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U.S. Patent Application Serial No. 15/089,263, entitied SURGICAL INSTRUMENT HANDLE ASSEVIBL Y 

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 MEl'vIBER; 

U.S. Patent Application Serial No. 15/089,283, entitied CLOSURE SYSTE>A ARRANGE>AENTS FOR 

SURGICAL CUTTING AND ST APLING DEVICES WITH SEP ARA TE 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 

SHIFT ABLE 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 LOCKOL"T; 

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 

SHIFTil\G MECHANISM; 

U.S. Patent Application Serial No. 15/089,335, cntiticd 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 

SURGlCAL STAPLERS; 
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U.S. Patent Application Serial No. 15/089,336, entitied 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 

LJRIVETRAI\J FAILURE IN POWERED SURGICAL INSTRUMEI\TS; and 

U.S. Patent Application Serial No. 14/984,552, entitied SURGICAL J'\JSTRUMENTS 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 INSTRCMENT WITH ARTICULATING 

AND AXIALLY TRAl\SLAT ABLE END EFFECTOR; 

U.S. Patent Application Serial No. 15/019,228, entitied SURGICAL I\JSTRUMENTS WITH MULTIPLE 

LINK ARTICULATION ARRANGEMENTS; 

U.S. Patent Application Serial No. 15/019,196, entitied SURGICAL l'\ISTRUMENT ARTICULATION 

MECHANISM WITH SLOTTED SECONDARY CONSTRAINT; 

U.S. Patent Application Serial No. 15/019,206, entitied SURGICAL J'\JSTRUMENTS 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 I\JSTRUMENTS WITH KON~ 

SYMMETRICAL ARTICULATIO"l ARRANGEMENTS; 

U.S. Patent Application Serial No. 15/019,227, entitled ARTICULATABLE SURGICAL l'\JSTRUMENTS 

WITH SINGLE ARTICULATION LINK ARRANGEMEI\TS; 

U.S. Patent Application Serial No. 15/019,235, entitled SURGICAL INSTRCMENTS WITH TENSIONING 

ARRANGEMENTS FOR CABLE DRIVEN ARTICULATION SYSTEMS; 

U.S. Patent Application Serial No. 15/019,230, entitled ARTICULATABLE SURGICAL I\JSTRUMENTS 

WITH OFF-AXIS FIRING BEAM ARRANGEMENTS; and 

U.S. Patent Application Serial No. 15/019,245, entitied SURGICAL I\JSTRUMENTS WITH CLOSURE 

STROKE REDCCT!Ol\ 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 

DRIVE TRAIN FAIL URE IN POWERED SURGICAL INSTRUMENTS; 

U.S. Patent Application Serial No. 15/043,259, entitied MECHANISMS FOR COMPENSATING FOR 

DRIVE TRAIN FAIL URE IN POWERED SURGICAL INSTRUMENTS; 

U.S. Patent Application Serial No. 15/043,275, entitied MECHANISMS FOR COMPENSATING FOR 

DRIVE TRAIN FAIL URE IN POWERED SURGICAL INSTRUMENTS; and 

U.S. Patent Application Serial No. 15/043,289, entitied MECHANISMS FOR COMPENSATING FOR 

DRIVETRAIN FAIL URE IN POWERED SURGICAL INSTRUMENTS. 

[O 175] 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 OPENNG 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. 14/742,914, entitied MOVABLE FIRING BEAM SUPPORT 

ARRANGEMENTS FOR ARTICCLAT ABLE 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 ARTICCLATABLE SURGICAL INSTRUMENTS; and 

U.S. Patent Application Serial No. 14/742,876, entitled PUSH/PULL ARTICULATION DRIVE SYSTEMS 

FOR ARTICULATARLE 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 Serial No. 14/640,746, entitled POWERED SURGICAL INSTRUMENT; 

U.S. Patent Application Serial No. 14/640,795, entitled MULTIPLE LEVEL THRESHOLDS TO MODIFY 

OPERATION OF POWERED SURGICAL INSTRU:\1ENTS; 

U.S. Patent Application Serial No. 14/640,832, entitled ADAPTIVE TISSUE COMPRESSION 

TECH\IIQUES TO ADJUST CLOSURE RATES FOR MULTIPLE TISSLE TYPES; Attorney Docket No. 

EN07557USNP/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 I, entitled MONITORING SPEED CONTROL AND 

PRECISION IKCREMENTING OF MOTOR FOR POWERED SURGICAL INSTRUMENTS; 

U.S. Patent Application Serial No. 14/640,859, entitied TIME DEPENDENT EVALUATION OF SENSOR 

DATA TO DETERMINE ST ABILITY, 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 IKSTRUMENTS; 

U.S. Patent Application Serial No. 14/640,844, entitled CONTROL TECHNIQUES AND SUB-PROCESSOR 

CONTAINED WITHIN MODULAR SHAFT WITH SELECT CO"l'TROL 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 SCRGICAL STAPLER; 

U.S. Patent Application Serial No. 14/640,799, entitied SIGNAL AND POWER CO\1MUNICA TION 

SYSTEM POSITIONED ON A ROT AT ABLE SHAFT; and 

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

LOCKABLE BATTERY HOUSNG. 

[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 ST A TIOK; 

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 ENA13LES 

EMERGENCY RESOLUTIONS FOR CHARGING A BATTERY; 

U.S. Patent Application Serial No. 14/633,555, entitled SYSTEM FOR MONITORING WHETHER A 

SURGICAL INSTRU\1ENT NEEDS TO BE SERVICED; 

U.S. Patent Application Serial l\o. 14/633,542, entitled REINFORCED BATTERY FOR A SURGICAL 

INSTRU\1ENT; 

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

INSTRU\1ENT; 

U.S. Patent Application Serial No. 14/633,526, entitled ADAPTABLE SURGICAL INSTRUMENT 

HANDLE; 

U.S. Patent Application Serial No. 14/633,541, entitied MODULAR STAPLING ASSE,\IJBL Y; 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 I'\fSTRUMENT SYSTEMS 

COMPRISING AN ARTICULATABLE END EFFECTOR AND MEA:t\'S FOR AD.JLSTING THