connected to the wheel (24) and the
process where the rotational kinetic energy is transfo
rmed to up down back and forth motion energy is sho
wn (as shown in the reference furnace is 6, the admi
nistration is made according to the arrow). In the abo
ve case, only by that when the electric needle (10) ju
st did not operate the spring (27) as the role of the s
pring (27) and role of the needle length adjustment ri
ng (13), role were not exposed and it always stayed i
n the transparency lid (12) inside it was explained bu
t to the additionally add an explanation the spring (2
7) always maintains the state of tension and when th
e needle being inserted into skin and coming off, the
spring (27) help is accepted and it frees from to the s
peed which is most fast and the pain is minimized an
d if the pain of the patient is complained of, the needl
e length adjustment ring (13) turns the needle length
adjustment ring (13) in the hour hand and the length
of the needle is controlled to be in inverse proportion
to the pain and the patient uses. The needle length a
djustment ring (13) is loosened so that as to the hum
an, who namely very much feels a pain the needle be
a little inserted and the human, uses and the needle |
ength adjustment ring (13) is tightened for the fast e
ffect and the needle is deeply inserted into skin and t
he patient in which the hole does not go round in skin
and who is unable to feel the pain uses.
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As shown in Figure 4, it is drawing which it expresses
to enlarge fig. 2 into the electric needle (10) power tr
ansmitting structure A' cross-sectional view according
to the present invention and detail.

As shown in Figure 5, it is drawing which it expresses
to enlarge fig. 3 into the electric needle (10) power tr
ansmitting structure B’ cross-sectional view according
to the present invention and detail.

As shown in Figure 6, in the construction of the Inven
tion of the drawing, showing the progress of the elect
ric needle (10) power transmitting structure rotary sh
aft (23) according to the present invention fig. 3, it is
explained in detail.

As shown in Figure 12, the fig. 7, fig. 8, fig. 9, fig. 1
0, fig. 11 was drawing which put in the glass tube of
the cube and looked in 6 to front and back up and do
wn/left and right elevation of the electric needle (10)
according to the present invention. Whole was projec
ted according to *** to the streamlined shape design
and whole was designed to the shape that was the er
gonomic clean and in which the procedure was facilit
ated and which was convenient as the medical instru
ments phosphorus in the hour hand. In the front view
of fig. 7, it has lamps (16, 17, 18) and power button
(15) of 3 but it is connected in the ring (33) downsid
e to the control panel (19) having inside the handle a
nd it is controlled and if the power button (15) is leng
thways pressed, it is turned on and the functioning re
ady state is informed the power lamp (16) of and it is
turned on by the alternately whenever the rest manu
al lamp (17) and automatic lamp (18) briefly press th
e power button and with being put out if it again leng
thways presses it becomes the OFF state.

As shown in Figure 13, it is the grip when catching gu
n to the elevation showing the state catching the han
dle part of the electric needle (10) according to the p
resent invention. When while nots giving the unreaso
nableness to the wrist than the grip when catching th
e needles the long time hour hand being decided on o
r performing an operation on many human, it is conv
enient and the operating button (14) can be pressed
to the scanning.

As shown in Figure 14, it is the grip when catching th
e pencil to the elevation showing the state catching t
he needles of the electric needle (10) according to th
e present invention. When deciding on the hour hand
which is delicate than the grip when catching the han
dle part, it is advantageous and the operating button
(14) can be pressed to the scanning.

Brief explanation of the drawing

Figure 1 is a state elevation in which the electric nee
dle (10) assembly drawing , and

2 the electric needle (10) A-A cross-sectional view ac
cording to the present invention , and

3 the electric needle (10) B-B cross-sectional view ac
cording to the present invention , and

4 the electric needle (10) power transmitting structur
e A' cross-sectional view according to the present inv
ention , and
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MEX(10)9] E(24) SHME F+ 5 the electric needle (10) power transmitting structur
e B' cross-sectional view according to the present inv
ention , and

=
6 the wheel (24) power transmitting structure progre

HEA(10) HHE ss drawing of the electric needle (10) according to th
e present invention , and

il

7 the electric needle (10) front view according to the
E£X(10) A=HE, present invention , and

8 the electric needle (10) rear elevation according to
the present invention , and

9 the electric needle (10) right side view according to
the present invention , and

10 the electric needle (10) left side view according to
the present invention , and

11 the electric needle (10) bottom view according to
the present invention , and

L 12 the electric needle (10} top view according to the
for = &Y present invention , and

13 catches the handle part of the electric needle (10)
according to the present invention, and the state elev
ation in which

14 catches the needles of the electric needle (10) acc

ording to the present invention according to the inve
ntion.

* the code description

toward the main part of drawing 10: the electric need
le

11: the single-use needle
12: the transparency lid
13: the needle length adjustment ring
14: the operating button
15: the power button

16: the power lamp

17: the manual lamp

18: the automatic lamp
19: the control panel

20: the dry cell

21: the battery cover

22: the motor

23: the rotary shaft
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30 : B4 24: the wheel

31 OHEA 25: the administration connection stick
33: 87|34 26: the vertical connecting belt

34 : 3% 27: the spring

35 : 27| =gy 28: the needle prod

36 : EAY EQE 29: the bulb

37 1 EEK 30: the ventilation hole

31: the fixing lid

-

38 : 71 27| £

39 : HAD LY =y 33: the ventilation opening

ALE o T o

34: the hinge
40 : LpALR g

35: the funnel form transparency lid

36: the stamp type transparency lid

37: the coating needle

38: the long funnel form lid

39: the teeth of a comb type lid

40: the screw spike
Disclaimer
=2 2Me E5 Y Iio7|s2d M8 Mot AiasHd A|A-S o]y MHEJAELICH maEtA
SE2HLE 99| V50| e, 2 2AME AHEE A& Tz HIUto ot HEE2 il
Ste Ho = 0|8E|ojME OF ELCh AlAE U HEYA 0| EMIR0| WM o 2L
g, OolHe =YX S0 Cist 22 HAEQ MRS XX &L CH & EM= FARL A &
of glo| Heto| gle ot 52 2IsH DB 3L A0 MEHE 0] Ajd, SAL 2 = glg2

dq =g LT

(The document produced by using the high-tech machine translation system for the p
atent and science & technology literature. Therefore, the document can include the m
istranslation, and it should not be used as a translation by a professional translator.
We hold no legal liability for inconsistency of mistranslation, partial omission, and dat
a generated by feature of system and network. We would like to inform you that the
document cannot be regenerated, copied, and distributed by being stored in DB and s
ystem for unauthorized general public without our consent.)
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ABSTRACT OF THE DISCLOSURE

A hand-held wand massager providing a heated stone therapy

is provided. The wand massager has a handle and a detachable
applicator connected to the handle for providing a localized
massage. The applicator has a therapeutic stone capable of
delivering heated stone therapy to a user. The user can
substitute the applicator for a wide wvariety of massage
sensations including infrared therapy, copper therapy and a

heated, vibrating massage.
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HOT STONE THERAPY WAND MASSAGER

BACKGROUND OF THE INVENTION

1. Field Of the Invention

The present invention relates to hand-held wand massagers.
More particularly, the present invention relates to a hand-held
vibratory wand massager that has a detachable applicator. Even
more particularly, the present invention relates to an
applicator having a therapeutic stone to provide a heated

vibratory therapettic hot stone massage to a user'’'s body.

2. Description of the Prior Art

Various types of hand-held vibratory massagers are known in
the art. Presently available wand massagers typically have an
elongated handle secured to a contoured massaging applicator. A
source of vibration is located in the prior art massagers in
either the applicator or the handle. One source of vibration
may include a motor driving an unbalanced weight. The
unbalanced weight is typically attached to a spring or a shaft
connected to the motor. The motor drives the unbalanced weight
that vibrates a contoured massaging applicator. Typically, the
prior art wand massagers rely upon different massaging contours
to achieve desired massaging sensations. When the vibrating
contoured applicator is applied to the user’s skin, desired

massaging sensations are achieved.

While the above-mentioned types of massagers may be

suitable for providing a vibratory, massage sensation when

e o e 1
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applied to the body and muscles of the user, they are limited to
delivering only vibratory sensations to the user. Users desire
a hand-held wand massager that delivers a wide range of
massaging sensations, including a therapeutic hot stone massage
comparable to a holistic, spa-like massage that can only be

found at expensive resorts or exclusive spasg.

Prior art stone therapy uses heated and cooled therapeutic
stones to penetrate deeply heating and cooling sensations to a
user’'s skin and conjure up increased blood circulation and a
healing or massaging effect. Stone massage therapy rejuvenates
the user’s body by using heat transferred through a therapeu.ic
stone to increase and facilitate blood circulation through the
user’s skin, muscles and tissues. This procedure includes
placing heated stones on the body, back, muscle tissues and skin
of the user at specific predetermined locations to facilitate
circulation, massage and relieve arthritic pain and certain
dermatological conditions at these locations. The stones may be
of any suitable size or shape depending upon the location of
application or the location that the user‘s desires the
therapeutic stone massage therapy such as the user's toes, back
or hands. A drawback is that the therapeutic hot stone massage
is typically reserved for luxury spas, resorts, masseuses, and
holistic therapy purposes and is not cost effective for the

consumers of the mass market.

Thus, it is desired to provide a hand-held portable vibrating
wand massager that produces a therapeutic hot stone massage that is
comparable to an expensive, luxurious masseur and that is capable
of producing therapeutic hot stone massage sensations, in a portable

manner at the point of contact of the massaging applicator and

Petitioner Therabody Ex-1013, 0889
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the user's body and skin tissues.

SUMMARY OF THE INVENTIOCN

It is an object of the present invention to provide a

massager having a detachable vibrating applicator.

It is another object of the present invention to provide a

massager that provides a therapeutic hot stone massage.

These and cther objects and advantages are achieved by the
present invention thot includes a hand-held, massager having a
detachable vibrating applicator. The vibrating applicator has a
heater and a therapeutic stone that, in combination, delivers a
therapeutic hot stone massage. The massager may include an
infrared device, a copper vibrating applicator, a moisture
absorbent pad or any combination thereof. The massager includes
a handle having a post, a grip, an cffset section and a pivot.
The detachable applicator is connected to the post. The post has
a vibrator located in its interior. In the applicator, there is
an exemplary conductor to electrically connect the applicator to
a socket disposed on an outermost portion of the post member to
provide the applicator with power. The conductor provides the
heater with power for heating the therapeutic stone. The
present invention allows the user to apply the wvibrating
applicator to body tissues for delivering a therapeutic hot
stone massage, infrared therapy or heated copper therapy to the

user’s body tissues for an improved, luxurious, deluxe massage.

The above and other objects, advantages and benefits of the

present invention will be understood by reference to the

Petitioner Therabody Ex-1013, 0890
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detailed description provided below and the accompanying

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be better understood with
reference to the following detailed description of the present
teachings when viewed in conjunction with the accompanying

drawings.

Fig. 1 is a side view of a  ind-held massager according to

the present invention;

Fig. 2 1s a ¢cross sectional view of an applicator of the

hand-held massager of Fig. 1;

Fig. 3 is a perspective view of the hand-held massager of

Fig. 1;

Fig. 4 is a perspective exploded view of ancther preferred
embodiment of the hand-held massager of Fig. 1 with a copper
applicator, a pad and a therapeutic hot stone massage

applicator; and

Fig. 5 is a cross sectiocnal view of the hand held massager

of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

Referring to the drawings and particularly to Fig. 1, there

is provided a hand-held massager generally represented by

Petitioner Therabody Ex-1013, 0891
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reference numeral 10. Massager 10 has an applicator 12 and a
handle 20. The applicator 12 is preferably detachable, and has
the ability tc vibrate. The user may adjust the configuration
of the handle 20. The handle 20 may deform in a pre-selected
manner to apply applicator 12 to varicus portions of the user's

body and skin tissues for a relaxing and therapeutic massage.

Handle 20 may be a substantially cylindrical member made
from a suitable thermoplastic having a hollow interior. Handle
20 may be formed having at least three members predominantly a

tubular grio or section 30, an offset section 35 and a post 40.

In a preferred embodiment of the present invention, offset
section 35 and grip 30 may have a pivot pin 45 disposed
therebetween. Pivot pin 45 may be a fixed pin on the end of
which offset section 35 and grip 30 may rotate with respect to
cne another. In greater detail, both the offset section 35 and
the grip 30 may pivot with respect to one another from an
orientation of straight alignment cof handle 20 to an orientation
in which offset section 35 and grip 30 are disposed at about

ninety degrees with respect to one another.

In another exemplary embodiment of the present invention,
the offset section 35 and the grip 30 may be joined by
complementary slanted surfaces, which may slant with respect to
one another in the range about forty-five degrees to about
ninety degrees. In still another illustrative embodiment of the
present invention, offset section 35 and grip 30 may also be
connected by a flexible elbow (not shown) for selectively

pivoting the offset section with respect to the grip for

e R AR A 81 N - PR [ . . o
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application of applicator 12 to the user's skin and body

tissues.

Offset section 35 is also connected to a flexible pipe 25
that is also connected to a cylindrical post 40 of handle 20.
Post 40 preferably has a diameter that is less than the diameter
of handle 20. Referring to Figs. 1 and 2, post 40 is a
cylindrical member having a substantially flat outermost end 50.
Post 40 preferably has a diameter that is less than a diameter
cf handle 20 such that the exemplary detachable applicator 12
may mate with post 40 and rest ¢r or overlay the post. In this
manner, post 40 and arplicator 12 may deflect about flexilbtle
pipe 25.

Referring again to Fig. 1, post 40 has a biasing device 55
that is positioned about a porticn of the post. Biasing device
55 may be a cylindrical coil disposed on post 40. In another
exemplary embodiment of the present invention, a detent (not
shown) or other suitable member may be disposed on the post 40
or an outermost end 50 for selectively engaging the post with
applicator 12. Post 40 wmay have a length sufficient to allow
any number of exemplary applicators 12 to mate with the post 40
and to allow a user to use any number of pre-selected massaging
applicators or members having different massaging attributes for

the massaging action desired by the user.

As can be understood from the drawings and in particular
Fig. 2, heated stone therapy and massaging action is provided by
applicator 12. Applicator 12 may be any number of suitable
shapes and sizes having any number of discrete bumps,

striations, contours, dimples or any combination thereof

s i o e o b AR T - g
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disposed on the applicator 12. The applicator 12 may be disk
shaped and have a suitable number of internal ribs disposed
therein to provide increased structural integrity to the
applicator. In a preferred embodiment of the present invention,
applicator 12 has an aperture 60 disposed in its topside. At
least one therapeutic stone 65 is intended to be positioned in
aperture 60 in the applicator 12, however any number of
therapeutic stones 60 may be disposed in the applicator 12 for

imparting a therapeutic hot stone massage to the user.

Therapeutic stone 65 may be marble, granite, travertine,
limestone, polished stones, quartz, feldspar, basalt, mica or
any other material that will preferably absorb and retain heat
energy from a heater 70 disposed in applicator 12 and transfer
heat energy from the therapeutic stones 65 to the user’s skin,
muscles and body tissues. Therapeutic stone 65 may also have a
flat round shape and a flat back and front surface such that the
therapeutic stone 65 wmay rest in a suitable sized aperture 60 in
the top of applicator 12 for application to the user’s skin,

muscles, back or any combination thereof.

Therapeutic stone 65 is illustrated as circular and cblong
in shape. However, therapeutic stone 65 may be any size and
shape suitable for imparting a therapeutic hot stone massage to
the user. Therapeutic stone 65 may be any suitable shape to
place the therapeutic stone 65 on the user’s body tissues, feet,

hands or torso.

Therapeutic stone €%, when heated and vibrating, is

intended to promote circulation of the blood at or near the site

R O e PNV ARR S 4 T o o A AR 5w
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of application of the therapeutic stone to the user’s skin,

muscles and body tissues.

In an alternative embodiment of the present invention,
therapeutic stone 65 alsoc may be coated with medicinal
additives, such as aloe vera, cortizone, aspirin, a lubricating
cream, vitamins, including vitamin C, vitamin E, herb, mineral
or any other beneficial material that may be topically applied
to the skin. Therapeutic stone 65 may also be a number of

different sized or shaped stones that may rest in applicator 12.

Therapeutic stone 65 is free from sharp edges and hac
lateral sides that are conducive to either heat transfer or

conducive to a imparting a cooling sensation upon the user.

Referring to Figs. 2, 3 and 4, in another exemplary
embodiment of the present invention, applicator 12 may have a
copper material disposed in aperture 60. Copper material is
disposed on the top of applicator 12 and is conducive to heat
transfer. The copper material also vibrates and is heated by
heater 70. Copper material alsc facilitates and/or stimulates
bloed circulaticn, reduces swelling and relieves aching joints
of the user. Copper material disposed in applicator 12 relieves

fatigue, improves blood circulation and reduces joint aches.

In another exemplary embodiment of the present invention,
applicator 12 may also have an infrared device 75 disposed in
aperture 60 on applicator 12. Infrared device 75 may be
electrically connected to an exemplary power supply 80 in handle
20. Infrared device 75 is in aperture 60 cf applicator 12 and

emits infrared radiation to the user's skin and body tissues.
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When supplied with electrical power, the infrared device 75
produces infrared radiant heat. Infrared radiant heat is
communicated to the user through an infrared light emitting
plate 85 on applicator 12. The infrared radiant heat is
transmitted through the infrared light emitting plate 85 to
stimulate the muscles and joints of the user. Infrared light
emitting plate 85 may be a smooth, substantially circular shaped
member that is non-abrasive to be readily applied to the user's
skin tissues, muscles and joints without producing any cuts,
scratches or abrasions. Infrared light emitting plate 85 may be
vibrated by vibrating mechanism 105 in post 40, to rub and knead
the muscles and joints. Infrared device 75 may be any device
known in the art that emits photons in the infrared spectrum
through infrared light emitting plate 85 to the user's muscles

and body tissues.

Referring again to Figs. 3 and 4, in yet another exemplary
embodiment of the present invention, applicator 12 may also be a
water absorbent pad 50. Pad 90 may be an ethylene-vinyil
acetate, a gel pad, or any thin porous material (e.g. 3mm in
thick) capable of absorbing and spreading heated liquid or
moisture across the area of pad 90. In another embodiment, pad
50 may be a fabric or spongy material. Preferably, pad 90
overlaps at least a portion of applicator 12. Pad 90 may be
removable from applicator 12 for cleaning purposes. Pad 90 may
be any suitable water absorbent material for the wicking away of
perspiration, water, cream, vitamin, nutrient, medicinal
additive or any combinations thereof. Pad 380 may also be used
for the application of water moisture, cream, vitamin, nutrient,

medicinal additive or any combination thexreof to the user's
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skin, muscles and or body tissues to contribute to the hot stone

therapy.

Referring to Figs. 2 and 5, applicator 12 may be any
suitable member that may be fastened to post 40. In a preferred
embodiment of the present invention, applicator 12 is intended
to be a T shaped member having a hollow interior for housing
heater 70. Applicator 12 also has a hollow cylindrical lip 95
on its bottom side. Lip 95 extends outward opposite aperture 60
and is positioned on a bottom side of applicator 12. Lip 95 can
be a cylindrical sleeve that has a suitable diameter to
complement and overlay post 40. Lip 95 has surrounding late_al
sides that have a suitable length to allow post 40 to mate
therein. Lip 95 also has a corresponding notches 100, 105
disposed in a suitable location on the lateral exterior of lip
85, to allow biasing device 55 to fit therein. Biasing device
55 contracts when engaging the lateral gides of lip 95 and then
expands once disposed in notch 100, 105 to allow applicator 12
to be selectiveiy fastened to post 40. One skilled in the art
should appreciate that biasing device 55 is suitable to hold
applicator 12 on post 40 when the user is maaipulating massager

10 on the user's skin and body.

Applicator 12 may be made of a thermoplastic, a polymer, a
metallic material or any material having a suitable hardness
surrounding applicator 12 for providing massaging action to the
user. Applicator 12 may also have a number of dimples,
striations, bumps, protrusions or any combinations thereof, and
can be distributed in rows and columns over the exterior surface
of applicator 12. In yet another exemplary embodiment of the

present invention, applicator 12 may have a combination of

10
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therapeutic stones 65, an infrared therapy device 75 and a
copper material (not shown). In this manner, applicator 12, when
vibrating, may provide any number of different massaging effects
similar to the effects that a professional masseur may produce

by changing the crientation of the masseur's hands.

Referring again to Fig. 5, handle 20 also has an interior
that may house vibrating mechanisam 105. Vibrating mechanism 105
may be housed in the interior of post 40, the interior of handle
2b, grip section 30, offset section 35, applicator 12 or any
combinations thereof. 1In a non-limiting embodiment of the
present invention, post 40 has an interior for housing a motor
110, an output shaft 115 connected to the motor, and an
eccentric weight 120 connected to the shaft. The interior of
post 40 preferably has two or more moldings 125 and 130 for
receipt of motor 110 and to impede the movement of the motor

when the eccentric weight is rotated in post 40.

The motor 110 and eccentric weight 120 generate a vibration
in post 40 and applicator 12, when the applicator is disposed
over the post 40. Motor 110 has a motor ocutput shaft that is
connected to one end of output shaft 115, which in turn is
connected to eccentric weight 120. Motor 110 also has an input
coil and an output coil. The input coil of motor 110 is
electrically connected to power supply 80 by a wire. When motor
110 is energized with power, the motor rotates output shaft 115
and, in turn, eccentric weight 120 is rotated. The eccentric
weight 120 rotates in an unbalanced manner that results in a

vibration of post 40 and applicator 12.

11
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In another embodiment of the present invention, at least
two motors may be used. Other sources of vibration may be used
with the present invention including, but not limited to, a
motor 110 mounted to an eccentric cam or a spring or any other
device for creating a vibration in the interior of post 40 or

the interior of handle 20.

Preferably, heater 70 is in applicator 12. Also, heater 70
is preferably a neater wire. Preferably, applicatcr 12 has
heater 70 disposed winding along its interior and around
therapeutic stone 5. In another embodiment, a thermal
conductive plate (not shown) is disposed along the interior of
applicator 12 in communication with at least one therapeutic
stone 65 in aperture 60 for heating the therapeutic stones. The
thermal conductive plate may also be electrically connected to
power supply 80. In yet another exemplary embodiment of the
present invention, a positive thermal coefficient heater or in-

line heater may alsc be in applicator 12.

Heater 70, when energized by power supply 80, transfers
heat energy through applicator 12 to therapeutic stones 65. In
this manner, heater 70 heats therapeutic stones 65 preferably to
a maximum temperature of sixty-five degrees Celsius. Heater 70
transfers heat energy to therapeutic stone 65 and to at least
maintain the temperature of the therapeutic stones and prevent
the therapeutic stone from cooling. As shown in Fig. 2, heater
70 may surround a bottom side of therapeutic stones 65 to
maximize the amount of heat energy that may be communicated
through the therapeutic stones to the user's skin, muscles or

body tissues.

12
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A known problem in the art with using a massager with a
detachable applicator 12 is the difficulty in maintaining the
connection of power from power supply 80 to the electrical
components in the applicator while simultaneously interchanging
multiple applicators. Typically, the prior art has difficulties
in implementing applicators that produce heating sensations and
vibratory sensations, and are detachable. Typically, prior art
applicators and handles are a unitary member to maintain and
ensure the electrical connection between the applicator and the

handle. The present invention has obviated this concern.

Referring again to Fig. 5, outermost end 50 of post 40 has
a first and second sockets 135, 140 respectively disposed on
outermost end 50. First and second sockets 135, 140 are
electrically connected to power supply 80 by a wire 150.
Applicator 12 alsc has a first and second male conductors 155,
160, respectively. First and second male conductors 155, 160
are generally cylindrical in éhape and are made from any
suitable electrically conductive material known in the art.
First and second male conductors 155, 160 are disposed in the
interior of applicator 12 under lip 95. One skilled in the art
should appreciate that first and second male conductors 155, 160
may be placed in any suitable location for mating with first and
second sockets 140, 145 disposed on outermost end 50 of post 40.
In this wmanner, when applicatcor 12 is fastened on post 40,

heater 70 is energized with power.
The heater 70 that is disposed in applicator 12 is also

electrically connected to first and second male conductors 155,

160 by a wire. In this manner, heater 70 may receive electrical

13
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power from power supply 80 when first and second conductors 155,

160 are mated with first and second sockets 135, 140.

Handle 20 may also have a battery compartment 165 in the
interior space of handle 20. Battery compartment 165 may hold a
number of batteries, a rechargeable nickel cadmium battery, a
solar powered battery or any other suitable portable power
supply known in the art or known in the future. In another
exemplary embodiment, handle 20 may also include a power cord
for electrically connecting the electrical components to an AC

power supply.

A user may manipulate applicator 12 by grasping handle 20.
Referring to Fig. 1, grip 30 preferably has a number of gripping
notches 170 disposed on an exterior surface, thereof to
facilitate grasping of handle 20 by the user and to provide a
positive tactile feedback to the user. Massager 10 can provide
a massaging action by interaction of applicator 12, therapeutic
stones 65 and/or contours of applicator 12 with body tissues and
skin of the user by grasping handle 20 at the gripping notches
170G.

In one embodiment, heater 70 and motor 110 are
electrically connected to power supply 80. In a preferred
embodiment, a first and a second capacitors 175 and 180 may be
electrically connected amongst power supply 80, motor 110, the
heater 70 to decrease the amount of voltage to the motor and the

heater from power supply 80.

Additionally, electrically connected between power supply

B0, capacitors 175 and 180, infrared therapy device 75, motor

14
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110, and heater 70 is a first switch 185 and a second switch
186. Switches 185 and 186 may have two positions, namely a
first and a second position. When first switch 185 is in the
first position, vibratory sensations will be imparted to the
user. When second switch 186 is in the first position, heating
sensations will be imparted to the user through therapeutic
stone 65, infrared therapy device 75 or copper material (not
shown). When first and second switch 185, 186 are placed in the

second position, the massager 10 is off.

In operation, when the user Adesires vibratory sensations to
be imparted to the user, user moves first switch 185 to the
first position. In the first position, power flows from power
supply 80 acrcss switch 185 to motor 110. Motor 110 rotates
output shaft 115 and, in turn, eccentric weight 120. Eccentric
weight 120 rotates in an unbalanced manner thereby imparting an
unbalancing force to vibrate post 40 and applicator 12 in a
number of directions relative to handle 20. When the user
desires heated stone therapy delivered from therapeutic stone 65
to the user, the user moves second switch 186 to the first
position. When the switch 186 is in the first position, power
is transferred from power supply 80 across the second switch 186
through first and second socket 135, 140 to first and second
conductors 155, 160 to heater 70 disposed in applicator 12.
Heater 70 is energized and power from power supply 80 is
converted into heat energy transmitted through therapeutic

stones 65.
In yet another embodiment, when second switch 186 is in the

first position, power is transferred from power supply 80 across

second switch 186 through first and second sockets 135, 140 to

15

Petitioner Therabody Ex-1013, 0902



10

15

20

25

30

CA 02440783 2003-09-12

first and second conductors 155, 160 to infrared therapy device
75, that is disposed in the applicator 12, for energizing the
infrared device. Other removable geometric couplings or

connectors to post 40 are possible and in the scope of the

present invention.

A power cord 190 for charging of the battery may be
provided at the end of handle 20 opposite applicator 12.
Alternatively, a plug (not shown) may be connected to power cord
190 for providing direct power to motor 110 and heater 70.

First and second switches 185, 186 may also be electrically

connected to an electric circuit to regulate the amount of power
delivered from the electrical components mounted upon a printed
circuit board 200. Preferably, board 200 is mounted in or along
the interior of handle 20. In an alternative embodiment, board

200 may be mounted on a motor casing 205 that encapsulates the

motor 110.

In yet another embodiment, a light emitting diode indicator
light 210 may be located on the exterior surface of handle 20
wired between power supply 80 and switch 185 to indicate that a
battery is charging. In an alternative embodiment, LED 210 may
be wired between heater 70 and power supply 80 to indicate that

the heater 70 is activated.

Referring to Fig. 1 and 2, through positioning of
applicator 12, massager 10 produces a portable, vibrating,
therapeutic hot stone massage to the user’s body comparable to a
masseur’s gpa or finger like massage. One skilled in the art
should appreciate that the weight of the therapeutic stone 65

acts to dampen the vibration produced by vibrating mechanism

16
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105. The dampening of the vibration produces a more relaxing
vibrating sensation to the user than the chaotic shaking of the
prior art wand massagers. The sensations imparted by massager
10 are comparable to the stimulus of a therapeutic, deluxe
masseur that can be found in an expensive spa. The user can
adjust the massager to provide a wide variety of massage
sensations included infrared therapy, copper therapy and heated

stone therapy.

It should be understood that the foregoing description is
only illustrative of the present invention. Various alternatives
and modifications can be devised by those skilled in the art
without departing from the invention. Accordingly, the present
invention is intended to embrace all such alternatives,

modifications and wvariances.

17
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WHAT IS CLAIMED IS:
1)} A heated object therapy system comprising
a basin;
a liquid contained in said basin;
at least one object positioned in said basin; and
a heat source for generating heat and transferring heat to said liquid and to said
object, wherein said object is removable from said basin and positionable against or upon
a surface to transfer heat from said object to said surface.
2) A system according to claim 1, wherein
said object comprises a stone.
3) A system according to claim 1, wherein
said heat source is an electrical heat source.
4) A system according to claim 1, wherein
said surface to which heat is transferred is the outer surface of a human body.
5) A system according to claim 1, further comprising
an impact-resistant plate positioned inside said basin and adapted to support said
objects thereon and to protect said basin from impact generated by movement of said
objects.
6) A system according to claim 5, wherein
said plate comprises at least one vent forming a passage therethrough to enable
said liquid to circulate therethrough.
7) A system according to claim 1, wherein
said basin comprises a basin floor having a top surface facing upward and
forming the floor of an internal chamber within said basin, and a bottom surface
opposite said top surface; and
said heat source comprises a heat surface contact element that contacts said
bottom surface of said basin for to transmit heat thereto which is then transmitted
through said basin floor via said top surface to said water.

8) A system according to claim 7, further comprising

18
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an increased surface area section of said basin floor having non-planar contours
which cause said basin floor to have a greater surface area than if said basin floor were a
smooth plane.
9) A system according to claim 8, wherein
said increased surface area section comprises a series of ridges formed on at least
said top surface of said basin floor.
10) A system according to claim 8, wherein
said increzsed surface area section comprises a series of ridges formed on said top
surface and said bottom surface of said basin floor.
11) A system according to claim 10, wherein
said heat surface contact element comprises an electrical heating wire positioned
against said bottom surface of said basin floor and resting in between at least two of
said ridges formed on said bottom surface of said basin floor.
12) A system according to claim 1, further comprising
a controller for receiving an input signal to selectively activate or de-activate heat
generation by said heat source.
13) A system according to claim 12, further comprising
a heat-adjustment controller for selecting a certain heating temperature for which
said heat source generates.
14) A system according to claim 1, wherein
said controller is programmable to receive input instructions determining one or

more of time of heat generation, duration of heat generation, and temperature of heat.

19
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Eye massage device capable of securing visibility
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PURPOSE: An eye massage device is provided to reduce the accumulation
of fatigue due to the use of arms.

CONSTITUTION: An eye massage device comprises a case (120} in which a
switch (124) is installed, a probe which is installed on the front of the case
and delivers vibration generated from a vibrator, and a massage unit (140)
which connects to the probe, contacts the skin of the pupils, and vibrates the
skin. The massage unit includes a contact block (142) which forms a cyclic
rim {141) and is formed with a through-hole (143) in the center thereof, a cap
(144) which is integrated with the contact block and is detachable form a
probe, and an acupressure protrusion {146} which is formed along the
circumference of the contact block.
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skin. The massage unit includes a contact block (142) which forms a cyclic
rim (141) and is formed with a through-hole (143) in the center thereof, a cap
(144) which is integrated with the contact block and is detachable form a
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circumference of the contact block.
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Claims

1. Generating a vibration with a vibrator (110}, the vibrator (110) together with
a switch to control (124) the operation of the vibrator (110) is installed in the
casing (120), the vibration occurring at the vibrator (110) is delivered at the
end of a casing (120) of the probe (130) and the probe (130) is connected to
the contact with the skin and the skin around the pupil vibrating section (140)
consisting of the massage machine massage, the massage unit (140) is, for
making annular rim of {141) the center of the aperture (143} is formed;
contact block (142) is integrally formed with the contact block (142) and
detachment of the probe (130) and cap (144); and the contact block (142) is
formed along a circumference of the acupressure protrusions (146);
characterized in that it comprises an eye massager.

2. Method according to claim 1, wherein the contact block shows its cross
section of a circular shape such (141) as to massage the eye.

3. Method according to claim 1, wherein the aperture (143) is formed on both
sides of the contact block (142) length is greater than the length of an
elliptical shape vertically and massage eye.

4. Method according to claim 1, wherein the contact block (142) is from the
axis of the (120) case is formed obliquely to the eye massager.

5. Claim 1 apparatus according to any one of the method according to claim
4, wherein the contact block (142} is made of soft and consisting of an eye
massager.

6. Method according to claim 1, wherein the (144) cap is in the shape of the
HORN to massage the eye.

7. Method according to claim 1, wherein the acupressure protrusions (146) is,
of the perforations (143) located in upper elliptical protrudes in the form of
such (141) as to massage the eye.

Original Claims
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Description

TECHNICAL FIELD

[00CG1] The present invention relates generally relates to an eye massager,
and more particularly to a vibration is not transmilted to the pupil directly to
the skin around the eyes fo a fine tremor stimulation by massage, the skin
around the eyes with respect to the skin around the eyes to improve blood
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circulation to help improve the health and visual acuity of the eye to the
massage machine disclosed embodiment of the invention.

BACKGROUND ART

[0002] Generally the face in the skin around the eye has a small number of
sebum secretion to lines and is liable to occur, without being exposed to
elasticity to the movement of sagging is easily generated due fo the reasons
described below.

[00C3] The reason why such a phenomenon occurs where the skin while
excessive exposure of the keratinocytes to ultraviolet light from the thickening
of the skin loses the feeling of transparency while at the same time as the
metabolism of the skin is lowered moisture and nutrient supply because it
does not smoothly made the present invention.

[0004] Thus, in order to solve this conventional various methods are used for
the skin around the eye by the portable device and the management is
performed. For example, the nutrition supply functional cosmetic were applied
at the same time so that the user can maintain moisture on the skin of the
cross balafilcon moisturizing agents and the like cycle.

[0005] In addition, a more efficient for skin care visit to a specialist beauty
shop regular peeling that died removed horny skin function and metabolism is
lowered due to activate the growth of a healthy skin and others.

[0008] The professional as above beauty shop by managing the skin using
the depending on the healthy skin can be maintained while the, in skin care
should be invested a large amount of time required for the skin because of an
epoxy group to be managed young women due fo include any combination of
social life temporal margin to disregarding in skin care as well as to the
number of outlets, the skin beauty shop according to the utilization of take up
much management cost economically there is no available wtppm and beauty
shop professional people using within the prohibitive skin management is that
it was impossible.

[0007] Thus, professional eye directly without the aid of the second massage
can be massaged has been developed. This prior art from the eye of the
utility model registration"No, 20-0127998"acupressure massage machine the
spigot for a possible embodiment of the invention. This will be described on
the basis of 1 and Fig. 2 will be described below.

[0008] Fig. 1 is an exploded perspective view showing a massage machine
of the prior art, Fig. 2 shows a conventional use of a massage machine
shown in a state diagram for use. Will now be described with reference to the
drawings, an oscillating weight (40) on top of the massage machine of the
conventional case which (10) is installed in an eccentric motor mounted to
(30) the lower surface of the cover (20) and is being attached and detached
by accommodating the (11) dry battery by forming in an acupressure
massage machine, the outer periphery of a circular acupressure rod (51)
having a large number of the indentation (52) is formed at the center thereof
and the (50) cap is rotated the naeseol further (40) connected to an upper
part of the case (10) has a structure.

[0009] Such a conventional motor (30) of the massage machine supplying
power to the eccentric to the rotation of the oscillating weight (40) by which
the case (10) and to vibrate, wherein the such a vibration is communicated to
the cap (50). In this way massage to the vibration of the cap (50) can be
lightly on the eye when fitted over the outer surface of the cap {50) of the
button allows the virus to contact the eye and the spigot acupressure rod (51)
is located at a site, the center of the cap (50) of the indentation (52) is a pupil
of the eye is wound is located massaging the spigot for the eye without the
pain of the pupil of the apparatus according to the invention.

[0010] However, the massage machine of the prior art mentioned above as
shown in Fig. 2 the user has a case (10) with one hand wrapped around the
front side of the rat eye in a state where the cap (50) is oriented toward the
massager is to be placed in the horizontal direction which causes
inconvenience to be used because it to be used therein.

[0011] In other words, massage and to the front face of the eye to be cap
(50} is positioned, wherein the (50) cap at the rear of the case (10) is located
in the eye since a user's hand and the horizontal to be located on the much
larger amount of the by the arm to be raised, arm muscle force caused by the
use of a problem of fatigue is developed in the.

[0012] In addition, the conventional cap (50) of the massage machine of the

indentation (52) formed in the periphery of the pattern formed by acupressure
rod (51), at the time of the entire circumference of the pupils massage since
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the acupressure rod (51) tightly around the pupil relative to the total of only a
portion which cannot be any massage the problems which are discussed
below.

[0013] Then, by using a conventional eye of the massage machine massage
in the event that the indentation (52) of the cap (50) and is closed, case (10),
and the like arm of a user since the user's vision obscuring an eye on the
front of @ user when the user massages the risk for the condition cannot be
visually sensed safety problems which are discussed below.

SUMMARY OF INVENTION
TECH PROBLEM

[0014] The present invention relates to such as the days in order to solve the
problems, the secretion of sebum is less effective to cause sagging of the skin
around the eyes is the appearance or to a fine vibration stimulation for
promoting blood circulation can be maintained in a resiliently into the skin of
the clearance time is used to as well as by the user who can be massaged
around the pupil of the eye to provide a massage machine object of the
present invention.

[0015] In addition, pupil periphery upon lifting the arm massage operation is
reduced to decrease the muscle force of the arm according to usage to
minimize the fatigue accumulation eye that can be massager for its purpose
to provide thereto can be used.

[0018] And, a massage around the pupil when so as not to obstruct the view
or the occurrence of an accident does not know to be visually sensed eye that
can be used to provide a massage machine thereto can be used for its
purpose.

TECH SOLUTION

[0017] In order to achieve the above object of the present invention include
an technical idea, generating a vibration with a vibrator, together with the
vibrator or a vibrator and controls the operation of a switch is installed to a
case and, wherein the vibrator to the transmission of the vibration occurring at
the tip end of a casing provided in the probe and the probe that is connected
with the skin around the pupil are in contact with the skin to vibrate in to the
massage machine consisting of a massaging part, wherein the massage unit
being made up to the annular rim of a contact block and formed with an
aperture in the center thereof, wherein the contact block is integrally formed
with the probe and the detachment of the cap and the contact block is formed
along a circumference of the acupressure protrusions characterized in that it
comprises a attained by the eye to the massage machine.

[0018] Here, the contact block such as a circular shape of its cross section is
to be preferred.

[0019] Also, the contact block length that is vertically formed on both sides of
the aperture is longer than the length of an elliptical shape are preferred over
the others.

[0020]  In addition, the contact block further comprises a probe and a binding
from the axis of the cap that are made by rotation of the acrylic acid is
preferably used.

[0021] Then, the contact block is made of soft materials are preferably
selected from the consisting of.

[0022]  In addition, the cap may be present (HORN) having the shape of the
horn are preferably as follows.

ADVANTAGEOUS EFFECTS

[0023] In the present invention massage machine eye by a portable device
which is simple and is in the office or at work such as during a driver of a
vehicle at the time of the crevices of the skin around the eyes a massage
massage can be even during as well as the contact block formed of the user
through the bores of the field of view of the front can be ensured in an
occurrence of safety accidents can be generated.

[0024] Also, the eye massager of the present invention of a casing included
in the massage unit is formed on the tip end of the massaging part contact
block out of the casing is formed in an inclined manner so that the user is arm
does not lift height and massaged muscle force can be caused by the use of
the arm to minimize the fatigue accumulation can be convenient for use.

DESCRIPTION OF DRAWINGS

[0025] Fig. 1 is a exploded perspective view showing the conventional
massage machine of the present invention. Fig. 2 shows a conventional use
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of a massage machine state diagram for the indicated user. Fig. 3 is a
perspective view showing the eye massager according to the invention the
present invention. Fig. 4 illustrates a massage machine according to the
present invention exploded perspective view showing the eye of the present
invention. Fig. 5 lllustrates a sectional view showing the eye massager
according to the invention of the present invention. Fig. 6 is a massage
machine according to the present invention showing use of the eye is a state
diagram for use. Fig. 7 is a massage machine according to the present
invention in the eye of the acupressure protrusions showing still another
example of a perspective view.

DESCRIPTION OF EMBODIMENTS

[00268] As used in the present specification and claims the term or word
which are customary or dictionary sense with respect to and should not be
construed as limited to, the inventor believes that the own most aspect of the
present invention in the best way in order to explain the concept of the terms
defined appropriately can be made in accordance with a principle of the
present invention means a technical matching the concept of the concepts
must be interpreted.

[0027] The following appended with reference to the drawings showing a
preferred embodiment of the present invention will be described in detail for
the sake of conciseness.

[0028] Fig. 3 is a schematic eye according to the invention perspective view
illustrating a massage machine, Fig. 4 illustrates a eye massager according to
the present invention shown in an exploded perspective view, Fig. 5 illustrates
a sectional view showing the eye massager according to the invention of the
present invention.

[0029] Referring to the drawings to be explained in detail, the eye massager
(100) according to the present invention is greatly generating a vibration with
a vibrator (110), the vibrator (110) of a vibrator (110) together with controlling
the operation of the switch (124) is installed in the casing (120}, wherein the
vibrator (110) for the transfer of vibration occurring at the tip end of a casing
(120) provided in the probe (130) and said probe (130) can be connected with
the pupil and around in contact with the skin of the skin to be vibrated is
composed of the massage unit (140).

[00307 Wherein the vibrator (110) is a vibration energy to electric energy is
converted through the probe (130) in contact with the skin around the eye of a
user of a massaging part (140) in the heat transfer to stimulate the skin,
wherein the vibrator (110) is an eccentric weight (116) to a rotational axis
(114) of the drive motor (112} is provided on a depending on the operation of
the drive motor (112) to the center of gravity of the rotation shaft rotates (114)
an eccentric weight (116) according to the movement consist in a structure
where vibration occurs.

[0031] Depending on the case, wherein the vibrator (110) is supplied with
electrical energy of the rod and the linear reciprocating motion to the linear
motor may also be allowed to and generating vibrations by the of this
disclosure.

[0032] Such a vibrator (110) is a dry battery (150) to store electric energy are
accommodated in the support being mounted on the inside of the casing
(120), wherein the dry (150) battery and a vibrator (110} is electrically
connected by means of a switch (124) for on/off of the switch by the electric
energy from the dry (150) battery and for receiving the vibrator (110) to
generate vibration by operating the apparatus according to the invention.

[0033] Wherein the (120) case illustrates that the user can be wrapped rat
with one hand so that the columns having a predetermined length and a
diameter in the inside thereof and has the same shape of the drive motor
(112) and dry (150) battery are accommodated in the accommodation space
(121} is formed therein.

[0034] As such case (120) in the accommodation space (121) is formed on
the inside of the front end of the case (120) also gradually formed so as to
narrow and, at the proximal end of the case (120} is open such that the
proximal end of the dry (150) battery through apparatus according to the
invention is to be replaced.

[0038] In this way is at the proximal end of the open case (120} is a finishing
comprises at the proximal end of the cover {122). The dry battery (150)
wherein said (122) cover and a vibrator is (110) adapted to be connected
electrically to the lead (123) is led out from the proximal end of the case (120}
to the cover (122) when assembled into a vibrator (110) to the lead (123) is

MassagerPriorArt0000174

Petitioner Therabody Ex-1013, 0916



electrically connected thereto. In addition, the cover includes a (122) lead pin
(123) dry (150) battery by and electrically connected to a vibrator is (110) a
switch for switching (124) is installed.

[0026] In other words, Fig. 4 and Fig. 5 as shown in the receiving space is
(121) of a case of the (120) first eccentric weight (116} to a rotational axis
(114) of the drive motor (112) is installed on the installation comprises a
vibrator (110) is provided and dry (150) battery, after the cover (122) is
combined in sequential order of the one constituting the electric circuit can be
calculated as follows.

[0037] At this time, the receiving space (121) of the case (120) having been
previously set in the first drive motor {110) 1 of the ground terminal (112a) of
the anode (+) is a dry battery (150) being in contact, the lead (123) mounted
to the cover (122} by the negative electrode of the dry (150} battery (-) of the
drive motor (112) 2 (112b) the first contact with the ground terminal can be
calculated as follows.

[0038] In such a state may be mounted to the cover (122) to the lead (123)
swilch (124) is the vibrator {110) ground or the negative pole of the dry baltery
to control the actuation of the short circuit can be calculated as follows.

[0039] On the other hand, said case (120) is provided with a tip of the probe
(130) of the vibrator (110) and the vibration generated by the operation of
delivered to the probe (130). In this way probe (130) vibration is delivered to
the massage unit (140) massaging parts {140} may be transferred into the
skin which is in contact with the bottom plate by vibration stimulus to improve
blood circulation to help improve skin health and visual acuity can be
calculated as follows.

[0040] Comes into direct contact with the skin a massaging part {140} is an
annular rim of a (141) large aperture (143) is formed in the center thereof and
is in contact block (142) and, wherein the contact block (142) and integrally
formed with the probe (130) and detachment of the cap (144) and the contact
block (142) formed along a circumference of which is composed of the
acupressure profrusions (146).

[0041] Incidentally, to have a contact block preferably includes (142) an
annular rim of a (141) circular sectional shape to equilibrate with the ambient
pressure of the eye according to the facial skeleton in conformity to the
bending through close contact, vibration that is transmitted to the massage
unit (140) in the delivery to the skin. Particularly, wherein the contact block
(142) is angled in such (141) as the annular rim of a (141) since the curved
surface formed on is formed can be effortlessly with the skin in contact with
the apparatus according to the invention.

[0042] At this time, the contact block (142) is made of soft materials is
preferred to be made. In other words, the contact block (142) is formed of a
silicon, synthetic resin, rubber such as an elastic restoring force is exerted if a
soft material selected from steel, if the user around the eye contact block
(142) is brought into close contact strongly to when with bending of the
contact block {142) to the user's face surrounding the eyes is deformed to be
in contact with the skin around the eyes more effectively block (142) will come
into contact apparatus according to the invention.

[0043] In addition, the contact block (142) attached closely around the pupil
when the eye position is allowed to be added to the pattern formed by the
aperture (143), the iris and the perimeter of the skin is in contact with and
adhered closely to the block (142), in such a state vibrator (110) to generate
vibration in vibration is operating even if not delivered directly to the pupil can
be calculated as follows.

[0044]  In other words, the contact block (142) in contact with the eye pupil is
located within the aperture to (143) at the time when the user is consciously
aware because the eye does not sensing the user can be assured in the field
of view for the front of the apparatus according to the invention.

[0045] In this way, the contact block (142) formed on both sides of the
through hole (143) is the length of that is vertically long elliptical shape than
the length of the consisting preferably is formed so as to, as such through
(143) hole is a long elliptical shape on both sides of the contact block (142) is
formed of an annular rim (141) around the lens on the eye when contacting
the annular rim (141) around the eye and further increase of the adhesion to
the skin with the result that the annular rim (141) and increase the contact
area with the skin around the eyes to effectively be a massage apparatus
according to the invention.
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[0048] For example, contact block (142) which does not form the holes (143)
in the shape of a plate when brought in contact block (142) can be allowed to
contact block (142) in contact with the eye pupil is most first comes into
contact with the iris are vibrations directly transmitted to the pupil thereby
according to the tremors of dizziness, transient vision decline or the like is
generated can be calculated as follows.

[0047] However, as in the presenrt invention if it is made of the holes (143) in
contact block (142) as shown in Fig. 6 as formed in the contact block (142)
within the aperture to (143} the skin around the eyes and the pupil is located
in a border of the (141) contact block (142) is in contact with the vibrator (110)
thereby enabling the large upon actuation of the skin around the eyes the
vibration delivered to the skin around the eyes and thereby efficiently can be
a massage apparatus according to the invention.

[0048] On the other hand, the contact block (142) is inclined at an angle
from the case (120) formed in such a manner are preferred over the others.
Incidentally, the contact block further comprises a (142) probe (130) and
bound to the surface of the cap (144) for being formed obliquely from the axis
of the, in this way contact block (142) out of the casing {120} is formed to be
inclined at an angle if the user is wrapped and which includes a case (120)
with one hand to the eye of a contact block (142) murine upon contacting with
a specific distance between the hands and face can be secured and freely
moving the hand may be the skin around the eyes for a massage apparatus
according to the invention.

[0049] As such case (120) formed at the leading end of the probe (130) and
the massage unit (140) is connected by a cap (144), the cap (144) may be
integral with the contact block (142) of the massaging part (140) formed
therein. At this time, the cap may be present (144) (HORN) essentially
consisting of a shape of the horn.

[0050] In other words, the cap may be present (144) in the probe {130)
contact block (142) toward the narrower the diameter approximately cone
comes to have the shape of the pillar. As such a cap is (144) with the shape
of the of the horn vibrations which are transferred from the probe (130} when
the cap is (144) centered at the contact block (142) state by being conveyed,
eventually contacting the vibration of the block (142) can be obtained and the
effect of improving, this improved by vibrations on the skin around the eyes in
contact with the contact block (142) to slightly shakes the skin around the
eyes so as to health and vision to help improve to a massage apparatus
according to the invention.

[0051] On the other hand, the contact block (142) are formed which include
the acupressure protrusions (148), wherein the acupressure protrusions (146)
which includes an annular rim of a (141) protruded along the skin around the
eyes for pressurizing apparatus according to the invention. In this way,
contact block (142) projecting in the rim of a (141) acupressure protrusions
(146) is a contact block (142) along the rim of a (141) distributed into different
shapes can be formed.

[0052] For example, the contact block formed of (142) acupressure
protrusions (146) is a as shown in the figures contact block (142) of a
predetermined height from the surface of the protruded hemisphere can also
be configured in the form of, such the acupressure protrusions (146) is in
contact with the obverse and reverse faces of a block (142) are formed
thereof.

[0053] In this way, the contact block (142) formed on the rim of a (141)
acupressure protrusions (146) eye indicates that the contact block (142) is
attached closely around the of the annulus (141) when the surface and the
skin is in part in contact with the acupressure protrusions (146) is compared
to the more strongly a portion formed with the skin to push the massage effect
can be obtained in the apparatus according to the invention.

[0084] The present invention having the same configuration as with the eye
of the massage (100) machine for use of their based on Fig. 6 will be
described below.

[0055] Fig. 6 is a schematic eye according to the present invention showing
the use of a massage machine state diagram for use. Will now be described
with reference to the drawings, if the user in order to massage the skin
around the eyes for the first case (120) in a state where the rats
encompassed by a hand of the massaging part (140) contact block {142) can
be calculated as follows placement in the eye.
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[0056] At this time, the contact block formed of (142) pupil within the through
hole {143) in a pulled back position mounted to the cover (122) of the case
(120) manipulates a switch (124) to actuate the vibrator (110) apparatus
according to the invention. As such a vibrator is {110) actuated vibration is
prabe {130} and through the cap (144) delivered to the contact block (142)
and the skin becomes finely dithered, such as the fine acoustical diaphragms
located in the skin by the stimulus to the circulation of blood is improved in the
example according to the skin around the eyes health and blood circulation to
help improve vision can be calculated as follows.

[COE7] In particular, such as the eye massager (100} according to the
present invention is cellular is simple in offices or at work such as during a
driver of a vehicle at the time of the crevices of the skin around the eyes a
massage as well as can be formed in the contact block (142) even during
massage to the user through the aperture to (143) ensure a field of view in
front of the light can be in an occurrence of safety accident can be generated.

[0088]  In addition, eye massager (100) of the present invention designates a
case (120) in which the tip of the massage unit (140) is formed on the contact
block (142) is inclined from the casing (120) of the massaging part (140) is
formed so as to height where the user does not lift the arm and can be used
to massage the muscle force of the arm according to minimize the fatigue
accumulation can be convenient for use.

[0089] On the other hand, the present invention is not limited to the example
described above but without departing from the gist of the present invention in
the range in which modifications and variations can be carried out by, such
variation and modification is applied to the technical scope of the present
invention that belongs to the of the appended claims.

[0060] For example, the contact block formed of the acupressure protrusions
shown in the foregoing description and drawings without being limited fo
those shown variously modified can be carried out in the same. This will be
described on the basis of the 7 embodiment of the invention.

[0081] Fig. 7 is a schematic eye massager according to the present
invention in a perspective view showing another embodiment of the
acupressure protrusions of the present invention. Will now be described with
reference to the drawings, wherein the contact block formed of (142)
acupressure profrusions (146) is wrapped circumferentially around an of the
aperture to {143) form a rim {141} formed in the, wherein the acupressure
protrusions (141) is located up and down of the aperture to (143) form a rim
(141} in the form of an oval formed to protrude from a preferably as short as
possible.

[0082] In this way, the perforations (143) of the upper and lower parts of the
acupressure protrusions (148) is formed, at the time of a pupil of the eye
massaging acupressure protrusions (146) between the eyebrows respectively
beneath the crow's feet with the skin of the resulting from the generation of a
dark circle massage the skin so as to be, according to the improvement of
blood circulation to help improve the skin health and visual acuity can be
calculated as follows.

REFERENCE SIGNS LIST

[0063] 100: Eye massager 110: vibrator 112: drive motor 114:116 and the
axis of rotation: an eccentric weight 120: case 121: accommodation space
122: cover 123: lead wire 124: switch 130: probe 140: massaging part
141:142 such as: contact block 143: seating hole 144: cap 146:150 the
acupressure profrusions: dry battery
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JPS6389158A

10 BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention relates to a
pine surger that vibrates and is pressed against an affected area. [Prior Art and Problems]
Conventionally, as this type of Matsumatsu surger, an arm having a vibrating part to be
presscd against the affected part is conncected to a handle by a hinge, and a switch is activated
by relative rotational displacement of the arm and the handle to cause vibration. It is known
that parts vibrate. In other words, in use, when the vibration part is pressed against the
affected part, the arm is rotationally displaced with respect to the handle in use, whereby the
switch is turned on. However, in this conventional pine surger, the vibration of the vibrating
part is transmitted to the handle, the vibration force applied to the affected part is weakened
accordingly, and not only the pine surge effect cannot be sufficiently exerted, but also the
handle vibrates. There is a problem that the hand holding the object feels uncomfortable.
[Means for Solving Problems] In order to solve the above problems, the pine surger according
to the present invention is integrally formed of a power source and a flexible material, and
includes a vibrating portion and a main body portion that are pressed against an affected area.
A casing having, a handle connected to the main body portion, a vibration source housed in
the vibrating portion and driven by being supplied with electric power from the power source,
and a switch for electrically connecting the power source and the vibration source. The casing
is formed so as to be elastically deformed at the connecting portion between the vibrating
portion and the main body portion, the switch mechanism is provided at the connecting
portion, and the vibrating portion is bent by a predetermined amount or more with respect to
the main body portion. It is characterized in that it is electrically conductive in the state.
[Examples] The present invention will be described below with reference to illustrated
examples. | to 4 show an embodiment of the present invention. In FIG. 1, a casing 11 and a
handle 12 are made of polypropylene, for example, and the casing 11 has a vibrating portion
13 and a main body portion 14. Amotor 15 is accommodated insidc the vibrating portion 13,
a switch mechanism 40 is accommodated inside the main body portion 14, and a dry battery
16 is accommodated inside the handlc 12. An unbalanced portion jF1 18, which is cccentric to
the shaft center, is attached to the output shaft 17 of the motor 15. When the switch R
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structure 40 is in the ONN state, the motor 15 is driven by being supplied with electric power
from the dry battery 16, whereby the unbalance weight 18 rotates and the vibrating portion
13 ofthe casing 11 vibrates. The casing 11 and the handle 12 each have a cylindrical shape
with a bottom, and an internal thread formed on the inner peripheral surface of the opening
12a ofthe handle 12 is screwed onto a male screw formed on the outer peripheral surface of
the opening 1 la of the casing 11. Are connected to each other by.

44 An O-ring 21 is inserted between the step 11b formed on the outer periphery of the base of
the opening 1 1a of the casing 11 and the end surface of the opening 12g of the handle 12,
whereby the inside and outside of the casing 11 and the handle 12 are watertight. Keep and
shut off. The casing 11 and the handle 12 thus combined are covered with the first and
second covers 22 and 23, which are cylindrical and have a bottom and are made of a flexible
material such as polyvinyl chloride. The first cover 22 is in close contact with and covers the
casing 11, and the opening 22 ¢ of this cover extends to the step portion flb of the casing
opening 1 la. On the other hand, the second cover 23 closely adheres to and covers the handle
12, and the opening 23a of this cover extends beyond the handle opening 12m to the outer
peripheral surface of the opening 22m of the first cover 22 and closely adheres to this outer
peripheral surface. And then fit. Thus, the inside and outside of the covers 22 and 23 are
watcrtightly cut off, so that the insides of the casing 11 and the handle 12 arc surcly
protected from the outside watertightness. The motor 15 is held by a pair ofribs 13a and 13b
formed in the vibrating portion 13, and the output shaft 17 extends toward the bottom
portion 11c of the casing 11. The vibrating portion 13 is formed with protrusions 1gc
protruding outward, and the first cover 22 is formed with protrusions 22b corresponding to
these protrusions 13c¢. The projections 13¢ and 22b are pressed against the affected area, and
the vibration generated by the weight 18 is transmitted to the affected arca via the
projections. Two dry batteries 16 are accommodated in the handle 12 and connected in series.
0 The negative electrode of the dry battery 16 located in the lower part of the drawing abuts a
spring 24 provided at the bottom of the handle 12, and the dry battery 16 located above The
positive electrode contacts a contact fitting 25 provided at the base of the opening 11 a of the
casing 11. The spring 24 is connected to a lower end portion 26a of a belt-shaped conductive
member 26 provided along the inner wall of the handle 12, and an upper end portion 26b of
the conductive member 26 is a hole formed at the base of the opening 12g of the handle 12.
Lock to 12b. A conductive member 27 is provided on the inner wall surface 1 of the opening
11 a ofthe casing [ 1. The lower end portion 27a of the conductive member 27 is formed in
an annular shape and is locked to the edge portion of the opening portion 11a to contact the
upper end portion 26b of the conductive member 26 of the handle 12, and the upper end
portion 27b of the conductive member 27 is located at the base portion of the opening portion
1 1a. Extend to. The lead wire 28 electrically connects the motor 15 to the upper end portion
27 b of the conductive member 27, that is, the negative electrode of the dry battery 16. On the
other hand, the Icad wires 29 and 30 clectrically connect the motor 15 to the contact fitting
25, that is, the positive electrode of the dry battery 16 via the switch mechanism 40,

78 The switch mechanism 40 is provided at the connccting portion 31 between the vibrating

portion 13 and the main body portion 14. The connecting portion 31 is thinner than the other
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portions, is formed by projecting inward of the casing 11 and is bent, and an opening 31¢c is
formed below the connecting portion 31, and is provided over the entire width of the casing
11. The casing 11 is integrally molded from a flexible material, but substantially only the
connecting portion 31 flexes. Therefore, when the vibration part 13 vibrates due to the
rotation of the motor 15, this vibration is absorbed in the connection part 31 and is not
transmitted to the main body part 14. Reinforcing ribs 14b and columns 14c are provided on
the inner wall surface of the main body 14 to prevent the main body 14 itself from bending. 2
to 4 show the structure of the switch mechanism 40. The first contact fitting 41 is connected
to the lead wire 29 on the motor 15 side, and the second contact fitting 42 is connected to the
contact fitting 25 on the dry battery 16 side. It is connected to the lead wire 30. The second
contact fitting 42 has a mounting portion 42 a fixed to the inner wall surface 14 a of the main
body portion 14 and a contact portion 42 b that abuts on the outer surface 31 a of the
connecting portion 3 1. The first contact metal fitting 41 is attached to a U-shaped mounting
member 43 held between the connection portion 31 and the protrusion 31 b provided in the
vicinity thereof, and electrically connected to the contact portion 42b of the second contact
metal fitting 42. It has a contact part 41a which can be contacted. When the vibrating part 13
is not pressed against the affected part of the user of the Matsumatsu surger, the connecting
part 31 is in thc illustratcd statc, and the contact parts 41a and 42b of the first and sccond
contact fittings 41 and 42 are difficult to contact each other. Therefore, the switch nti40 is in
the OFF state, and the motor 15 is stationary. On the other hand, when the protrusion 22b
side of the vibrating portion 13 is pressed against the affected area, the connecting portion 31
is elastically deformed in the direction in which the opening 3 1¢ expands, whereby the second
contact fitting 42 is displaced to the right in the figure, and the first contact fitting 42 is
displaced. The 1st and 2nd contact point parts 41a and 42b clectrically contact. As a result,
the motor 15 rotates and the vibrating portion 13 vibrates. Next, when the vibrating part 13 is
released from the affected part, the connection part 31 narrows the opening 31¢ and restores
to the state shown in the drawing, and the contact parts 41a and 42b again pass N1 and the
motor 15 stops. As described above, in this embodiment, the vibration part 13 is formed so as
to be elastically deformed at the connection part 31 with respect to the main body part 14,
and when the vibration part 13 is bent with respect to the main body part 14 by a
predetermined amount or more, the switching device $ 140 is configured to be electrically
conductive. Therefore, the switch Rt7 A40 is not only reliable for ON-OFF operation, but also
has a simple structure and is inexpensive.

113 Further, substantially only the connecting portion 31 elastically bends and the other portions
hardly bend, so that the vibration of the vibrating portion 13 is absorbed by the connecting
portion 31 and is hardly transmitted to the main body portion 14. Therefore, most of the
vibration of the vibrating part 13 is transmitted to the affected part, and the original effect of
the pine surger is sufficiently exerted. Further, since the vibration of the handle 12 is small, it
is casy to hold the handle 12. Further, sincc the casing 11 and the handle 12 arc kept
watertight and shielded from the outside to be assembled, the pine surge machine can be
uscd in a place with a lot of watcr such as a bathroom. [Advantages of the Invention] As

described above, according to the present invention, the vibration of the vibrating portion is
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sufficiently large, the pine surge effect is increased, and the vibration of the handle is
reduced to facilitate the handling. ..

124 Brief description of the drawings

125 FIG. 1 is a sectional view showing an embodiment of the present invention, FIG. 2 is a side
view showing a switch mechanism, FIG. 3 is a horizontal sectional view of the switch
mechanism, and FIG. 4 is positions of first and second contact fittings. It is a perspective view
which shows a relationship. 1 1... Casing, 12... Grip, 13... Vibrating part, 1 4... Main body part,
15..Motor, 16.. Dry battery, 18... Unbalance weight, 31... Connection part, 40..Switch
mechanism. 2nd 3rd 1047 40th
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(54) Title
Comfortable massager
(57) Abstract

The utility model discloses a comfortable massager,
comprising an upper battery cover, internally installed
with a battery pack, and the bottom end of the battery
pack is connected with a PCB charging panel; the PCB
charging panel is externally installed with a bottom
battery cover, and the top end of the battery pack is
connected with a PCB mainboard; the PCB mainboard is
externally provided with a lower cover, the lower cover is
internally installed with a transmission shatft; the top end
of the right side of the transmission shaft is connected
with an eccentric wheel, and the top end of the eccentric
wheel is installed with a motor bracket; the top end of the
motor bracket is connected with a motor, and the lower
part of the motor is connected with the PCB mainboard;
the top end of the motor is installed with an upper cover,
and the bottom end of the upper cover is externally
connected with a lower cover; the right side of the upper
cover is externally installed with a rear cover, and the
lower end of the left side of the rear cover is connected
with the lower cover; the left end of the lower cover is
externally installed with a front cover, and the external
right side of the massage head is connected with the
front cover. It may be convenient for the comfortable
massage hammer to replace the massage head with a
different shape. The vibration noise is smaller, and the
massage hammer force is more appropriate.
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CN 208130157 U Claims Page 1 of 1

1. A comfortable massager, comprising an upper battery cover (11), wherein the upper battery cover (11) is
internally installed with a battery pack (12), and the bottom end of the battery pack (12) is connected with a
PCB charging panel (13); the PCB charging panel (13) is externally installed with a bottom battery cover (14),
and the top end of the battery pack (12) is connected with a PCB mainboard (10); the PCB mainboard (10) is
externally provided with a lower cover (8), and the lower cover (8) is internally installed with a transmission
shaft (3); the top end of the right side of the transmission shaft (3) is connected with an eccentric wheel (7), and
the top end of the eccentric wheel (7) is installed with a motor bracket (6); the top end of the motor bracket (6)
is connected with a motor (5), and the lower part of the motor (5) is connected with the PCB mainboard (10);
the top end of the motor (5) is installed with an upper cover (4), and the bottom end of the upper cover (4) is
externally connected with a lower cover (8); the right side of the upper cover (4) is externally installed with a
rear cover (9), and the lower end of the left side of the rear cover (9) is connected with the lower cover (8); the
left end of the lower cover (8) is externally installed with a front cover (2), and the front cover (2) is internally
connected with the transmission shaft (3); the left end of the transmission shaft (3) is internally installed with a
massage head (1), and the external right side of the massage head (1) is connected with the front cover (2).

2.  The comfortable massager of claim 1, wherein the transmission shaft (3) comprises a massage head
metal connecting block (301), soft plastic (302), an eccentric wheel metal connecting block (303), a connecting
through hole (304) and metal thread iron blocks (305); the left end of the eccentric wheel metal connecting
block (303) is internally installed with the metal thread iron blocks (305), and the left end of the metal thread
iron blocks (305) is externally installed with soft plastic (302); the left end of the soft plastic (302) is internally
connected with the metal thread iron blocks (305), and the left end of the soft plastic (302) is externally installed
with the massage head metal connecting block (301); the left end of the massage head metal connecting block
(301) is internally provided with the connecting through hole (304).

3.  The comfortable massager of claim 2, wherein the left and right sides of the soft plastic (302) are installed
with the metal thread iron blocks (305), and vertical bisectors of two metal thread iron blocks (305) coincide
with the left and right end faces of the soft plastic (302) respectively.

4.  The comfortable massager of claim 2, wherein the inner diameter of the connecting through hole (304) is
equal to the diameter of the right end of the massage head (1), and the massage head (1) is fixed with the
connecting through hole (304) through the front cover (2).

5.  The comfortable massager of claim 2, wherein the metal thread iron blocks (305) are fixed with the soft
plastic (302) through injection molding, and the metal thread iron blocks (305) are fixed with the massage head
metal connecting block (301) and the eccentric wheel metal connecting block (303) through thread structure.

6. The comfortable massager of claim 1, wherein the motor bracket (6) is made of nylon.

2
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CN 208130157 U Description Page 1 of 3

Comfortable Massager

Technical Field

[0001] The present utility model relates to the technical field of massage hammer, and specifically to a
comfortable massager.

Background

[0002] Massage, also called Tuina, is a bright pearl in the treasure of traditional medicine in China. It has
such functions as activating blood and alleviating pain, opening occlusions, dredging the channel, keeping
Ying and Wei in balance, lubricating joints, running blood, regulating liver functions and enhancing disease
resistance. The traditional Chinese medicine believes that, meridians can run blood, communicate the inside
and the outside, connect organs, and run through the top and bottom. The human body connects all tissues
and organs into an organic whole, in order to carry out normal life activities. The massager with high-frequency
vibration is a health care instrument for dredging blood channel obstacles and promoting blood circulation
quickly. It is one of symbols of human wisdom to use the massage instrument to eliminate fatigue or aches.

[0003] The commonly used small massage hammer has the massage head that is non-replaceable and
with a fixed shape, large vibration and noise as well as stronger massage force.

Summary

[0004] The present utility model is to provide a comfortable massager, in order to solve the problem
proposed in the above background that the massage head of the commonly used small massage hammer is
non-replaceable and with a fixed shape, large vibration and noise as well as stronger massage force.

[0005] To achieve the above purpose, the present utility model discloses the following technical solutions:
a comfortable massager, comprising an upper battery cover, wherein the upper battery cover is internally
installed with a battery pack, and the bottom end of the battery pack is connected with a PCB charging panel;
the PCB charging panel is externally installed with a bottom battery cover, and the top end of the battery pack
is connected with a PCB mainboard; the PCB mainboard is externally provided with a lower cover, and the
lower cover is internally installed with a transmission shaft; the top end of the right side of the transmission
shaft is connected with an eccentric wheel, and the top end of the eccentric wheel is installed with a motor
bracket; the top end of the motor bracket is connected with a motor, and the lower part of the motor is
connected with the PCB mainboard; the top end of the motor is installed with an upper cover, and the bottom
end of the upper cover is externally connected with a lower cover; the right side of the upper cover is externally
installed with a rear cover, and the lower end of the left side of the rear cover is connected with the lower cover;
the left end of the lower cover is externally installed with a front cover, and the front cover is internally
connected with the transmission shaft; the left end of the transmission shalft is internally installed with a
massage head, and the external right side of the massage head is connected with the front cover.

[0006] Preferably, the transmission shaft comprises a massage head metal connecting block, soft plastic,
an eccentric wheel metal connecting block, a connecting through hole and a metal thread iron block; the left
end of the eccentric wheel metal connecting block is internally installed with the metal thread iron blocks, and
the left end of the metal thread iron blocks is externally installed with the soft plastic; the left end of the soft
plastic is internally connected with the metal thread iron blocks, and the left end of the soft plastic is externally
installed with the massage head metal connecting block; the left end of the massage head metal connecting
block is internally provided with the connecting through hole.

[0007] Preferably, the left and right sides of the soft plastic are installed with metal thread iron blocks, and
vertical bisectors of two metal thread iron blocks coincide with the left and right end faces of the soft plastic
respectively.

[0008] Preferably, the inner diameter of the connecting through hole is equal to the diameter of the right
end of the massage head, and the massage head is fixed with the connecting through hole through the front
cover.

[0009] Preferably, the metal thread iron blocks are fixed with the soft plastic through injection molding, and
the metal thread iron blocks are fixed with the massage head metal connecting block and the eccentric wheel
metal connecting block through thread structure.

[0010] Preferably, the motor bracket is made of nylon.

[0011] Compared with the prior arts, the present utility model has the following beneficial effects: It may be
convenient for the comfortable massage hammer to replace the massage head with a different shape. The
vibration noise is smaller, and the massage hammer force is more appropriate. The motor bracket of the
comfortable massage hammer is made of nylon; when the motor is connected with the motor bracket, the
vibration of the motor is smaller, and the sound is very small, which reduce the volume of noise. The metal

5
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CN 208130157 U Description Page 2 of 3

thread iron blocks of the comfortable massage hammer are fixed with the soft plastic through injection molding,
and the metal thread iron blocks are fixed with the massage head metal connecting block and the eccentric
wheel metal connecting block through thread structure, so that the metal thread iron blocks can improve the
connecting effects among the soft plastic by injection molding and the massage head metal connecting block,
eccentric wheel metal connecting block, and prolong the useful life of the transmission shatft.

Brief Description of the Drawings
[0012] Fig. 1 is a decomposition structure diagram of the present utility model;
[0013] Fig. 2 is a schematic diagram of the overhead structure of the present utility model;

[0014] Fig.3 is a schematic diagram of the main view structure of the transmission shatft of the present
utility model.

[0015] Callouts: 1. massage head, 2. front cover, 3. transmission shaft, 301. massage head metal
connecting block, 302. soft plastic, 303. eccentric wheel metal connecting block, 304. connecting through hole,
305. metal thread iron block, 4. upper cover, 5. motor, 6. motor bracket, 7. eccentric wheel, 8. lower cover, 9.
rear cover, 10. PCB mainboard, 11. upper battery cover, 12. battery pack, 13. PCB charging panel, 14. bottom
battery cover.

Detailed Description

[0016] The technical solutions in the embodiment of the present utility model will be described clearly and
completely in connection with the drawings in the embodiment of the present utility model in the following
paragraphs. Obviously, the described embodiment is only part, but not all, of the embodiments of the present
utility model. Based on the embodiment of the present utility model, other embodiments obtained by an
ordinary person skilled in the art without creative efforts are also within the protection scope of the present
utility model.

[0017] As shown in Figs. 1-3, the present utility model provides a technical solution: a comfortable
massager, comprising an upper battery cover 11, wherein the upper battery cover 11 is internally installed with
a comfortable massager 12, and the bottom end of the battery pack 12 is connected with a PCB charging panel
13; the PCB charging panel 13 is externally installed with a bottom battery cover 14, and the top end of the
battery pack 12 is connected with a PCB mainboard10; the PCB mainboard 10 is externally provided with a
lower cover 8, and the lower cover 8 is internally installed with a transmission shaft 3; the top end of the right
side of the transmission shaft 3 is connected with an eccentric wheel 7, and the transmission shaft 3 comprises
a massage head metal connecting block 301, soft plastic 302, an eccentric wheel metal connecting block 303,
a connecting through hole 304 and metal thread iron blocks 305; the left end of the eccentric wheel metal
connecting block 303 is internally installed with the metal thread iron block 305, and the left end of the metal
thread iron block 305 is externally installed with soft plastic 302; the left end of the soft plastic 302 is internally
connected with the metal thread iron blocks 305, and the left end of the soft plastic 302 is externally installed
with the massage head metal connecting block 301; the left end of the massage head metal connecting block
301 is internally provided with the connecting through hole 304. Such structure makes the front and rear ends
of the transmission shaft 3 are metal blocks, and the middle part is a soft rubber. In the massage & beating
process, the soft rubber in the middle part can buffer some force, therefore, such a massager is more
comfortable to massage. The left and right sides of the soft plastic 302 are installed with the metal thread iron
blocks 305, and the vertical bisectors of two metal thread iron blocks 305 coincide with the left and right end
faces of the soft plastic 302, respectively. This structure enables the metal thread iron blocks 305 to be evenly
distributed in the soft plastic 302, massage head metal connecting block 301 and the eccentric wheel metal
connecting block 303 for good connection and reinforcement. The inner diameter of the connecting through
hole 304 is equal to the diameter of the right end of the massage head, and the massage head 1 is fixed with
the connecting through hole 304 through the front cover 2, so that a user can unscrew the front cover 2 to pull
the massage head out of the connecting through hole 304, in order to replace the massage head 1 of another
shape for targeted massage on other body parts. The metal thread iron blocks 305 is fixed with the soft plastic
302 through injection molding, and the metal thread iron blocks 305 are fixed with the massage head metal
connecting block 301 and the eccentric wheel metal connecting block 303 through thread structure, so that the
metal thread iron blocks 305 can improve the connecting effects among the soft plastic 302 by injection
molding and the massage head metal connecting block 301, eccentric wheel metal connecting block 303, and
prolong the useful life of the transmission shaft 3. The top end of the eccentric wheel 7 is installed with a motor
bracket 6; the top end of the motor bracket 6 is connected with a motor 5, and the motor bracket 6 is made of
nylon; when the motor 5 is connected with the motor bracket 6, the vibration of the motor 5 is smaller, and the
sound is very small, thus reducing the volume of noise. The lower part of the motor 5 is connected with the PCB
mainboard 10; the top end of the motor 5 is installed with an upper cover 4, and the bottom end of the upper
cover 4 is externally connected with a lower cover 8; the right side of the upper cover 4 is externally installed
with a rear cover 9, and the lower end of the left side of the rear cover 9 is connected with the lower cover 8; the
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left end of the lower cover 8 is externally installed with a front cover 2, and the front cover 2 is internally
connected with a transmission shaft 3; the left end of the transmission shaft 3 is internally installed with a
massage head 1, and the externalright side of the massage head 1 is connected with the front cover 2.

[0018] Working principles: When using the comfortable massage hammer, first inspect whether this device
is damaged, cracked and dirty; start use if everything is in good condition; charge the PCB charging panel 13 in
the upper battery cover 11 to make the battery pack 12 full of electric energy, then install the bottom battery
cover 14, and the PCB mainboard 10 starts the motor 5 to work. This process is a public and transparent
technology which will not be described here anymore. The motor 5 is externally connected with the motor
bracket 6 to reduce noise; the shaft of the motor 5 is connected with the eccentric wheel 7, and the eccentric
wheel 7 is connected with the transmission shatft 3 through the eccentric wheel metal connecting block 303 to
move; the transmission shaft 3 is connected with the massage head 1 through the massage head metal
connecting block 301 so that the massage head 1 vertically massage. The soft plastic 302 connected with the
massage head metal connecting block 301 and the eccentric wheel metal connecting block 303 through the
metal thread iron blocks 305 can buffer some force in the massage process, so that a user feels more
comfortable when using the massager. When the user needs to replace the massage head, just unscrew the
front cover 2 and pull out the massage head 1 from the connecting through hole 304, then replace it with
another massage head 1, and then screw the front cover 2, consequently to complete a series of work.

[0019] Although the present utility model is illustrated in detail with reference to the above embodiment,
those skilled in the art can still modify the technical solutions described in the above embodiment, or
equivalently replace some technical features therein, and any modification, equivalent replacement,
improvement, etc. made within the spirit and principle of the present utility model shall be included in the
protection scope of the present utility model.
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FI199003376A MASSAGEAPPARAT.

Publication Number: FI199003376A
Title: MASSAGEAPPARAT.
Abstract:

The invention relates to massage apparatus comprising a body 1, a rotating member 3 or similar
provided with at least one cam 2, a motor 4 designed to drive the member 3, at least one arm
component 6, one end of which presses against the cam 2 while the other end extends beyond the
body, so that rotation of the member 3 brings about a backward and forward motion in that
end extending beyond the body, the actual massage device 8, a device for regulation of the motor
4 and wheel members 9,10. In order to make the apparatus versatile it has at least one motor
11,12 designed to drive and turn the wheel members 9,10 and a remote control device RL, with
which the person undergoing massage can control the motor 11,12 acting upon the wheel
members in order to move the apparatus to the correct position. <IMAGE>

Claims:

Description:

Inventor - w/address: MIRFAKHRAE! KAVEH

Assignee - DWPL:
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(21) Patenttihakemus — Patentansbdkning 903376
SUOoOMI- FINLAND (22) Hakemispaivd — Ansdkningsdag 04.07.90
(24) Alkupaivd - Ldopdag 04.07.90
(F|) (41) Tullut julkiseksi — Blivit offentlig 31.12.91

(44) Nihtivdksipanon ja kuuT.ju]kaisun pvm. -
Patentti- ja rekisterihallitus Ansokan utlagd och utl.skriften publicerad 31.12.91

Patent- och registerstyreisen

(71) Hakija - Stkande

1. Mirfakhraei, Kaveh, Angervotie 3 D 2, 90580 Oulu, (FI)
(72) Keksijd - Uppfinnare

1. Mirfakhraei, Kaveh, Angervotie 3 D 2, 90580 Oulu, (FI)
(54) Keksinndn nimitys — Uppfinningens bendmning

Hierontalaite
Massageapparat

(56) Viitejulkaisut - Anfdérda publikationer
us A 3996929 (A 61H 11/00)

(57) Tiivistelmd - Sammandrag

Keksinndn kohteena on hierontalaite, joka
k#dsittd4 runko-~osan (1), ainakin yhdelld
nokalla (2) varustetun pySrivén elimen (3)
tai vastaavan, moottorin (4), joka on so-
vitettu pydrittadmiidn elintd (3), ainakin
yvhden varsiosan (6), jonka toinen p#4 pai-
nautuu nokkaa (2) vasten ja toinen piad
ulottuu runko-osan ulkopuolelle, jolloin
elimen (3) pydriminen saa aikaan varsiosan
runko-osan ulkopuolelle ulottuvan p#in
edestakaisen liikkeen, varsinaisen hieron-
tavidlineen (8), vilineet moottorin (4)
sHddtamiseksi ja pybraelimét (9,10). Moni-
puolisen laitteen aikaansaamiseksi lait-
teessa on afnakin yksi moottori (11, 12),
joka on sovitettu pytritt8midn ja kddntd-
madn pydrdelimid (10,9) ja kauko-ohjus-
laitteen (RL), jolla hieronnan kohteena
oleva ihminen voi ohjata pytrdelimiin vai-
kuttavaa moottoria (11,12) laitteen siir-
tamiseksi oikeaan kohtaan.
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Uppfinningen avser en massageapparat
omfattande en stomdel (1), ett med
dtminstone en nock (2) fdrsett roterande
organ (3) eller motsvarande, en motor
(4) anordnad att driva organet (3},
dtminstone en armkomponent (6), vars

ena dnda trycker mot nocken (2) och
andra dnda gar utanfdr stomdelen, varvid
organets (3) rotation astadkommer en
fram och dter gdende rbrelse i den utan-
f6r stomdelen gaende dndan, det egentliga
massageorganet (8), organ f&r reglering
av motorn (4) och hjulorganen (9, 10).
F6r dstadkommande av en mangsidig
apparat har apparaten Atminstone en
motor {11, 12) anordnad att driva och
vinda hjulorganen (9, 10), och en
£jl8rrstyrningsanordning (RL), med

vilken den massage undergdende perso-
nen kan styra den pd hjulorganen in-
verkande motorn (11, 12} fdr att £&r-
flytta apparaten till ridtt stdlle.
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Hierontalaite

Keksinntn kohteena on hierontalaite, joka k#sittaa
runko~-osan ja runko-osan varaan sovitetut ainakin yhdell&
nokalla tai wvastaavalla varustetun pydrivadsti sovitetun
elimen, moottorin ja voimansiirtovdlineet, jotka on sovi-
tettu pydbrittam8idn nokilla varustettua elintd tai vas-
taavaa, ainakin yhden pitk&nomaisen varsiosan, jonka toinen
pdd on sovitettu painautumaan nokkaa tai vastaavaa vasten
ja toinen p&& on sovitettu ulottumaan runko-osan ulkopuo-
lelle, jolloin moottorin py6ritt8essd nokilla varustettua
elint3 tai vastaavaa, varsiosan nokkaa tai vastaavaa vasten
painautuva pd&d liikkuu nokan liikkeiden mukaisesti ja ai-
kaansaa varsiosan toisen pdin edestakaisen liikkeen, runko-
osan ulkopuolelle ulottuvaan varsiosan p&&hidn sovitettavan,
hieronnan kohteena olevaan ihmiseen koskettavan varsinaisen
hierontavédlineen ja wv&lineet nokilla varustettua elintd
tai vastaavaa pydrittdvan moottorin s8dt8miseksi, jolloin
runko-osan alapintaan on sovitettu pydrdelimet, joiden
varassa runko-osa on sovitettu olemaan lattialla tai muulla
vastaavalla tukipinnalla.

Tallaiset laitteet ovat nykydan hyvin tunnettuja.
Esimerkkind alalla tunnetusta tekniikasta voidaan mainita
laite, joka on kuvattu US-patenttijulkaisussa 3 616 793.

Edelld mainitussa US-patenttijulkaisussa kuvatun
laitteen ja myds muiden vastaavien laitteiden epdkohtana on
kuitenkin esimerkiksi se, ettd niiden kdyttd yksin on vai-
valloista ja usein jopa mahdotonta. Edell&8 mainitulla sei-
kalla tarkoitetaan sitd, ettd laitteen kdyttdjiallsd tdytyy
olla mukana toinen henkild, joka asettaa laitteen oikealle
kohdalle ja s&&tdi hierontavoimakkuutta hierottavan ohjei-
den mukaan. Tunnettujen laitteiden k3yttd yksin on usein
jopa tdysin terveelle hankalaa ja sairaalle, jotka tarvit-
sevat usein hierontaa, useimmissa tapauksissa tdysin mahdo-

tonta. Edelld mainituista syistd@ johtuen aiemmin tunnettu-
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jen laitteiden kdyttH onkin jdanyt suhteellisen vahédiseksi
varsinkin kotikaytdssa.

Keksinnon tarkoituksena on saada aikaan hierontalai-
te, jonka avulla aiemmin tunnetun tekniikan ep&kohdat voi-
daan eliminoida. Tdh#dn on piasty keksinndn mukaisen hieron-
talaitteen avulla, joka on tunnettu siitd, ettd laitteessa
on ainakin yksi moottori, joka on sovitettu pydrittdm#idn ja
kddntimddn runko-osan alapintaan sovitettuja pybrielimild ja
kauko-ohjauslaitteen, jolla hieronnan kohteena oleva ihmi-
nen voi ohjata pyordelimiin vaikuttavaa moottoria laitteen
siirt8miseksi oikeaan kohtaan. ‘

Keksinndtn mukaisen laitteen etuna on ennen kaikkea
se, ettd laitteen k#éyttdjd voi ohjata ja s8&atd8 laitetta
tadysin oman halunsa mukaan ilman avustavan henkilén l3sni-
oloa. Kayttdja voi ohjata laitteen tdysin vapaasti halua-
maansa kohtaan, ts. laitteen avulla voidaan hieroa miti
tahansa ruumiin kohtaa, esimerkiksi selkdd eri kohdista

jne. ilman ettd hieronnan kohteena olevan ihmisen tarvitsee

20

25

30

35

liikkua tai kiyttdd laitteen siirtoon toista henkilda.
Keksinnén etuna on myds sen yksinkertaisuus, jolloin sen
toteutus ja kdyttd muodostuvat edulliseksi. Etuna on edel-
leen se, ettd keksinntn mukainen laite voidaan tehdd& suh-
teellisen pienikokoiseksi, jolloin laitteen siirt@minen
kantamalla paikasta toiseen ja s&8ilytys on yksinkertaista.
Ko. seikalla on olennainen merkitys varsinkin kotik#dytdssa.

Keksintbd ryhdytddn selvittidmddn seuraavassa tarkem-
min oheisessa piirustuksessa esitetyn erddn edullisen suo-
ritusesimerkin avulla, jolloin

kuvio 1 esittdd keksinndn mukaista laitetta periaat-
teellisena sivulta n&htynd kuvantona,

kuvio 2 esittdd kuvion 1 laitetta toiselta sivulta
ndhtynd kuvantona,

kuvio 3 esittdi kuvioiden 1 ja 2 mukaista laitetta
takaa ndhtyn& kuvantona,

kuvio 4 esittdi kuvioiden 1-3 mukaista laitetta

Petitioner Therabody Ex-1013, 0962



10

15

20

25

30

35

3 85329

edestd ndhtyn& kuvantona,

kuvio 5 esittd& kuvioiden 1-4 mukaista laitetta
alapuolelta n&htynd kuvantona ja

kuvio 6 esittdd kuvioiden 1-5 mukaista laitetta
yl&puolelta ndhtyn8 kuvantona.

Kuvioissa 1-6 on esitetty periaatteellisesti keksin-
ndn mukaisen laitteen erds sovellutusmuoto. Viitenumeron 1
avulla on esitetty laitteen runko-osa. Runko-osan 1 varaan
on sovitettu nokilla 2 varustettu elin 3. Nokilla varustet-
tu elin 3 on sovitettu pydrivadsti alustan 1 varaan. Nokilla
2 varustettua elintd pybritetdsdn moottorin 4 ja voimansiir-
tovdlineen 5 avulla. Kuvioiden suoritusesimerkissd moottori
4 on sdhkémoottori ja voimansiirtoelin 5 on hihna.

Viitenumeron 6 avulla kuvioihin on merkitty pitkén-
omaiset Varsiosat, joiden toiset pa&t oﬁ sovitettu painau-
tumaan nokkia 2 vasten ja toiset paat on sovitettu ulottu-
maan runko-osan 1 ulkopuolelle. Varsiosien p#8#dt saadaan
painautumaan nokkia 2 vasten esimerkiksi jousielinten 7
avulla. Moottorin 4 pydSrittidessd nokilla 2 varustettua
elintd, varsiosien 6 nokkia 2 vasten painautuvat pddt liik-
kuvat nokkien 2 liikkeiden ja muotojen mukaisesti, jolloin
aikaansaadaan varsiosien toisten pdiden edestakaiset liik-
keet. Varsiosat 6 on kiinnitetty kaantyvasti pédiden vdli-
seltd alueelta runko-osaan 1 niin, ettd runko-osan 1 ulko-
puolelle ulottuvat p&dt muodostavat toiset vipuvarret ja
nokkia 2 vasten painautuvat p#d&t vastaavasti toiset vipu-
varret. Edelld esitetty yksityiskohta nékyy erityisen sel-
vdsti kuvioissa 1 ja 2.

Pitkidnomaisten varsiosien 6 runko-osan ulkopuolelle
ulottuviin pdihin voidaan kiinnittdd hieronnan kohteena
olevaan ihmiseen koskettavat varsinaiset hierontavdlineet
8.

Laitteessa on vield lis8ksi vdlineet nokilla 2 va-
rustettua elintd 3 pySrittdvdn moottorin 4 sd&tdmiseksi ja

runko-osan alapintaan sovitetut pyordelimet 9, 10, joiden
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varassa runko-osa 1 on sovitettu olemaan lattialla tai muun
vastaavan tukipinnan varassa.

Keksinndén mukaisesti laittessa on ainakin yksi moot-
tori 11, 12, joka on sovitettu pydrittémddn ja k3&ntimdin
runko-osan 1 alapintaan sovitettuja py6rdelimid 9, 1. Lait-
teeseen liittyy vield 1lis#ksi kauko-ohjauslaite, jolla
hieronnan kohteena oleva ihminen voi ohjata py&r&delimiin 9,
10 vaikuttavaa moottoria 11, 12 ja nokilla 2 wvarustettua
elintd 3 pydrittdvidd moottoria 4 laitteen siirtdmiseksi
oikeaan kohtaan ja oikean hierontatehon aikaansaamiscksi.
Kuvioiden mukaisessa sovellutusesimerkiss8 kdytet&ddn kahta
pybrdelimiin 9, 10 wvaikuttavaa moottoria 11, 12, jolloin
toinen moottori 11 on sovitettu pyodrittdm&in runko-osan
toisessa pdisss olevia pydr8elimid 10 ja toinen moottori 12
on sovitettu k&&ntdmd&n runko-osan toisessa p8dssi olevia
pybrédelimisd 9.

Kuvioiden esimerkissd moottori 11 pydritti8 pydria-
elintd 10 kitkavdlityksen avulla ja moottori 12 k&&nt&d

20

25

30

35

pybridelimid 9 sopivan tankovédlityksen avulla.

Kauko-ohjauslaite voi olla ns. langaton laite, esi-
merkiksi radio-ohjauslaite RL tai vaihtoehtoisesti myds ns.
lankaohjausperiaatteella toimiva laite, jolloin kauko-oh-
jauslaite on yhdistetty hierontalaitteeseen esimerkiksi
s8hkdjohtimen avulla.

Viitteen PK avulla kuvioon 4 on merkitty pddkytkin,
joka voi olla mikd tahansa ns. ON/OFF kytkin. Viitteiden TS
ja JS avulla kuvioon 4 on merkitty sdatimet, joiden avulla
voidaan s3d&td8 tehoa ja jousielimen 7 jaykkyyttd.

Keksinnén mukainen laite toimii periaatteessa seu-
raavasti. Hieronnan kohteena oleva henkil8 asettuu esimer-
kiksi pitk&#lleen lattialle ja ohjaa kuvioissa 1-6 esitetyn
laitteen kauko-ohjauslaitteen avulla oikeaan kohtaan niin,
ettd hierontavdilineet 8 ovat hierontakohdan yldpuolella.
Moottori pydrittds elintd 3, jolloin nokat 2 synnyttéviat

varsiosiin 6 liikkeen, jolloin varsiosien runko-osan ulko-
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puolelle ulottuvat pdat liikkuvat ylds-alas-suunnassa kuten
kuvioissa 1 ja 2 on esitetty. Edelld esitetty liike aikaan-
saa varsinaisten hierontavédlineiden 8 vastaavanlaisen yl&s-
alas-liikkeen, ts. varsinaisen hierontaliikkeen. Hieron-
taliikkeen, ts. taputuksen taajuutta voidaan siitii siats-
mdllsd moottoria 4 esimerkiksi sdatimen TS avulla. Hieronnan
tehon sd&dtiminen voi tapahtua esimerkiksi sd&timen JS avul-
la, ts. sd8td@mdlléd jousielimen jaykkyyttd. Kaikki em. sda-
doét voidaan kuitenkin sovittaa teht&dvdksi myds kauko-oh-
jauslaitteen avulla mik&li t&llainen toiminta katsotaan
tarpeelliseksi. My®skin on mahdollista, ettd laitteessa on
molemmat toiminnot, ts. sid&timillad TS ja JS tehtadviat s#sdst
ja kauko-ohjauslaitteen avulla tehtdvat vastaavat sdadot.

Edellda kuvatun hierontavaiheen jdlkeen hieronnan
kohteena oleva henkild voi ohjata laitteen liikkumaan niin,
ettd hierontavdlineet 8 ulottuvat toiseen hierontakohtee-
seen jne.

Laitetta voidaan k8yttda myds niin, ettd hierontava-
lineet B8 s&ddet&dn painamaan esimerkiksi seldn tiettyyn
kohtaan, jolloin ohjaamalla laitetta kauko-ohjauslaitteen
avulla niin, ettd se liikkuu edestakaisin lattialla aikaan-
saadaan hierontaliike. T&ssd tilanteessa varret pysyvéat
paikallaan. Hieronnan kohteena oleva henkild wvoi tehdi
tédmdnkin toiminnan ilman avustavaa henkil$&d. Em. toiminnon
aikaansaamiseksi hierontavdlineiden varret kiinnitet&d&n
k88nnettévadsti varsiosiin 6. Kiinnitys voidaan tehdd esi-
merkiksi ruuvien avulla, jolloin varret voidaan k3&&ntdd
helposti ja nopeasti haluttuun asentoon ja my®s lukita ko.
asentoon. Varsien pysyminen paikallaan voidaan aikaansaada
esimerkiksi kolmiasentoisen kytkimen TS avulla niin, ettd
kytkimessd TS on yksi asento, jossa varret eivédt liiku ja
em. asennon lisdksi kaksi muuta asentoa min ja max, joiden
vdlills on portaaton sd8t®. Luonnollisesti em. toiminto
voidaan aikaansaada my8s erillisill8 kytkimills.

Keksinndn olennaisena seikkana on siis se, ettd
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hieronnan kohteena oleva henkild voi ohjata laitetta itse
niin, ettd laite hieroo kehoa halutuista kohdista ja halu-
tulla tavalla. Laite siirtyy siis itse omalla voimanlih-
teellddn haluttuun kohtaan jne.

Edelld esitetty& suoritusesimerkkid ei ole tarkoi-
tettu mitenkd@8n rajoittamaan keksintdsd, vaan keksintdid
voidaan muunnella patenttivaatimusten puitteissa tdysin
vapaasti. N&inollen on selvdid, ettada keksinn®n mukaisen
laitteen tai sen yksityiskohtien ei wvalttamattd tarvitse
olla juuri sellaisia kuin kuvioissa on esitetty, vaan muun-
laisetkin ratkaisut ovat mahdollisia. Hierontav&lineiden
muoto ja niiden varsien pituus voidaan valita tdysin va-
paasti. Laitteen vetdvat pydradt voidaan tehdd my®s kddnty-
viksi jne. Pyorédelinten kddntyminen voidaan aikaansaada
myds erilaisten servolaitteiden avulla. Pydrdelimind voi-
daan kayttdd mitd tahansa sinidns3 tunnettuja elimiid. Moot-
toreiden voimansiirrot wvoidaan toteuttaa milld tahansa

sindnsd tunnetullavoimansiirtojérjestelylld, hammaspytril-

14, nestevdlityksilld yms. Laitteen ulkomuoto voidaan myds
tehdd millaiseksi tahansa. Laite voidaan gsimerkiksi kote-
loida ja tehda my8s kotelon avulla kannettavaksi yksikéksi.
Nokilla varustetun elimen tilalla wvoidaan kayttdd mybs
elintd, johon wvarren toinen p&3 on kiinnitetty ja liikkuu
elimen pydriessd pakko-ohjattuna ennaltamddrdtylld tavalla.
Tdllaisessa suoritusmuodossa varsien tdytyy olla pituudel-
taan muuttuvia, esimerkiksi teleskooppiperiaatteella toimi-
via osia. Nokilla varustetun elimen tai vastaavan ei my8s-
kd8n vdlttd&mdttsd tarvitse olla pystysuorassa asennossa
kuten kuvioissa on esitetty, vaan vaakasuora asento on myds
mahdollinen. T#l1l6in hieronta on erityyppistd kuin kuvioi-
den esimerkissid, silld varret liikkuvat vaakatasossa. On
lisdksi tdysin mahdollista valmistaa laite, jossa nokilla
varustettu elin tai vastaava on k#ddnnettdvissd pystyasen-
nosta vaaka-asentoon ja pdinvastoin halutusta hierontatyy-

pistd riippuen.
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Patenttivaatimukset:

1. Hierontalaite, joka kdsittdd runko-osan (1) ja
runko-osan (1) varaan sovitetut ainakin yhdelld nokalla
tai vastaavalla (2) varustetun pydrividsti sovitetun elimen
(3), moottorin (4) ja voimansiirtov8lineet (5), jotka on
sovitettu pyOritt&m8dn nokilla (2) varustettua elintd (3)
tai vastaavaa, ainakin yhden pitk&nomaisen varsiosan (56),
jonka toinen p&a on sovitettu painautumaan nokkaa (2) tai
vastaavaa vasten ja toinen p&33 on sovitettu ulottumaan
runko-osan (1) ulkopuolelle, jolloin moottorin (4) pydrit-
tidessd nokilla (2) varustettua elintd (3) tai vastaavaa,
varsiosan (6) nokkaa (2) tai vastaavaa vasten painautuva
pdad liikkuu nokan tai vastaavan liikkeiden mukaisesti ja
aikaansaa varsiosan (6) toisen p&8in edestakaisen liikkeen,
runko-osan (1) ulkopuolelle ulottuvaan varsiosan (6) pd&hin
sovitettavan, hieronnan kohteena olevaan ihmiseen kosket-
tavan varsinaisen hierontavédlineen (8) ja vd8lineet nokilla
varustettua elintd (3) tai vastaavaa pyOrittdvdn moottorin
(4) sddtédmiseksi, jolloin runko-osan (1) alapintaan on
sovitettu pydrdelimet (9,10), joiden varassa runko-osa (1)
on sovitettu olemaan lattialla tai muulla vastaavalla tuki-
pinnalla, tunne t tu siit8d, ettd laittecssa on ainakin
yvksi moottori (11,12), joka on sovitettu pybrittamadn ja
kdantamdin runko-osan (1) alapintaan sovitettuja py®6réeli-
misd (10,9) ja kauko-ohjauslaitteen (RL), jolla hieronnan
kohteena oleva ihminen voi ohjata pyordelimiin (10,9) vai-
kuttavaa moottoria (11,12) laitteen siirtémiseksi oikeaan
kohtaan.

2. Patenttivaatimuksen 1 mukainen hierontalaite,
tunnettusiitd, ettd pybrdelimiin (10,9) vaikuttavia
moottoreita (11,12) on kaksi, jolloin toinen moottori (11)
on sovitettu pydrittdmd&n runko-osan (1) toisessa pddssé
olevia py®ré&elimiid (10) ja toinen moottori (12) on sovitet-

tu k&dntédmddn runko-osan (1) toisessa pdidssd olevia pylrd-
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elimid (9).

3. Patenttivaatimuksen 1 tai 2 mukainen hierontalai-
te, tunnet tusiitd, ettd kauko-ohjauslaite on radio-
ohjauslaite (RL).

4. Patenttivaatimuksen 1 tai 2 mukainen hierontalai-
te, tunnettusiitd, ettd kauko-ohjauslaite on yhdis-
tetty johdinv&lineelld hierontalaitteeseen.
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Patentkrav

1. Massageapparat som omfattar en stomdel (1) och
pa stomdelen (1) anordnade: ett med minst en nock eller
liknande (2) fdrsett roterande anordnat organ (3), en motor
(4) och kraftéverfdringsmedel (5) anordnade att rotera det
med nockar (2) fbrsedda organet (3) eller liknande, atmin-
stone en langstrdckt armdel (6), vars ena &nde 4r anordnad
att anligga mot nocken (2) eller liknande och wvars andra
dnde 8r anordnad att strdcka sig utanfér stomdelen (1),
varvid da motorn (4) roterar det med nockar (2) férsedda
organet (3) eller liknande r6r sig armdelens (6) mot nocken
(2) eller liknande anliggande 8nde i enlighet med rérelsen
av nocken eller liknande och astadkommer en fram och ater
gdende rérelse i armdelens (6) andra &nde, ett i dén utan-
fOr stomdelen (1) sig stridckande armdelens (6) &nde anord-
nat egentligt massageorgan (8) som berdr mdnniskan som ut-
g¥r massagefdremdlet, och medel f6r reglering av motorn (4)
som roterar det med nockar fdrsedda organet (3) eller lik-
nande, varvid i stomdelens (1) undre yta har anordnats
hjulorgan (9,10) av vilka stomdelen (1) &r anordnad att
uppbéras pa golvet eller annan motsvarande sttdyta, k 4 n -
netecknad dirav, att apparaten uppvisar dtminstone
en motor (11,12) anordad att rotera och vrida de i stomde-
lens (1) undre yta anordande hjulorganen (10,9) och en
fjdrrstyrapparat (RL), medelst vilken midnniskan som mot-
tager massage kan styra motorn (11,12) som verkar pa hjul-
organen (10,9) f6r att forflytta apparaten till rdtt stdl-
le.

2. Massageapparat enligt patentkravet 1, k 8 n n e -
t ec knad ddrav, att det finns tva pd hjulorganen (10,
9) verkande motorer (11,12), varvid den ena motorn (11) &r
anordnad att rotera hjulorganen (10) i stomdelens (1) ena
dnde och den andra motorn (12) &r anordnad att vrida hjul-

organen (9) i stomdelens (1) andra &ande.
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3. Massageapparat enligt patentkravet 1 eller 2,
kdnnetecknad darav, att fjdrrstyrapparaten &r
en radiostyrd anordning (RL).

4. Massageapparat enligt patentkravet 1 eller 2,
k8&nnetecknad darav, att fjarrstyrapparaten 4r
kopplad till massageapparaten med ett ledarmedel.
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Clean face device of area brush head

List of publications L
Application number 2016C., Publication date

CN205458346 U Regi... 2016-08-17 X
Abstract

The utility model discloses a clean face device of area brush head, it relates
to skin care instrument technical field. The front end of handle is provided with
the threaded connection head, the below threaded connection of threaded
connection head and fixing base, one side of fixing base is provided with
square groove, the sponge brush head is installed in the first fixing base of
sponge brush, the outside of the first fixing base of sponge brush is provided
with the buckle, the first fixing base of sponge brush passes through buckie
fixed mounting at square inslot, the opposite side of fixing base is provided
with two and corresponds the connecting rod that sets up, the connecting rod
is connected with the pivot, and rotate in the pivot and be connected with
silica gel massage head, the inside of handle is provided with the battery, be
provided with the switch on the lateral wall of handle. The sponge brush head
is fixed on the fixing base through first fixing base of sponge brush and
buckle, need not hand the sponge brush head and carry out cleaning surface
portion, be difficult for losing, and safety and sanitation, the sponge brush
head that can more renew can utilize many times, and still installs the
massage device, lighting device, the function is comparatively various.

English Abstract (Native or MT)

The utility model discloses a clean face device of area brush head, it relates
to skin care instrument technical field. The front end of handle is provided with
the threaded connection head, the below threaded connection of threaded
connection head and fixing base, one side of fixing base is provided with
square groove, the sponge brush head is installed in the first fixing base of
sponge brush, the outside of the first fixing base of sponge brush is provided
with the buckle, the first fixing base of sponge brush passes through buckle
fixed mounting at square inslot, the opposite side of fixing base is provided
with two and corresponds the connecting rod that sets up, the connecting rod
is connected with the pivot, and rotate in the pivot and be connected with
silica gel massage head, the inside of handle is provided with the battery, be
provided with the switch on the lateral wall of handle. The sponge brush head
is fixed on the fixing base through first fixing base of sponge brush and
buckle, need not hand the sponge brush head and carry out cleaning surface
portion, be difficult for losing, and safety and sanitation, the sponge brush
head that can more renew can utilize many times, and still installs the
massage device, lighting device, the function is comparatively various.

Other Abstracts
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Notes Number of Claims: 3

Number of Pages: 6
Gazette number: 32-33
Gazette date: 2016-08-17

Claims

1. A chair with a brush head of the cleansing device, characterized in: it
comprises a handle (1), battery (2), switch (3), threaded joint (4), fixing seat
(5), a sponge brush head (8), a sponge brush-holders (7), a snhap (8),
rectangular grooves (9), LED lamp (10), a connecting rod (11), shaft (12),
silica gel massaging head and the (13) pivot holes (13-1), provided with a
threaded connector (4) end of the handle (1), a threaded joint with (4) the
anchor block (5) of the lower threaded connection, one side of the fixing seat
(5) is provided with a square groove (9), a sponge brush head is mounted on
(6) the brush-holders (7) within, a sponge brush-holders (7) are disposed
outside of the snap (8), a sponge brush-holders (7) through snap-fit (8)
mounted onto a square slot (9) within, on the other side of the fixing seat (5)
is provided with two corresponding connecting rods (11), a connecting rod
(11) connected with the rotary shaft (12), and the rotation shaft (12) on
rotation of the massaging head (13) is connected with a silica gel, is provided
inside the battery (2), a handle (1) is arranged at the (3) outside wall of the
handle (1).

2. In accordance with a brush head of the cleansing apparatus belt according
to claim 1, characterized in: silica gel of the massaging head (13) both ends
provided with pivot holes (13 - 1), pivot holes (13 - 1) and the rotary shaft (12)
is connected, and the silica gel particles is uniformly distributed with silica gel
massaging of the massaging head (13).
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3. In accordance with a chair with a brush head of the cleansing device
according to claim 1, characterized in: using a see-through plastic fixing seat
{5), provided with a plurality of LED lamp (10) fixed seat (5) within, and the
LED lamp and the (10) battery (2) through wire connections between.

Original Claims

1—MERILNEERE, BSIAET: B88FW(1). Bit2). FXEQ). &
DS (4), EIEEE(S). ELERIZL(6). BERILEEET). RM(8). THAE
(9). LEDJT(10). EEEZAF(11). $54(12). BERIZEESL(13)RIEEFL(13-1), F4A
(DAYRNR ERIRSGEESL (4), BECERSL(4) SEIERE (SR T RLIE,
TERE(S)I—MIREBTTAE(9). BRIk (6) i E BMRIL EIEE(7)A, 848
RISk BEIEEE(7)RISMUIR BB +31(8), iSRRIk EERE (7B ~(8)EEZR %
FERSTEQR, BEEG)HNZ—MIREERM M XMNIRERNERT(11), EET
(M)EEBEM(12), BE¥M(12) LEanEaaERigEsL(13), FM(1)INRER
IREGEIR(2), FR(NAVIMUEE EIREBFFR(I).

2 SRIRARIE SR R — R RISLADE RS, ERHEET: FdRORERIRE
L3RI MIREBEEFL(13-1), BFL(13-1)S54(12)1E%, BREERIRESL(13)
PSS ERERIZ L,

SIRIBNAER PR — M R SLAYEERE, ERSEET: FiRaIEER:E
(5)RFIERREERIHIRL, EIERE(S)NIRERETLEDT(10), BELEDXT(10)5HH
(2B SLiEE.

Description
Clean face device of area brush head

Technical Field

The present utility model relates to a belt brush head of the cleansing device,
which belongs to the technical field of skin care tool.

Background Art

Now people, particularly women, make-up more and more attention to the
face. However, some relatively coarse pores in the skin of a person's face, or
because there is too much grease or oily skin due to make-up residue from
clogging pores, leaving the face and a blackhead acne and the like, which are
greally affected by the woman's facial cosmetic, and will cause certain injuries
to the skin of the face.

In order to solve these problems, people will be used in cleaning the facial
skin of a skin cleansing oil face lotions and to clean, and may cooperate with
the face is cleaned using a sponge washing the face, but existing facial
washing sponge is only one panel of conventional sponge, to hold the
scrubbing face is not convenient, after washing with the sponge to
conveniently placed, easily forgotten, and also is not sanitary.

Summary

For the problem, the present utility model to solve the technical problem is to
provide a chair with a cleansing apparatus of the brush head.

The present utility model of the head to a chair with a cleansing device, which
comprises a handle 1, battery 2, switch 3, 4 threaded connector, the anchor
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block 5, a sponge brush head 6, a sponge brush-holders 7, 8 snaps,
rectangular grooves 9, 10 LED lamp, the connecting rod 11, the rotary shaft
12, 13 and the massaging head silica gel pivot holes 13-1, front end of the
handle 1 is provided with a threaded connector 4, Below the threaded
connector 4 and the fixing seat 5 is threaded, one side of the fixing seat 5 is
provided with a square groove 9, a sponge brush head 6 mounted on a
sponge brush head within the anchor block 7, a sponge brush-holders 7 8 are
disposed outside of the snap-fit, a sponge brush-holders 7 8 9 fixedly
mounted within the square slot snap-through, the other side of the fixed seat
5 is provided with two corresponding connecting rods 11, 12 connecting rod
11 is connected with the rotary shaft, and the rotation shaft 12 pivotally
connected with silica gel on the massaging head 13, the interior of the handle
1 is provided with a battery 2, the outer sidewall of the handle 1 is provided
with a switch 3.

Advantageously, the massage heads 13 disposed on both sides of the silica
gel pivot holes 13-1, pivot holes 13-1 connected with the rotary shaft 12, and
the silica gel massaging head 13 is uniformly distributed with silica gel
massaging particles.

Advantageously, the anchor block 5 using a transparent plastic material, fixed
seat is provided with a plurality of LED lamp 10 within 5, and the LED lamp 10
and the battery 2 through wire connections between.

The present utility model has the advantages: it can overcome the drawbacks
of the prior art, reasonable and novel structure design, a sponge brush head
through a sponge brush head holder and a snap-fixed on the fixing base,
need not be hand-held sponge brush head for cleaning the face, more
convenient to use, and is not easily lost, safe and sanitary, when the sponge
brush head may be replaced with a fresh sponge brush head is worn out, is
performed using a plurality of times, resource saving,

And also provided with a massage device, may also be performed on the
massaging, while it also is provided with illuminating means, may be used as
an illumination device, a greater variety functions.

In the drawings:

For ease of description, the present utility model is made to the following
detailed description and the drawings described in detail.

FIG. 1 is a schematic diagram of the present utility model structure;

FIG. 2 is a schematic view of the massaging head of the present utility model
silica gel in the structure;

FIG. 3 is a sponge brush head of the present utility model in which, a sponge
brush head holder and a snap-fit connection structure schematic diagram.
1-handle; 2-battery; 3-switch; 4-threaded connector; 5-fixing seat; 6-sponge
brush head; 7-sponge brush-holders; 8-snap; 9-square slot; 10-LED lamp; 11-
connecting rod; 12-rotating shaft; 13-silica gel massaging head; 13-1-pivot
holes.

Specific embodiments:
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As shown in FIG. 1-3 shown, this embodiment adopts the following technical
scheme: it comprises a handle 1, battery 2, switch 3, 4 threaded connector,
the anchor block 5, a sponge brush head 6, a sponge brush-holders 7, 8
snaps, rectangular grooves 9, 10 LED lamp, the connecting rod 11, the rotary
shaft 12, 13 and the massaging head silica gel pivot holes 13-1, front end of
the handle 1 is provided with a threaded connector 4, threaded connector 4
and the fixing seat 5 an underlying threaded connection, the anchor block 5 is
provided with one side of the square groove 9, a sponge brush head 6
mounted on a sponge brush-holders within 7, a sponge brush-holders 7 are
disposed outside of the catch 8, a sponge brush-holders 7 8 9 fixedly
mounted within the square slot snap-through, the other side of the fixed seat
5 is provided with two corresponding connecting rods 11, connecting rod 11 is
connected with the rotary shaft 12, and the rotation shaft 12 pivotally
connected with silica gel on the massaging head 13, the interior of the handle
1 is provided with a battery 2, the outer sidewall of the handle 1 is provided
with a switch 3.

Advantageously, the massage heads 13 disposed on both sides of the silica
gel pivot holes 13-1, pivot holes 13-1 connected with the rotary shaft 12, and
the silica gel massaging head 13 is uniformly distributed with silica gel
massaging particles.

Advantageously, the anchor block 5 using a transparent plastic material, fixed
seat is provided with a plurality of LED lamp 10 within 5, and the LED lamp 10
and the battery 2 through wire connections between.

The present utility model is shown and described above and principle of the
advantages of the present utility model the main feature and. It should be
understood by those skilled in the art, the present utility model is not to be
limited by the embodiment, the present utility model are simply illustrative
embodiment and the description of the principles of the described, without
departing from the spirit and scope of the present utility model, the present
utility model will also have a variety of changes and modifications, such
changes and modifications are within the scope of the claimed utility model.
The present utility model by the appended claims and their equivalents of the
claims are defined.
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Main and collateral channels massage appearance

List of publications L
Application number 2016C., Publication date

CN206183628 U Regi... 2017-05-24 N
Abstract

The utility model discloses a main and collateral channels massage
appearance includes: the handle, the inside battery jar that is equipped with
of handle, battery jar are equipped with battery groove cover, and the battery
jar is inside to be equipped with the battery, is equipped with switch on the
handle, and the afterbody of handle is equipped with the charging circuit who
is connected with the battery, the charging plug be connected with charging
circuit, the head of handle is equipped with massage seat, and massage seat
is last to be equipped with human induction system, main and collateral
channels massage appearance carries out the gear as required and selects,
and the first dynamics of massage is adjusted according to gear control
power module to the controller, and the electric current size and orientation
for electromagnetic induction coil is exported to coniroller control power
module, and electromagnetic induction coil changes according to the change
of arrival current size, the dynamics of strikeing that drives the massage
head, has realized the massage effect different according to different gears,
and massage force is adjustable, plays the health of releiving and relieves
tired effect.

English Abstract (Native or MT)

The utility model discloses a main and collateral channels massage
appearance includes: the handle, the inside battery jar that is equipped with
of handle, battery jar are equipped with battery groove cover, and the battery
jar is inside to be equipped with the battery, is equipped with switch on the
handle, and the afterbody of handle is equipped with the charging circuit who
is connected with the battery, the charging plug be connected with charging
circuit, the head of handle is equipped with massage seat, and massage seat
is last to be equipped with human induction system, main and collateral
channels massage appearance carries out the gear as required and selects,
and the first dynamics of massage is adjusted according to gear control
power module to the controller, and the electric current size and orientation
for electromagnetic induction coil is exported to controller control power
module, and electromagnetic induction coil changes according to the change
of arrival current size, the dynamics of strikeing that drives the massage
head, has realized the massage effect different according to different gears,
and massage force is adjustable, plays the health of releiving and relieves
tired effect.

Other Abstracts
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Number of Pages: 9
Gazette number: 33-21
Gazette date: 2017-05-24

Claims

1. One meridian massage device, characterized in, including: a handle, the
handle is provided inside the battery case, battery slot is provided with a slot
cover battery, a battery container internally provided with a battery, a handle is
provided with a power switch, a charging circuit connected to the end of the
handle is provided with a battery, and the charging circuit is connected to
charge plug; part massaging seat is provided with a head of the handle, the
human body detection device is provided with a massage seat;

Part massaging seat is provided within the massage assembly, massage
assembly includes a housing, secured within the housing of the massaging
head and the electromagnetic induction coil, an electromagnetic induction coil
and the power module is connected, are formed in both side walls of the
housing through hole and the 1st 2nd through-hole, the electromagnetic
induction coil is formed with a telescopic shaft, 1st pass out of the 1st
through-hole of the telescopic shaft of the massaging head connection end,
2nd pass out of the 2nd through-hole end of the telescopic shaft is connected
to the securing members, 2nd pass out of the outer sleeve is provided with a
spring through hole of the telescopic shaft, comes into contact with the
positioning member whose one end, abuts against the wall of the case for the
other end; seat for seating groove which is provided with a massaging of the
massaging head;

The handle is further disposed with a step-up module and a controller, the
step-up module is connected power modules, power modules connected to
the controller; human body detection device connected to the controller;
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The power module includes: a drive circuit, single-phase bridge circuit and an
overcurrent protection circuit, drive circuit, single-phase bridge circuit and the
overcurrent protection circuit to sequentially connect, single-phase bridge
circuit is further coupled controller;

The charging circuit includes: 1st resistance, resistance 2nd, 3rd resistance,
resistance 4th, 5th resistance, 6th resistance, 1st transistor, 2nd transistor,
3rd transistor, a controllable voltage regulator tube, a diode, 1st 2nd
potentiometer and the potentiometer, 1st to 3rd 1st end at the same time with
the resistance of the DC power supply connected to the emitter and ancde
triode, 1st to 4th resistance of the DC power supply to the cathode terminal is
connected, 1st 2nd 1st 2nd end of the resistance of the resistance at the
same time and the end, 3rd 1st end and a 1st transistor has a collector
connected to resistors, 2nd 3rd 2nd end of the resistance of the transistor is
connected to the base, 3rd 5th of the 1st end connected to the collector of the
triode resistance, 1st 2nd 3rd simultaneously with the end of the resistance of
the transistor base and a controllable voltage regulator tube has a cathode
connected, controllable ancde of the 4th to 2nd resistance of the voltage
regulator tube end at the same time, 1st 1st end of the potentiometer, 1st to
6th of the cathode connecting end and a battery resistance, the emitter of the
2nd 1st transistor and emitter of transistor simultaneously with the 1st 2nd
end of the potentiometer connected, 1st slide of the potentiometer connected
to the control terminal of the controllable voltage regulator tube end and, at
the same time with the 2nd base of the triode 2nd 1st 2nd end and a sliding
end of the potentiometer connected potentiometer, 2nd 2nd 6th 2nd end of
the resistance of the potentiometer connected to the end, 2nd transistor the
collector of the anode and the cathode of the diode is connected to the
battery of the same time, with the anode of the diode of the 2nd 5th
resistance is connected.

2. Meridian massage device according to claim 1, characterized in,

A plurality of LED lamps is provided with a massage support is, each of the
LED lamps are respectively connected to the battery.

3. Meridian massage device according to claim 1, characterized in,

The step-up module includes a sequential arrangement of the MOS switch
circuit, transformer and rectifier unit, MOS switch circuit connects the battery,
the rectifier unit has an output connected the input of the driver circuit, a
trigger circuit switch MOS tube end of a controller connected to the signal
terminal.

4. Meridian massage device according to claim 1, characterized in,

A handle is provided on the massage adjustment range switch, a switch
connected to the controller adjusting the position of the massage, the
massage adjustment range switch comprises: a zero gear, a gear, second
gear position, a third-speed position.

5. Meridian massage device according to claim 4, characterized in,
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Human body sensing device includes: a thermistor, the thermistor end of the
second leg coupled to the amplifier, amplifier connected to the other end of
the tripod, + 5V power supply VCC1 of the four-pin connection of the
amplifier, amplifier eleven feet feet of the ground, the amplifier output is
connected to a four-pin of the timer, and a foot at the same time of the timer is
a six-pin connected to resistors (R4) 2nd end and a capacitor (C1) between
the ends of the 1st, the resistance (R4) of the 1st end and the resistance (R3)
2nd end connection; resistance (R3) resistances through 1st end (R2)
connected to the power supply VCC2, capacitor (C1) 2nd end grounded, the
power source VCC3 eight-pin of the timer, the timer of the one foot is
grounded, the output of the timer of the tripod into a signal, a signal output
from the connection controller.
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Description
Meridian massage device

Technical Field

The present utility model relates to the field of meridian massage, and more
particularly to one meridian massage device.

Background Art

Meridians are to hand, foot and the three female and sanyang rendu two
veins as a main component, a biasing circuit a systemic integrated network
system, it is inline organs, or external to gigiao sense organs, limbs bai hai,
communication between the front and back, upper and lower, inner and outer,
the entirety of each of the organic portions are joined to the human body, a
through meridians, resistance, related to the health of people, so that the
human meridian must be kept open at all times. It is through the use or finding
masseur massage to the massage hammer. It is not intended strength is
insufficient, the effect of a fatigue does not come to soothe the body, is the
cost is high, it is possible to massage effect cannot be achieved at their
leisure.

Summary

In order to overcome the shortcomings of the prior art, an object of the
present utility model, to provide a meridian massage device, comprising: a
handle, the handle is provided inside the battery case, battery cell is provided
with a battery slot cover, a battery container internally provided with a battery,
a power switch on the handle, the handle is provided with a charging circuit
connected to the end of the battery, the charging circuit connected to the
charging plug; part massaging seat of the handle is provided with a head, a
massage seat is provided with a human body sensing device;
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Is provided inside part massaging seat massage assembly, massage
assembly includes a housing, the massage heads and fixed within the
housing of the electromagnetic induction coil, an electromagnetic induction
coil and the power module is connected, two side walls of the housing are
formed in the 1st through hcle and the 2nd through-hole, the electromagnetic
induction coil is formed with a telescopic shaft, 1st end of the telescopic shaft
through-hole and the massaging head connected to pass out of the 1st, 2nd
end of the telescopic shaft is connected with a positioning element passing
out of the through-hole 2nd, out of the 2nd through-hole of the outer sleeve is
provided with a spring of the telescopic shaft, with the positioning member
abuts on the one hand, for the other end abuts against the wall of the case;
massage support is used for mounting the massaging head of the receiving
groove;

The handle is further disposed with a step-up module and a controller, the
step-up module is connected to the power module, power module connected
to the controller; human body sensing device connected to the controller;

The power module includes: a drive circuit, single-phase bridge circuit and the
overcurrent protection circuit, drive circuit, single-phase bridge circuit and the
over-current protection circuit to sequentially connect, single-phase bridge
circuit is also connected to the controller;

The charging circuit includes: a resistance 1st, 2nd resistance, the resistance
3rd, 4th resistance, the resistance 5th, 6th resistance, 1st transistor, 2nd
transistor, 3rd transistor, a controllable voltage regulator tube, a diode, 1st
2nd potentiometer and the potentiometer, 1st to 3rd 1st end of the resistance
of the transistor at the same time the emitter and the anode of the DC source
is connected, the DC power supply of the 1st to the 4th resistance of the
cathode terminal is connected, 1st 2nd 1st 2nd end of the resistance of the
resistance simultaneously with the end, 3rd 1st end and connected to the
collector of the transistor resistance of the 1st, 2nd 3rd 2nd end of the
resistance connected to the base of the transistor is, 3rd 1st end is connected
to the collector of the transistor with the resistance of the 5th, 1st 2nd 3rd of
the resistance of the transistor can be controlled simultaneously with the end
of the tube cathode connected to the base and regulated, a controllable
voltage regulator tube 2nd end of the resistance of the anode at the same
time with the 4th, 1st end of the potentiometer 1st, 6th resistance of the
cathode connection of the 1st end and a battery, the emitter of the transistor
1st 2nd 1st simultaneously with the emitter and the transistor of the
potentiometer connected to the 2nd, 1st to the free end of the potentiometer
is connected to the control terminal of the controllable voltage regulator tube,
the base of the transistor is 2nd 1st 2nd simultaneously with the 2nd of the
potentiometer connected to the free end of the potentiometer end and, 2nd to
the 6th 2nd end of the resistance of the potentiometer connected to the 2nd,
2nd to the collector of the transistor is connected o the anode and the
cathode of the diode to the battery at the same time, anode of the dicde
connected to the 2nd to the 5th resistance.
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Preferably, the massage support is provided with a plurality lamp LED, LED
lamps connected respectively to each of the battery.

Preferably, the step-up module includes a sequential arrangement of the MOS
switch circuit, transformer and the rectifying unit, MOS switch circuit is
connected battery, the output of the rectifying unit connected to the drive input
of the circuit, MOS tube connected to the trigger signal at the output of the
controller of the switch circuit.

Preferably, adjustment range switch handle is also is provided with massage,
the massage adjusiment range switch connected to the controller, the
massage adjustment range switch comprises: a zero gear, a gear, second
gear position, a third-speed position.

Preferably, the human body detection device comprises: a thermistor, a
thermistor coupled to the ampilifier at one end of a foot, three foot at the other
end connected to an amplifier, a power supply VCC1 a four-pin of the
amplifier is connected to + 5V, eleven feet feet ground of the amplifier, the
amplifier output is connected to a four-pin of the timer, the timer is connected
to a six-foot and the foot at the same time between the end of the resistance
R4 2nd end and a capacitor C1 1st, 1st end and the resistance of the
resistance R4 R3 2nd end; resistance R3 1st end through resistance R2
connecting the power supply VCC2, capacitor C1 2nd end connected to
ground, eight-pin of the power supply VCC3 of the timer, the timer a foot of
the ground, the output of the timer of the tripod into a signal, a signal output
from the connection controller.

As can be seen from the above technical scheme, the present utility model
has the following advantages:

Meridian massage device according to the need for gear selection, speed
stage control power module according to the massage head force controller,
the controller controls the power module output to the electromagnetic
induction coil current magnitude and direction, the electromagnetic induction
coil according to a change in the magnitude of the current input, a tap force of
the massaging head is driven to be changed, is performed according to the
different gears of different massage effect, the massage force adjustable, acts
to soothe a fatigue of the body.

The electromagnetic induction coil is energized to form the magnetic flux
lines, the magnetic induction wire cutting a telescopic shaft, wherein the
telescoping shaft is the core. After the electromagnetic induction coil is
energized to drive the telescopic shaft in the axial direction, the
electromagnetic induction coil input direction of electricity, cutting magnetic
induction line direction to change as well, given the direction of current
through the electromagnetic induction coil to drive the telescopic shaft to
reciprocate in the axial direction. In order to increase the striking force, as the
telescopic shaft to move forward at the same time the tension spring, an
electromagnetic induction coil is de-energized the spring itself can be
achieved through the telescopic axial shaft is moved backward recovery
force, through the on-time control the output current of the power module can
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vary in size, the electromagnetic induction coil to drive the massaging head
along the axial direction.

Description of Drawings

In order to more clearly illustrate the technical scheme of the present utility
model, as will be described in the description simply requires the use of the
accompanying drawings described, it will be apparent, the present utility
model in the following description of the figures are only some of the
embodiment, those skilled in the art, without making creative efforts thereof,
may also be obtained from these drawings of the other figures.

FIG. 1 is a meridian massage device for an overall block diagram;
FIG. 2 is a massage device structure diagram;

FIG. 3 is a schematic diagram of a meridian massage device;
FIG. 4 is a circuit diagram human body sensing device;

FIG. 5 a circuit diagram as a charge circuit.

Embodiment

The present utility model is such that the utility model of the object, features,
advantages can be more apparent and understandable, the following will use
the specific embodiment and the accompanying drawings, the technical
scheme of the present utility model protection be clearly, fully described, it will
be apparent, the present utility model embodiment described below is only a
portion of the embodiment, and not all of the embodiment. The present patent
based on the embodiment, those skilled in the art without creative efforts are
obtained by the all of the other embodiment, fall within the scope of patent
protection.

Meridian massage device according o the present utility model provides a, as
shown in FIG. 1 to 5 shown, comprising: a handle 1, a battery container 2 is
provided inside the handle 1, a battery container 2 is provided with a battery
slot cover, a battery container 2 is provided inside the battery 11, the handle 1
is provided with a power switch 3, the end of the handle 1 is provided with a
battery connected to the charging circuit 11, and a charging circuit connected
to the charging plug 4; part massaging seat 6 is provided with a head portion
of the handle 1; part massaging seat 6 is provided with a human body
sensing device 28;

Part massaging seat 6 is fixed inside the massage assembly, massage
assembly includes a housing 23, the massage heads 8 and fixed to the
housing 23 of the electromagnetic induction coil 24, the electromagnetic
induction coil 24 and the power module is connected, two side walls of the
housing 23 are formed in the 1st through-hole 25 and the 2nd through-hole
26, 24 in the electromagnetic induction coil 9 is formed with a telescopic shaft,
telescoping shaft 9 of the 1st through hole 25 passing out of the 1st end
connected to the massaging head 8, 9 2nd end of the telescopic shaft 26 is
connected to the positioning member 22 pass out of the 2nd through-hole,
pass out of the 2nd through-hole 26 of the outer sleeve is provided with a
spring 9 telescopic shaft 21, 21 comes into contact with the positioning
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member 22 one end of the spring, the spring 21 and the other end wall 23
comes into contact with the housing; part massaging seat 6 7 8 are provided
on the massaging head for placement of the receiving groove;

The handle 1 is further disposed with a step-up module and a controller 19,
the step-up module is connected to the power module, power module and a
controller 19 is connected, human body sensing device 28 is connected to the
controller 19.

The power module includes: a drive circuit 15, 16 and the overcurrent
protection circuit 17 the single phase bridge circuit, the driving circuit 15, 16
and the overcurrent protection circuit 17 is in turn connected single-phase
bridge circuit, single-phase bridge circuit 17 is also connected to the
controller; bridge-type circuit 17 as a single-phase single-phase common in
the art bridge-type circuit.

Is provided with a plurality of LED lamp 6 is provided with a part massaging
seat 5, each of the LED lamp are respectively connected to the battery. LED
lamp includes: a power LED lamp, the charge LED lamp, LED lamp
operation.

The step-up module includes a sequential arrangement of the MOS switch
circuit 12, 13 and the rectifying unit 14 transformer, MOS switching circuit 12
is connected battery 11, the output of the rectifying unit 14 connected to the
input of the driving circuit 15, MOS tube switch circuit 12 the output of the
trigger signal end to controller 19. The massage adjustment range switch 10
is provided on the handle 1, the massage adjustment range switch 10 is
connected to the controller 19. The massage adjustment range switch
comprises: a zero gear, a gear, second gear position, a third-speed position.

The controller 19 according to the power switch 3 is opened, through MOS
tube switch units connect the DC power into a single AC electric power and
control output to the transformer 13, 13 steps up a voltage in the secondary-
side winding of the transformer outputs the boosted current is rectified into a
dc output to the drive circuit 15 filters, the drive circuit 15 is turned on to the
single-phase bridge circuit 16 a certain pressure drop, and the controller 19
meridian massage device 16 operable to control a single-phase bridge-type
circuit control operation.

There may be performed as desired gear selection, speed stage control
power module adjusts the controller based on the strength of massage heads,
the controller controls the power module output to the electromagnetic
induction coil current magnitude and direction, changes in size of the
electromagnetic induction coil according to the input current, to drive the
massaging head of the tapping force is changed, is performed according to
the different gears of different massage effect.

In the embodiment of the present, the electromagnetic induction coil is
energized to form the magnetic flux lines, the magnetic induction wire cutting
a telescopic shaft, wherein the telescoping shaft is the core. After the
electromagnetic induction coil is energized to drive the telescopic shaft in the
axial direction, the electromagnetic induction coil input direction of electricity,
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cutting magnetic induction line direction to change as well, given the direction
of current through the electromagnetic induction coil to drive the telescopic
shaft to reciprocate in the axial direction. In order to increase the striking
force, as the telescopic shaft to move forward at the same time the tension
spring, an electromagnetic induction coil is de-energized the spring itself can
be achieved through the telescopic axial shaft is moved backward recovery
force, through the on-time control the output current of the power module can
vary in size, the electromagnetic induction coil to drive the massaging head
along the axial direction.

Human body sensing device includes: a thermistor R1, a thermistor coupled
to the amplifier U2 of a foot end of R1, the other end connected amplifier U2
of the tripod, amplifier U2 four feet of a power supply connected + 5V VCCA1,
amplifier U2 of the ground eleven feet feet, four feet of timer U3 is connected
at the output of amplifier U2, U3 to a six-foot and second foot timer at the
same time between the end of the capacitor C1 1st to the resistance R4 2nd
end and, with the resistance R3 2nd 1st end of the resistance R4 is
connected; resistance R3 1st end through resistance R2 connecting the
power supply VCC2, capacitor C1 2nd end grounded, the power source
VCC3 eight-pin of the timer, the timer U3 a foot of the ground, the oufput of
timer U3 of the tripod into a signal, a signal output from the connection
controller; when the massage adjustment range switch is in the zerc position,
and the meridian massage device is in the energized state, meridian
massage device for near the body, thermistor R1 detect a human body heat
emitted from the sensing signal to the amplifier, to amplify the sensing signal
through amplifier U2, U3 amplify signal to the timer, the timer U3 of the foot is
at a high level 4, the timer is in operating state of the trigger. The timer
constitutes a multi-vibrator, wherein the resistance in the period of oscillation
and the external circuit R2, R3, R4 and capacitor C1 related. Under the action
of at-flop, a timer U3 of the fripod the output square wave signal to the
controller. The controller controls the meridian massage device for operation.

The charging circuit includes: a resistance R1 1st, 2nd resistance R2, R3
resistance 3rd, 4th resistance R4, R5 resistance 5th, 6th resistance R6, 1st
transistor Q1, Q2 transistor 2nd, 3rd transistor Q3, a controllable voltage
regulator tube VS, diode D, 1st and the 2nd potentiometer RP2 potentiometer
RP1, diode D is a light emitting diode, NPN-type transistor Q1 to 1st, 2nd and
the 3rd transistor Q3 PNP-type transistor Q2 are, 1st to 3rd transistor Q3 1st
end of the resistance R1 while the emitter of the anode connection of the DC
and DC power supply, a DC power source of the 1st to the 4th DC resistance
R4 of the cathode terminal is connected, 2nd 1st 2nd end of the resistance
R1 of the resistance R2 simultaneously with the end of the 1st, 3rd resistance
R3 of the 1st transistor Q1 connected to the collector of the 1st end and, 2nd
to the 3rd transistor Q3 of the 2nd end of the resistance R2 connected to the
base, the collector of the transistor Q3 of the 3rd to 5th resistance R5
connected to the 1st, 2nd 3rd resistance R3 of the 1st transistor Q1 to the
base and end at the same time with the VS of the controllable voltage
regulator tube cathode connection, a controllable voltage regulator tube
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simultaneously with the anode of the VS of the 4th resistance R4 2nd end,
potentiometer RP1 1st end of the 1st, 6th resistance R6 of the cathode of the
1st end and a battery 11 is connected, the emitter of the transistor Q1 1st 2nd
1st and emitter of transistor Q2 at the same time with the RP1 of the
potentiometer connected to the 2nd, 1st potentiometer RP1 VS of the sliding
end of the control end is connected with the controllable voltage regulator
tube, the base of the 2nd transistor Q2 of the 2nd 1st 2nd potentiometer RP2
simultaneously with the sliding end is connected to potentiometer RP2 end
and, 2nd to 6th resistance of the potentiometer RP2 2nd end and R6
connected to the 2nd, 2nd transistor Q2 has a collector of the anode and the
diode D 11 simultaneously with the cathode of the battery is connected, with
the anode of the diode D of the 2nd 5th resistance R5 is connected.

Through the charging circuit to the battery 11 is charged, to ensure that no
over-charged, the resistance R3 3rd, 1st transistor Q1, 1st potentiometer RP1
and a controllable voltage regulator tube comprising the precision tunable
voltage-stabilizing circuit VS, 2nd transistor Q2, 2nd and the 6th resistance
R6 form adjustable potentiometer RP2 constant current circuit, 3rd transistor
Q3, R1 the resistance 1st, 2nd resistance R2, R5 and the diode D is a
charging indicator circuit 5th resistance, an increase in voltage as it is
chargeable battery 11, the charging current will gradually be reduced, the
resistance R1 of the battery is fully charged to the pressure drop will reduce
the 1st, 3rd transistor Q3 is turned off so that, diode D will be extinguished.

In the present specification with each embodiment described by way of a
progressive, each embodiment will be mainly described with the other
embodiment is different from the writing is made, with reference to each
embodiment is the same as that between like parts with each other.

A description of the disclosed embodiment, those skilled in the art to make or
use the utility model can be achieved. Various modifications to the
embodiment in the art will be apparent to those skilled in the art, the general
principles defined herein may be made without departing from the spirit or
scope of the present utility model, implemented in the other embodiment.
Thus, the present utility model will not be limited to these embodiment
illustrated herein, but is to be accorded with the principles and novel features
disclosed herein that conforms to the wide range.
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based onm achne-translation output.

DESCRIPTION CN 2024781370

10The utilitym odel ntroducesapomtpressng gun ,which nclhidesa shelland ahandle.The shellisprovided
with acontoller,am otor,am agnetgroup,adrive shaft,and apowerplig. The powerplig isconnected to the
city powerand itsoutputisconnected to the controller. Input, the controlend of the contro ler is connected
with the ad justmg knob and the power switch on thehandle,and itsoutputis connected to them otor; the
m agnetgroup is com posed ofthe firstand second m agnetcom ponents,and the firstm agnetcom ponentis
nstalled m the reducerThe outputshaft isaxilly fixed and o tates synchronously w ith the outputend ofthe
reducer; the second m agnetic steelcom ponentis mstalled on he sliding shaftof the Inear gude railand
opposite to the firstm agnetic steelcom ponent,and an anti-otation device is mstalled on the sliding shaft. The
Inear guide rails fixed m the shell,and the otherend ofthe slid ng shaftpasses through the shelland is
connected w ith them assage head . The acupointpressing gun can provide Inear thrustm otionsofdifferent
frequenciesand strengths. Them assage head sam ed at the acuponts forpressure,and itisconvenient o
carry and use,and ssuitable Hrelncal treatm entand fm ily health care.

2 A cupointclick gun

23 Technical field

2 Theutiitym odelrelates o am edicaldevice used forclnical treatn ent, m particular to an acupomtpressng
gun thatcan m assage acupontsofthe hum an body.The acupomntpressing gun can notonlym eet theneedsof
clnicaltream ent,butalko can beused for fam 1y health care.

27Background technigue

28A tpresent, the comm only used vibration m assagerson them arketaredivided ntom otor type and
electrom agnetic type.Am ong them ,theworkngprincplkofmotor type vibration m assager is to drive the
eccentricwheeland slidmg shatft through them otor to produce back and forth recprocatmgm otion ,which
canm assage the hum an body. .The structureofthem otor type is relatively sm plk,but the eccen tric structure
n thisstructure s easy to wear, the vbration oree and am plitude are fxed ,and the powerofsm allm otorson
them arket isaffected by the volum e,and isoften an all. Therefore, the strength ofthem otorm assagerThe
am plitude 1s relatively w eak , and its effect isoften unsatisfactory on the partsofthe hum an body where the soft
tissue 1s relatively abundan t.E kectrom agnetic vibration m assager can avoid mtemalwearand tear. [tsworking
principl 8 © use electrom agnetic force to generate altematingnm agnetic field w ith altemating current to fom
the transom ation of them agnetic direction,causmng the reciprocatngm echanicalm ovem entofl them assage
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com ponent, thereby playing am assage effect.Forexam plk, theChmnese patentw ith the patentnum ber
02110205 4 discloses a "vbratingm agnetic them alm assager” and its subsequentm provem ents,and the
patentnum ber 98104518 9 dscbsesa "strongm agnetic and strong shock physotherapy w ith m assage head ",
whichTheworkingm ethod is to use the changesotelectrom agnetic and altematingm agnetic field to cause the
m echanicalm ovem entofthem assage com ponent. Its advan tage is that the vibration force is relatvely large.

H owever, them ovem ent frequency ofthem assagerw ith this structure is relatively fixed by the AC frequency,
resultng n them echanicalm ovem entofthem assage com ponentThe am plitnde and strength are relatvely
constant,which isnotsuitabk for heneedsofdifferentpartsofthem assage am plitude and strength .A t the
sam e tm e, the degree ofdependence on the type ofpowersupply s relatively lirge,and the ntemalstructure
s relatvely com plex, requirme sprng bufferng, large volum e, and mconvenient to carry.

4 U tilitym odelcontent

4 In view ofthe above-m entioned shortcom ngs n the prorart, them an pumposcofthe present nventon s o
sove theprobkm thatthe vibration am plitude and frequency of the existng electrom agnetic vibration
m assagerarenotadjustabk,and o provide an ad ustable vbration frequency, bng service Iife, and can satisty
Press the gun atacupomtsw ith differen tacupoin t strength requirem ents.The acupomtpressng gun can notbe
restricted by power supp ly cond itons, and m eets the needsofacupomtm assage therapy and fam ily health
care.

s55The technicalschem e ofthe utilitym odel:an acupuncture pontpressme gun,which s characterzed m that it
com prises a shell,ahand ke 1s nstalled on the shell,am otor,a reducer,am agnetic steelgroup and a shiding
shaftare arranged m the shell;There sapowerphig, the mputofthe powerplig sconnected to them ans, the
outputofhepowerplig isconnected o the mputofthem olor, he controlend ofthem otor s connecled (©
the powerswitch provided on the hand e, and the outputofthem otorisconnected to the reducer and
controls the speed ofthe reducer;Them agnetic steelassem bly is com posed ofa firstm agnetic steelcom ponent
and a second m agnetic steelcom ponent. The firstm agnetic steelcom ponent s nstalled on the outputshaftof
the reducerand saxally txed ,and the second m agnetic steelcom ponent s nstalled on the slid ng shaftand
connected to the The firstm agnetic steelcom ponent sopposite © the sam e po ke, the slidng shaft is shidably
nstalled m the sliding railat the frontend ofthehousng,and theotherend ofthe sld ng shatt s connected fo
them assage head afterpassing through the housing.

66 The acupuncture pomtpressng gun of the utilitym odelconvertsextemalAC powerto DC power o the
reducerby apowerplug,and controls the curren tofthe reducer through a capacitor-ad justablem otor,
thereby achieving the pumose ofcontrollmg the rotation rate ofthem otorshaftand m akmg 1t fixed The
o tation frequency of the firstm agnetic steelcom ponenton them otorshaft isad ustable,and through the
correspond mg change ofthe altematng frequency ofthem agnetic field , the second m agnetic steelcom ponent
fixed on the slidng shaftundergoes reciprocatingm echanicalm ovem entatdifferent frequencies and pushes
Them assage head m ounted on the slid mg shaftgenerates recprocatngm otion . Since the frequency and the
am plitude are mversely proportional, the higher the frequency, the s aller the am plitude,and the an aller the
force ofthem assage head .C onversely, the bwer the frequency, the greater the am plitude and the greater the
force of them assage head . Therefore, the pomt-pressing gun of thisutility m odelisapplicable It isused for the
treatm entofacupomts in differentpartsofthe body tissue.

77[1In a further technicalsolution,a plurality of Inear guide rails are provided on the slide rail,and steelballs are
respectively placed m the Inear gude rails, and the sliding shaft slides m the slide rail through the steelball.

»[JFor the further m provem entof them assage head , hem assage head isadoublem assage head, he double
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m assage head sprovided with two m assage con tacts,and the d istance betw een the two m assage contacts s
adjustable,such asa threaded connection,so that them assageW hen you can apply force to wo sym m etrical
acupontsatthe sam e tm e, the effect isbetter.

83In a further technicalsolition,a controller salko provided in the handle,and the controller iselectrically
connected to the mputend ofthem otor.The pumposeofthe controlleris © use dry batteries as a backup
powersourcewhen the extemalpower scutofforcutoft, to ensure that the acupomtclick gun can be used
nom ally.

g7Furthem ore,am agnetic sheetisalso provided m them assage head ,which can have am agnetic therapy effect
on the hum an body.

soCom pared w ith the priorart, the utility m odelhas the folbow mg beneficmleflects:

1~

93Adustable vbration frequency:By controllng theworkmng frequency ofthe reducer, the utility m odelm akes
the rotation frequency of them agnetic steelgroup driven by the reduceradjustable,so as to achieve the
pumose ofadjusting the tekescopic frequency ofthem assage head ,so thatd ifferentacupuncture pomtscan be
setdifferen tly .Frequency ofm assage.

2~

iwLong service lile:Because them agnetic force s used 10 push them assage head , the miemalm echanical
abrasbn ofthe equipm entisavoided .A tthe sam e tim ¢,a slide mil s setat the frontend ofthe click gun ,and
the steelballarranged in the slide railis n contactw ith the slid ng shaft. The abrasion betw een the sliding shaft
and thehousmgcan bem mm zed ,and it isako conducive to smoothersliding of them assage head .

3~

iw7Adustable force:The click gun ofthe utihty m odelsdifferent from the traditionalelectrom agnetic m assager.
Them assage head 1s com pressed by the reaction force of the hum an body on them assage head ,and the
m assage head ispushed foward by the thrustofthem agnetic steelgroup, thusm akng The thrustofthe
m assage head can be contnuously changed accordng to the pressure ofthe hum an body,and the usercan
freely adjust them assage strength accordng © the com Prt kvel they feel,which svery convenient to use.

4~

115 The structure is sin ple, itcan be powered by extemalaltemating currentorbatiery,and itis e all m size and
easy fo carry.

117D escription of the d raw ings

sFisurel sa three-dm ensbbnalview of the utilitym odelofthe acupuncture pomtpressing gun

nvFigure 2 S a cross-sectionalview ofA -A mFigure1;

20F1.3 8aB-B cross-sectionalview ofFig. 1.

21 In the figure,1—housng,2—handle,3—m o or,4—reducer,5—m agnetgroup, 51— [irstm agnel assem bly,
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52—second m agnetassem bly,6—slidng shatt, 7—powersupply Plug,8—pow er sw itch , 9—slde rail,
10—m assage head , 11— Inear gude rail, 12—steelball, 13—con tro ller.

124 detailed descrip tion

125 The presentutilitym odelw illbe furtherdescribed bebw n conjunction w ith the d raw mgs and specific
em bodm ents.

127A sshown mFigure1,Figure 2 and Figure 3, the acupuncture pontpressmg gun ofthe present mven tion
nchidesacylndricalshelll,ahand ke 2 1s nstalled bebw them ddleoftheshelll,and apowerswitch 8 is
provided on thehandle 2.

oA motor3,areducerd,am agnetic steelgroup 5and a sliding shaft6 are arranged in thehousing 1.A power
plig7 salko provided attheend ofthehousmg 1. The nputofthe powerphig7 kconnected to them ams,
and theoutputofthepowerplig7 isconnected o them otor3.The function ofthe powerplug7 s o
convert the extemalaltematng current nto directcurrent.

134Thecontrolend ofthem otor3 isconnected to the power sw itch 8. Pressng the pow er sw itch & can con trol
the voltage output frequency ofthem otor3,and theoutputofthem otor3 sconnected to the reducer4 and
controls the speed ofthe reducer.

137Them agnetic steelassem bly 5 s com posed ofa firstm agnetic steelcom ponent51 and a second m agnetic steel
com ponent52.Both the firstm agnetic steelcom ponent51 and the second m agnetic steelcom ponent52 are
com posed of6 setsofoverbpphg sn allm agnetic steelsheets.A m agnetic steelcom ponentS] s mstalled on
theoutputshaftofthe reducer4 and axially fixed ,and rotates synchronously w ith the outputend of the
reducer.

#2W hen the reducer starts, itw illd rive the firstm agnetassem bly 51 10 1o tale; the second m agnelassem bly 52 1
nstalked on the sliding shaft6 and opposite to the firstm agnetassem bly 51,and an anti-rotation device 18
nstalkd on the slidng shaft to Ensure that itcan m ove Inearly nstead of otatng nside the ballskeve ofthe
Inearguide after receving them agnetic thrustofthe first rotatihgm agnetic steelgroup . There 8 a certan gap
between the firstm agnetic steelcom ponentS1 and the second m agnetic steelcom ponent52,and the distance
isdetem med by them agnetic Hrceofthem agnetic sheet. In thisw ay, the firstm agnetic steelcom ponent5l
willalwv ays rem am opposite to the second m agnetic steelcom ponentdue to the action ofthem agnetic fiekl
32 producesan outward thrust. The sldng shaft6 isslidably nstalled n the slidng rail9 beated at the front
end ofthe housmg 1.A num berofevenly distrbuted Inearguxes1] areprovded on the mnerwallofthe
sliding ra1l9,and steelballs 12 are respectively placed m the Ineargudes11.6 The steelball12 slidesback and
forth m the shde rall9,which canm mm zem echanicalwearand reducem echanicalnoisc. The otherend of
the shd mg shaft6 passes through the housing 1 and isconnected © them assage head 10.Them assage head
10 m thepresent mven tion can be a smglkem assage head oradoublem assage head . The doublem assage
headscan m assage o acupomtsat the sam e tm ¢,especially for the sym m etricalacupomtsatboth endsof
the spne.The spacng ofthem assage contacts s adjustable,which s very convenient to use.

157Referrmg o Fig.2,acontroller 13 isalso provided i thehandle2.The controller 13 is electrically connected
to the mputend ofthem otor3.The function ofthe controller 13 1s thatwhen there sno extemalpower
supply.abattery can be mstalled to supply power to the equipm ent.

160 [JOICICA ccord ng o needs, a core skeeve can also be provided n the shelll,and a stretchabk hum an
acupointscrolldiagran sprovided m the core skeeve;am agnetic sheetisalso provided m them assage head
10,which can play a ok in m agnetic therapy. 10 isalso covered w ith a fexble silicone skeeve,which can
m ake peopk feelm ore com fortable.
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maworkng principle:

165W hen the powerplig 7 isconnected to the power source, the reducer4 senergized ,and the corresponding
gear 18 selected through the power switch 8,and them otor3willcontrolthe speed ofthe reducer4 . The shaft
ofthe reducer4 drives the firstm agnetassem bly 51 o otate,and the second m agnetassem bly 52 opposite ©
the firstm agnetassem bly 51 w illbe pushed outby the force generated by the change i them agnetic field .
Therelore, the second m agnetassem bly 52w illpush the sliding shaft6 outofthe housmg1,and them assage
head 10 mstalled at the frontend ofthe slidng shaft6w illm ove Hward.

171W hen them assage head actson the hum an body, them assage head is com pressed due to the reaction forceof
the hum an body on then assage head .A tthis tim e, the d istance betw een the firstm agnetic steelcom ponent
51 and the second m agnetic steelcom ponent52 k reduced ,and the second m agnetic steelcom ponent52 1s
The thrustofthe m assage head becom es brger, so the firstm agnetic steelcom ponentS1 pushesout the
second m agneti steelcom ponentS2 to recpocate o fom the recprocatngm ovem entofthem assage
head.Durng thisprocess,because the second m agnetic steelcom ponent52 recevesd ifferent pressures, the
sliding range of the m assage head also variesw ith them agnitude of the reaction force ofthe hum an body,
thereby achieving the purpose ofad justing them assage strength .

179C om pared w ith the existing electrom agneticm assager, the utilitym odelhasm any advan tages such as
reasonab ke structure,ad justable frequency and force,unlim ited powersupply type, sm allsize,and easy to
carry;com pared w ith the existng ekctricm otorm assager,The utilitym odelhasa large pressing oree and
can adapt to the stm ulation of the required frequency and strength of the acupomtsofdifferentpartsofthe
hum an body.The design ofdifferentm assage headscan fully adapt to the requirem entsofdifferent nd vidual
acupom! tream ents,and can alkom mm e friction.A void wearand tear,which 1sm ore energy efficientand
hasa bngerservice life.

issFmally, itshould benoted that the above em bodm entsare only used to illustrate the technicalsolutionsofthe
utilitym odelrather than to Im it the technicalsolntons. A lthough the applicanthasdescrbed the utility
m odelm detailw ith reference to the preferred em bodm ents, thoseoford mary skillm the artshould
understand that,Anym odification orequivalent rep lacem entofthe technicalsolition ofthe presen tutility
m odelw ithoutdepartng from the purpose and scope otfthe technicalsolution shallbe covered by the scope
oftheclaim softhe presentutility m odel.

25-08-2020 5

MassagerPriorArt0000012

Petitioner Therabody Ex-1013, 1020



CN 202478137 U

(19) e A REFEERENR NG

B, (12) RAFRER

(10) FERAES CON 202478137 U
(45) I AEH 2012.10.10

(21) HiFS 201220145377, 2
(22) B H 2012.04. 09

(1) EFMA HEANREBNER = FEERFA
- P} B B
etk 400038 FEPRTVPERIX S s LA
30 B
T2y ZBEAN HHE K KL THRE TEH
TH
(T4 EFRIBAM EREFER BB R
INF] 0212
RIBEA Fhile ZFL
(51) Int. CI.

AG1H 39,04 (2006. 01)
ABIN 208 (2006. 01)

BOMESRE L o0 $AHE 3 B0 Bl 2 W

(54) SLAHBIEIR

T A AEAE
(57) WHE

SRR T — R S s e, T
HRSERIT-RR, 7R A0 58 A BEAT P30 25 L B L AN A
L Bl 0 e 5 B Sk s B R Sk i W, AR B
P AN B RS B S RN R
VR BEAR R TR OCHR I, o4 B bl AN
2 PR B — SR A A R R, b B — R AN A
P B AT YR ALyl B 1 [, b v
WU o ity )20 e o3 — WA AL P e 3 tE ek 5
T )ik b 5 — AR AL R AR AR, e
THENEN L b R s . AR R R Ah
L, T B il A — e A S S R R SR AR I
AT A BEVE T BEAN R N g 1 4t
F1i8 5, BT R BESL X HE 7 AT s I E R, HAk
Hy Ad 7 0 A0 A I PR VAT 55 3¢ B A P

MassagerPriorArt0000584

Petitioner Therabody Ex-1013, 1021



CN 202478137 U W # FE Xk B /13

L PP A, HASUELE+, BAEA 5T (1), FE4PST (1) L2225 Fh (2), fE4b 5
(1) WEF AL IRENL () HEERZH (5) FN3g sl (6);7E4h 52 (1) R A F i
CT, B Sk CTO % A BT B, BRI L C7O IO SE B B L O RUHA, BHL () B i)
ST T (2) ERHIFFE (8) M, ML (3) By%r BBty L (4) JT4a BTk ik
BLRT G TR AN AL (5) B WEANZAE (51D A28 AN A1 (52) Mype, e e [N
HAF (B ZeHeAF IRl (4D B AR b IRah m [al e, 58 RN AL PE (52) LReAri sl (6)
EIHEE BT SD) [FIARARXT, Prids it sl (6) nf i s B2 E 6 T4t (1) Hi i (14
THELC9) 1, T BhEN (6) 1 i 2 tHAR5E (1) JE 5 Rk (10) M.

2. FRALBCRIZER 1 BTid i 7 s 32, HARRIEAE T, 7EW (D LA T4 HE S
(11D, 7EE 28 S0 (11) 2 BITRCE AN R (12), W 3h%h (6) nHRER (12) 7EHEL9) Wi
5.

A ARIEBCRIZENR 1 R B9 7N s 4, FUAR AR T, AE AW (2) IR By Ffl 45 (13D,
Frig dilas (13) HHENL) KIS A i .
5. MRAEAURIZER 1 Brad (/AL mdiht, SURRILAE T, 234k (10D IR BEH#E T -

MassagerPriorArt0000585

Petitioner Therabody Ex-1013, 1022



CN 202478137 U i BB 1/3 70

NALRIRE

B G
[0001]  ASIADHT M H S — B A TR AR VA YT B BT ds bl AR —Fia] L6 AR AL S bt
FEJEE 1 7T GRS TRV R A R W] i A2 I AR TR T 7 K ) S PR

BREA

[o002] [ Hif, Hiihi 5 B0 Ik 3 1 R A% 20 A i sl HLAORT A AP SR, TE v, A sl a3k
A% AR 0 A T B S A Ly B o B B 38 B, 7 AR I Ja A Iz B, i B BE Ak
VRS . AL AR A o] PR, (ELRL , SR 5 480 mP i Lo 8 5140 B I A5, el 0 R A
R [8] 5 Y it ELT o L AR LD A S AR B R R, R i s DAL R S L% R 1
JE D e P 55 » o N AR JR B AR R LA = P (KD A, et L RCR AR A BEAL. il
B4 JEE <0 W ] A 1 B A A AR O, L AR S B R T R s R R T AR A AR
FE I 3 05 6] (R AK, 75 TR PR 2R AR (KA R A UWE B0, TS B RV R Bl e A 5
492110205, 4 (AR B LRI ATT —Fp “ SRsh AU IVL RS 7 M 0 R S Uat M, LS
98104518 9 2 T Ff i A H2 B Sk ) ol o e BT 27, L A 7 Al 2 AR Y H il B A8 2
B RAZ A, 5 DRI BE L PR RN Loz 3, A2 3Rl T SRR, (H2, 3%k 45 R Y 15 B 2
12 AR 22 A A S AT [ 5, 3 U B O ALGE B R I8 R B T AR B E
ANIE S AN AR 12 BEME E e ) FER 5 3R o [R) I, Xof LY fAE R SR M ORI 2 EE RO, LY
EREE MR A, M SR Gk, AR O 5 (T B AN A

SHAFEAR

[0003]  AFXF AT B B B3 AL, AT ADH R B0 2 H 1A T G ks i%
JEE 5 I S JEE AT AN ] T £ e i, 3R A — Rl R T AR s A AR A A b I HLBE
AR T ) BE T SR T s 3R o 7R s F AR TT LAAS S VLR 4 R A R AR » v A2 7R 3%
VIR T AR BE LR AR T K

[0004] AU R AIEARTT 5 o Bl AL %A, HAFALAE T, Wl AN 7E, fAh5e bk
G FAN, TEA 72 9 BCE HIAL IR AL AR 2R3 2l 2R A0 50 B e A A 3k, i YR
S B AR H, AR A Sk B e R R L LAAR N BT e B e T TN B R R R TT
FAIE , AL i 4 3 T AL 42 0 P TR SRl B AL R 2R T 5 P SR Al B A o 2 — AN AL R A
F WA AL AR G, b S RN 2 P o ok LA i 1 e 5 ) [, R A A
P BT Bl A L IF 15 58— WA AL IR AR AT XS, I v Sl vl i S 1 a2 T4 7e i
(v PP, T Sl o o A Se R S B SR

[0005]  ASKHH R A 7ORL A HEAG AL H L A oK SR (0 AT L e D B HE R 5 T
BL, I v 2T 1 T TSR 32 I LK WL IR/ D » AT 8 342 ) R BT e e e 3 2 (1
I, A58 5 -+ LA L 00 26 — A B AL e B m R, JF I I 3 S AR A A A PR A 1
ARAK, A [ 52 T B AN L B SR T RN LR AR DUAS RIS LAY AT R AUz 50, F s %
AR B LR A SR B R e Bl i IR AR A S L R iR i /) 35 P S

3

MassagerPriorArt0000586

Petitioner Therabody Ex-1013, 1023



CN 202478137 U i BB 2/3 T

(IR F gt 5 Bz, SRS RS AR MR A, % SR A T 0 B, DAL, A S i R 1) Az
RAEAR G T AR R R LA IR /AL BT

[0006]  BEDMECARTTER, LA E TR EL T £ HL I A HITE AW
Bk, T shAiE AN B AL R LA T B

(00071 BISx4% AESRAE R RE 20 2t Pk #5 JBE S DAy WUHa P Sk, A2 05 S 1 ey
Ak, HLPT L BE Rl S 2 TR () 8 O, SRR, IR AE H BRI W] LS e ey i A
TAL [N E IR 7 2R

[ooo8] P MUELA 5 S8, AETHT AR Ve 2 i 2 DT 47 1 2% Lo UL A B A o R
o fEHIERH H BUAE T 2N H B LIRS, ) CLARE A Lt £ D 2% AT RIS A DRk AL
RAZARHENS IE R A

[0000] k2, FE4QBE S NI B, SR FE RE RS X A ARGES 2R 4

[ooto]  AHXS TEUA A, AL AL A LU P A R -

(00111 T HRBHAA nI U < A S i 20 3 e 8 R L ) A A, 75 b o L s sl
PR 2L 00 e )y A R AT 28R 1 i P S A A4 A2 1 B s A A X AN ] 1) 7z ] L
B RHL AR

[o012] 2. fui I Afsiw i « R3-SR PR 3 AR A 10 7 SXORHE B4 Bk, DR It S T 1 7% P9 T
(RIRILAR A 3R [ IR o 20 ) s A e LB B, L T T U R0 B 5 3wl et e fik, B
s N KR TE B9/ s 5 e Az W) R B 00 A R 3 B Sk AT SR I

(00131 3 AERI 7wl iR A HTE AL ) LA AN R TR e i A A A R 2%, i AP 428
S B9 B AR T 70 9K P #4421 3K » S eh i AW 241 (04 0 A i i o LS 4 B S, AT AR 153 4 B8 Sk FR HE
3 ae s MRS AR R T 7 T AN 22 A, A 2 R LUAR S 1 CUBE B R BT G R, H driE LA
3 AR AR T8

[o014] 4. &k fu] L, BE I A A ABAZR i, B ) el 28 i i (I e, T ELAR BB, 5 i 1R T
o

B e AR

[0015] V& 1 SAASSE A AL /A s AR (1 S AR

[oo16] [ 2 AP 1 A A-A FIALE

[oo17] & 3 4K 1 1% B-B 4.

[o018] P& A, 1—4P5E, 2— T, 3— B ML, A— Il AL, 5—RE AN &, 51— 2 — WL AN 4 1,
52— 58 ZHEAN A1, 6— s hEl, T— A Sk, S— T OC, 9— W L, 10— & ARk 11—H
2 S, 12—HBR, 13— 8% .

BirieAR

[o019] N IAIES A B Pl AR R A e 5 Ont A S T A — AP B

[0020] P 1. 18] 2 AN 3 o, ACSE B R i 7R s 344l RLRR IR R FE AR Ah e 1, #E5k
7o 1A N T T 2, fE T 2 TR BT O 8. fEAM 1 1T HEMIL 3 il
A TEANAL 5 R s 6 AR S 5E LR ARG BT B Sk 7, RISk 7 IR AN T R, U
S 7 f R IR L 3 BRI N, RISk 7 VR AR TR AN IR R O T . HAL 3

4

MassagerPriorArt0000587

Petitioner Therabody Ex-1013, 1024



CN 202478137 U i BB 3/3 T

(K47 sl 55 PRSI 5 8 ATLE, 428 FRIETJTOC 8 nf LA HIFElL 3 (K F IR 3 3, raBL 3 %
HOIERGENL 4 H 4 BN Rl . TR AN AL 5 M ss—REENALPF 51 FIsE. RN 4L
52 ¥, SRR ALE 51 M8 AN AL 52 358 1 6 41T B (K /NMEEAN F M R, o s — i
A 51 LA 4 1% b B R4k n [ 5, IS 9kodOl Ui H o [R) 20 g o 24 aulade L
JA S ¥ B B — AN AL 51 e 58 ML 52 R ey sl 6 LIt S B — AN AL
i 51 [RIRRARGS , FEAETE Shih 222k by dk sh 36 B, DURAIE L2 358 — 4156 sl R AN 4L 0 4 )
GBS LR SRR E R N B M AR . 55— 40 51 AEE w4l
52 Z TR A7 — s W AT B, SFETAD IR DR /IS el R P R e 3R | 7 1 38— Raa 2 14
51 S U AARFRAS B AT A 52 A — AN AME ) . BridiE sl 6 n e shEg R AL
THMSE 1 BT O N, TR AL 9 WBE B IRE AT RS MNEL T, EEHL R
11 N4 BB AR 12, Y30l 6 LAk 12 723850 9 W RTS8 50, 1XFE RS B o PR (R
D HUR BEB S DU 5 . Wy sl 6 15— o th A 1 S SRR L 10 ARIE . ASCHRT
RIrp i BE Sk 10 n) Lok Frgzg ek, o nf BLOK 0% e Sk, JHL rhonUdsg BE Sk nl LR IS) % I AN 7 AL
HEAT 22 B8 , R ) 2 o T A 0 s (KO R Bk 7 YR 9T R SR BB A, L N 3% BE Al Sk 1 TR) B T 9
GUEE ISR

[00211  Z:ULKE 2, 7T 2 IR A Tl 13, = 3filds 13 S5 Al 3 i N o Fe 142, #4 )
&5 13 MERTE T S JCoh SR s g I, nl DL 358 b o e ik i

[0022] FREE T 2L, fedhoe 1 Wik R i B, 7R N R A R B AR 7 &4
Vel SRR RESK 10 (IR RA G A, 'C R AR BT R, 7RG BE Sk 10 LIn A MRS, 1X
FERENS L A B T InaF i

lo023] TAEJRHE .

[0024]  MEREHG K 7 SRR S, WOEHL 4 G A R T O 8 BEEEA IV AR 67,
Bl 3 3 HRGENL 4 SR/ o YA 4 B4R Rl B 28— REEN AL 51 iedt . 52— e
A 51 AR B S AN 1 52 SZHESAHR AP =L IVE R 0 e ) A HE B, DI UG 38 — e
A 52 sl shil 6 MR AT 1, e et sl 6 A sm A% BE Sk 10 7= AR 1) §i (0323 .
[0025] IR AESLEHZE AN LG, BT N RS BESK B S VE H 7, SO 4% B Sk e 4 5 bt
RN A 51 FNEE AR AL 52 [ EE4E /), 58 WAL 52 2 B (AHE 1R, Lk
WA 51 SO R AN AL 52 M, DI &, TU R RSk AR 2B 5l . eIkl R
v, BT A A 52 52 B I AN AL, DR 4% PR S F i s e FE L B A A AR S A
KANTIAS], TS 2 15 F B S R E 1.

[0026]  HIRH WML RS L, A R AL BB 4540 &3 ERIPE A 0 & e A
RS SR B AN R AR 35 S AR 20 AL s S AT s L R A B, A S F T Y
BRI s 7, 8815 NN AAN R 7 BT 75 S0 A0 & B 1 ), A [A) 2 g
SR T RE A 23 0E N AN [F] AR 7 YR YT B EESK, I H 8 B KPR LoD BEHE , iR S EA, 3K
FETE T RE, i A

[0027]  f o 7 BEUEHH 12, BLE STt A0 R L HH A S A3 AR 5 AR O S AR PR AR
T R TE NS RUREE St 49 %o A S I B BEAT 17 TR A0 U B, AR Al ) 387 1l 5 R N i1
I3V 22 R gt S g A S B AL IR AR 7 S AT A e Bl 4 IR, T A T 2 AR R T &
S B RHEL R, S5 IR 5 7 A S BT Y BRI SRS 2 o

5

MassagerPriorArt0000588

Petitioner Therabody Ex-1013, 1025



1/2 9L

M

RA

L

CN 202178137 U

K1

10

L

MassagerPriorArt0000589

Petitioner Therabody Ex-1013, 1026



2/2 90

M

RA

i

CN 202178137 U

10

/3

MassagerPriorArt0000590

Petitioner Therabody Ex-1013, 1027



Electronic Acknowledgement Receipt

EFS ID: 45904595
Application Number: 17681367
International Application Number:
Confirmation Number: 8567

Title of Invention:

MASSAGE DEVICE HAVING VARIABLE STROKE LENGTH

First Named Inventor/Applicant Name:

Philip C. Danby

Customer Number:

162143

Filer:

Hunter Christian Malboeuf/Anna Beaulieu

Filer Authorized By:

Hunter Christian Malboeuf

Attorney Docket Number: HYP-034C3
Receipt Date: 09-JUN-2022
Filing Date: 25-FEB-2022
Time Stamp: 09:20:13

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1076345
1 Foreign Reference HYP_O34C3—_—§fA 2440783A1. no 28
p cdelcb8fbae9d38fa735b5d91f1e66ef39b5
9e5e
Warnings:

Petitioner Therabody Ex-1013, 1028




Information:

731777
5 Foreign Reference CN_101 9584.1 0_B_with_Transl o 1
ation.PDF
11e18b584385afd5fe83b340d7626aceddaf|
09d4
Warnings:
Information:
517584
3 Foreign Reference CN_1 068061.03_A_W|th_TransI o 10
ation.PDF
150e127a788d2229ch6ae186c4de93993ef]
3bd%
Warnings:
Information:
845366
. CN_107157741_A_with_Transl
4 Foreign Reference - LT —WIER no 13
ation.PDF
1d624edc9226939c74116dd1a29a12ee232)
9147e
Warnings:
Information:
582394
. CN_201478387_U_with_Transl
5 Foreign Reference . no 9
ation.PDF
54df15be96bb966c6694c239c5749e05c85
4f93
Warnings:
Information:
1170391
6 Foreign Reference CN_2024781.37_U_W|th_TransI o 12
ation.PDF
1bf36274dcb0f53b95b2bc8283a5a7fcdbl
aab6
Warnings:
Information:
252963
. CN_202536467_U_with_Englis
— — = - no 8
7 Foreign Reference h_ Abstract.PDF
2cd55f76d141c820e499d84b2bebf03fdaa7)
2990
Warnings:
Information:
1165191
. CN_203195947_U_with_Transl
8 Foreign Reference - LT W no 14
ation.PDF
37fd36f0842fe2754822aff1801e6810b407|
95¢
Warnings:
Information:

Petitioner Therabody Ex-1013, 1029




CN_204208018_U_with_Englis

342293

i no 6
9 Foreign Reference h_ Abstract.PDF
670f5ef14df61a71503c2304bacb00403c89|
7f7a
Warnings:
Information:
1642312
10 Foreign Reference CN_2042464.59_U_W|th_TransI o 21
ation.PDF
9111da5b39fdc6ecd8d75481a9351d179b9
87822
Warnings:
Information:
1094798
. CN_204814773_U_with_transla
11 Foreign Reference - . W no 10
tion.PDF
fa70e2618a9b4c6b577fcaad642cd1ed04es)
86b0
Warnings:
Information:
261333
CN_2049126_U_with_English
i - - = - - no 6
12 Foreign Reference Abstract PDF
df7e76f67dc99c82a8f9c0497 1edcf3ebccdal
ed0
Warnings:
Information:
571299
13 Foreign Reference CN_2052519.93_U_W|th_TransI o 14
ation.PDF
8f026120f71bf5a3441e8aa701b1de6e5001
44d4
Warnings:
Information:
655953
14 Foreign Reference CN_2054583.46_U_W|th_TransI o 1
ation.PDF
7d0370f39baeleafe67559cf44556fc82f460)
144
Warnings:
Information:
1615645
. CN_206183628_U_with_Transl
15 Foreign Reference - . W no 20
ation.PDF
4faab07cdb57dc4db39777f79df94e8ac6aly
b834
Warnings:
Information:

Petitioner Therabody Ex-1013, 1030




CN_206333979_U_with_Transl

621219

i no 10
16 Foreign Reference ation PDE
ee9d030d821656023649ef7af2bfb6919ff8f]
953
Warnings:
Information:
451450
. CN_206381373_U_with_Englis
— — = - no 6
17 Foreign Reference h_Abstract.PDF
2c452df8f07a57efaab5fb947a0d3da16211
74b8
Warnings:
Information:
397258
CN_206675699_U_with_Englis
i — — = - no 8
18 Foreign Reference h_ Abstract PDF
5209cc805860ff365b77 e6fd84fecac2act4)]
1e3
Warnings:
Information:
990027
19 Foreign Reference CN_2081 301.57_U_W|th_TransI o 16
ation.PDF
78efebdd9d6f87eccaf5d0615408b43f19e7|
d67a
Warnings:
Information:
684669
20 Foreign Reference HYP_O34C3—_—C£21 0872953U. no 17
p d70f2375002c50184210cef24037dfd947b1
86bb
Warnings:
Information:
395070
21 Foreign Reference CN_2207816_Y_with_Translati o 9
on.PDF
©209ca 18d0542f00fff66d8a7 3d9593435f1 5]
63b
Warnings:
Information:
510348
2 Foreign Reference CN_2540948_Y_with_Translati o 10
on.PDF
€a27a70106285f73dca3ac99308d20243bb
7feb2
Warnings:
Information:

Petitioner Therabody Ex-1013, 1031




853066

CN_2694966_Y_with_Translati

i no 11
23 Foreign Reference on.PDE
52a733d53f7a58936255e0dd3a781bc46a9|
49ad5
Warnings:
Information:
242737
. CN_304486625_S_with_Englis
- — = - no 6
24 Foreign Reference h_Abstract.PDF
©5954521261ed21b081a62be7a44e5d40e
a0736¢
Warnings:
Information:
1861282
5 Foreign Reference DE_10201221 2.256_A1_W|th_Tr no 33
anslation.PDF
673b08146d81566950426087daab906d4d|
c5e313
Warnings:
Information:
2985640
2% Foreign Reference DE_20201301 2§21_U1_W|th_Tr no 37
anslation.PDF
ecb54c12636a047326e7b86b1d606065af2|
53915
Warnings:
Information:
701321
. EP_1620233_B1_with_English
- i - ] no 8
27 Foreign Reference Claims.PDE
210806f69d5a821593b5e7cfd0fSc9cd 100f|
b249
Warnings:
Information:
13971530
28 Foreign Reference EP_2510891_B1.PDF no 144
48f044f58a823fef49de5Sbcaf0503db3e3d3d
536
Warnings:
Information:
11410382
29 Foreign Reference EP_3062383_A2.PDF no 134
0b97432487a269442997cSe9dac37b88e64|
b76a3
Warnings:
Information:

Petitioner Therabody Ex-1013, 1032




704552

FI199003376_and_eng_abst.

30 Foreign Reference PDF no 15
39e1859e3d73b3ba285056926dd3f6c7e53)
f2d21
Warnings:
Information:
1234329
31 Foreign Reference GB_1293876_A.PDF no 14
83fb5c873bbd37c1bdd27c63bb09e24b0f0)
bd151
Warnings:
Information:
6910019
32 Foreign Reference HYP-034C3_-_JP5859905B2.pdfl no 285
055f1e425d9509241700211a344dac0833fq
6ffd
Warnings:
Information:
2315241
33 Foreign Reference JP_HO071 534.40_A_W|th_TransIa o 2
tion.PDF
02617d1a90b8bbal1fb1f3a945d774a5273a
b49ed
Warnings:
Information:
2315241
34 Foreign Reference JP_HO071 53.440_A_W|th_TransIa o 2
tion_1.PDF
02617d1a90b8bbal1fb1f3a945d774a5273a
b49ed
Warnings:
Information:
934923
35 Foreign Reference JP_H0992246_A_with_Translati o 10
on.PDF
99e87032fe1da558332167123efda24eadd
d510e
Warnings:
Information:
934923
. JP_H0992246_A_with_Translat
36 Foreign Reference - ~A_WIN I no 10
on_1.PDF
99e87032fe1da558332167123efda24eadd
d510e
Warnings:
Information:

Petitioner Therabody Ex-1013, 1033




673135

JP_S6389158_A_with_Translati

i no 9
37 Foreign Reference on.PDE
793af837fc16bas48e7f30eb3f5177977028
deal
Warnings:
Information:
673135
38 Foreign Reference JP_S6389158_A_with_Translati o 9
on_1.PDF
793af837fc16bas48e7f30eb3f5177977028
deal
Warnings:
Information:
1574600
. KR_10-1162978_B1_with_Trand
39 Foreign Reference - .= W no 19
lation.PDF
7a1¢621b109691dbb02cb510641092e3d6
c9fada
Warnings:
Information:
1574600
. KR_10-1162978_B1_with_Trand
40 Foreign Reference - T W no 19
lation_1.PDF
7a1¢621b109691dbb02cb510641092e3d6
c9fada
Warnings:
Information:
1309376
a1 Foreign Reference KR_10-131 53.14_B1_W|th_Trans o 21
lation.PDF
5115268ef9fa3be6a39d995b411dd274612]
9d996
Warnings:
Information:
1309376
4 Foreign Reference KR_10-131 5314_81_W|th_Trans o 21
lation_1.PDF
5115268ef9fa3be6a39d995b411dd274612]
9d996
Warnings:
Information:
1698064
. KR_10-1504885_B1_with_Trand
43 Foreign Reference - . W no 26
lation.PDF
©€379a0fcf3508902db55ab225ebabedd1bb
51ff9
Warnings:
Information:

Petitioner Therabody Ex-1013, 1034




1698064

KR_10-1504885_B1_with_Trang

i no 26
44 Foreign Reference lation_1.PDF
©379a0fcf3508902db55ab225eba6cdd1bb
51ffo
Warnings:
Information:
1395963
45 Foreign Reference KR_10—16495?2_81_W|th_Trans no 24
lation.PDF
881547113896d69164b385cf4d4d 1914fa4]
96f1
Warnings:
Information:
1395963
. KR_10-1649522_B1_with_Trang
46 Foreign Reference - LT W no 24
lation_1.PDF
881547113896d69164b385cf4d4d 1914fa4]
96f1
Warnings:
Information:
446688
. KR_20-0311328_Y1_with_Trang
47 Foreign Reference - .- W no 16
lation.PDF
7a51e20e33cec2739215b0660c937266b68]
ed0c9
Warnings:
Information:
446688
48 Foreign Reference KR_20-0311 .328_Y1_W|th_Trans no 16
lation_1.PDF
7a51e20e33cec2739215b0660c937266b68]
ed0c9
Warnings:
Information:
732715
49 Foreign Reference KR_20—04229?1_Y1_W|th_Trans no 11
lation.PDF
e08b599c676cc8865339622d92109870e69)
ofoza
Warnings:
Information:
732715
. KR_20-0422971_Y1_with_Trang
50 Foreign Reference - T W no 11
lation_1.PDF
e08b599c676cc8865339622d92109870e69)
ofoza
Warnings:
Information:

Petitioner Therabody Ex-1013, 1035




4039731

KR_20-2006-0074625_A_with_

i 33
51 Foreign Reference Translation.PDF no
669dbcbbd601380a83f04c6705ec061c6d9)
36316
Warnings:
Information:
4039731
KR_20-2006-0074625_A_with
i - — - 33
52 Foreign Reference Translation_1.PDF no
669dbcbbd601380a83f04c6705ec061c6d9)
36316
Warnings:
Information:
969159
53 Foreign Reference KR_30—2010—0923508_W|th_Tra no 10
nslation.PDF
83d957a7cddad4f34584e624cf317abd 5631
0558
Warnings:
Information:
308167
54 HYP_034C3_IDS.pdf yes 20
27a6c34c260b7f99d64aaf2b64fdb2064c24h)|
73b3
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form {(SB08) 3 20
Warnings:
Information:
Total Files Size (in bytes): 88968741

Petitioner Therabody Ex-1013, 1036




This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioner Therabody Ex-1013, 1037




Espacenet - Bibliographic data Page 1 of 1

| Eureplisches
Patentamt

European
Patent Office

Office eurapben

des brovets ES pace net

Bibliographic data: CN2049126 (U) — 1989-12-13

PORTABLE MULTIFUNCTIONAL MAGNETIC HEALING PERCUSSION HAMMER

Inventor(s): RENQUAN WAN [CN] + (WAN RENQUAN)
Applicant(s): WAN RENQUAN [CN] + (WAN RENQUAN)
Classification: - international:A61H11/00; A61H15/00; A61H23/06;
(IPC1-7): A61H11/00; A61H15/00; A61H23/06
- cooperative:
Application CN19892008420U 19890605
number:

Priority number CN19892008420U 19890605
(s):

Abstract of CN2049126 (U)

The utility model relates to a portable multifunctional magnetic healing percussion
hammer, which is composed of a magnetic hammer body and a magnetic hammer
handle. The hammer body is provided with magnetic plum-blossom needles, a
magnetic comb, a rubber round head beater and a magnetic roller. The portable
multifunctional magnetic healing percussion hammer combines the advantages of the
traditional acupuncture, the traditional massage method, the traditional beating method,
the traditional magnetotherapy, etc. Into integration; the utility model is a magnet
therapy device which has the functions of convenient carryover, easy operation and
secure use; the portable multifunctional magnetic healing percussion hammer also has
multiple treatment functions. The portable multifunctional magnetic healing percussion
hammer is not only suitable for the medical use but also suitable for the home health
care. The portable multifunctional magnetic healing percussion hammer has favorable
treatment effect on the frequently encountered diseases, such as the neck shoulder
lumbacrural pain, the rheumatic arthritis, the traumatic injury, the stomachache, the
headache, the hypertension, the psoriasis, the neurodermatitis, the alopecia, etc.
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Vibration massage apparatus for muscle

Abstract

The present invention relates to a muscle massage device that can deliver a mechanical vibration to

the muscles to relax the muscles, and more particularly, to a muscle vibration massage device

composed of a gun (GUN) type to be easy to use by hand. will be,

In the present invention, the muscle vibration massage device in the censtruction of the muscle

stimulation vibration massage device, by allowing the rotational force of the motor, which is the

vibration force providing means to act on the muscle stimulation member in the horizontal direction, Other languages: Korean
the power transmission can be effectively balanced, A separate center of gravity is unnecessary, and

the structure thereof is simplified to make the handle portion even slimmer, thereby providing a

beautiful and easy-to-use muscle stimulation massage device.

Inventor: 2[3{¢
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Claims (6) Hide Dependent ~

1. Itis made of a main body 100 having a gun-shaped handle 110, the upper portion of the main body 100 is a horizontal reciprocating motion of the rotational force of the
motor 200 and the motor 200 for generating vibration A space and a fixed part are formed for incorporating the vibration generating means for generating vibration by
converting, and the motor for controlling the operation of the motor by supplying a driving voltage of the motor into the handle part 110 located below the main body 100.
The control means is built and the fixing means thereof, the outside of the handle portion 110, where the finger is held by the hand where the gun switch 400 for providing
2 user operation command to the motor control means is formed,

The vibration generating means,

One side of the rotating shaft is coupled to the rotating shaft 210 of the motor 200 in a horizontal direction and rotates, and the horizontal movement displacement
means having a horizontal movement dispiacement means having a horizontal movement displacement on the rotating shaft to form a horizontal movement formed on
the cam 311 Vibration rotating part 31G for horizontal reciprocating movement of the vibration slide unit 320 in accordance with the displacement of the displacement
means, combined with the horizontal movement displacement means formed on the vibration rotating unit 310, the horizontal movement according to the rotation of the
vibration rotating unit 310 Vibration slide unit 320 for horizontal reciprocating motion with the displacement width of the displacement means, coupled to the front end of
the vibration slide unit 320 and exposed to the outside of the main body 100 vibration slide unit 320 in contact with the user's muscles Vibration stimulation unit 330 to
provide a vibration stimulation of the motor, and the motor 200, the vibration rotating unit 310, the vibration slide unit 320 is fixed to the vibration slide unit 320 in the
horizontal reciprocating movement left and right Avoid being a guy Muscle vibration massage device characterized in that comprises a withdrawal prevention portion
(340) for.

2. Themethod of claim 1,
The vibration rotating part 310 is formed with a disc 311b on a shaft 311a at a predetermined inclination so that a horizontal movement displacement occurs
according to the rotation, and one side of the shaft 311a is rotated with the rotation shaft 210 of the motor 200. Rotating shaft coupling portion 311¢ to be
coupled is formed and prevents the flow of the shaft 317a at a position spaced apart from the coupling position with the bearing 312 to the other side of the rotary
shaft coupling portion 311c by the width of the bearing 312 A cam 311 with a fixing groove 311d therein, a bearing 312 coupled to the other side of the rotary shaft
coupling part 311¢ so that the cam 311 can be stably rotated, and the shaft 311a. Shaft fixing means 313 for fixing the cam 311 coupled to the formed fixing
groove 311d and the bearing 312 1o the separation prevention portion 340, and the bearing 314 to the separation prevention portion 340 It comprises a bearing
fixing means 314 for fixedly coupled to,
The vibrating slide part 320 is formed on both sides of the disc 311b formed on the cam 311 of the vibrating rotating part 310 and rotates constantly in opposite
directions with respect to the rotation of the disc 311h. Forward bearing 321, reverse bearing 322, the forward bearing 321, reverse bearing 322 and the slide for
horizontally reciprocating the slide shaft 324 by the force applied in accordance with the horizontal displacement displacement A linker 323 connecting the shaft
324, a slide shaft 324 reciprocating horizontally by the linker 323, and a bush for coupling and fixing the front and rear ends of the slide shaft 324 to the release
preventing part 340. Muscle vibrating massage device, characterized in that it comprises a ring (325).

3. According to claim 2, The slide shaft 324 is each linker coupling portion 324a for coupling each linker 323 to the forward bearing 321, reverse bearing 322, and the
separation prevention portion ( A release preventing guide groove 324b for coupling the right angle fixing pin 342 configured in the 340, the release guide
preventing groove 324b is a right angle fixed when the slide shaft 324 slides back and forth The pin 342 is formed to have a length greater than a distance moving
in the direction of sliding back and forth so as not to be caught,

The departure preventing part 340 is fixed to the motor 200, the vibration rotating part 310, the vibration slide part 320 to enable horizontal reciprocating
movement of the slide shaft 324 and to prevent left and right departure during horizontal reciprocating movement Fixing bracket 341, and comprises a right angle
fixing pin 342 for preventing left and right deviation during horizontal reciprocating movement,

The fixing bracket 341 forms a rotary shaft through hole 341a for coupling the rotary shaft 210 of the motor 200 to the cam 311 at an upper end thereof, and a
cam 311 is formed at the center thereof. On the opposite side of the 3414, a bearing coupling portion 341h to which a bearing 312 to which the shaft 311a of the
cam 311 is coupled is formed is formed, and a slide shaft through hole into which the slide shaft 324 is fitted. 341c is formed, and the bushing ring which is
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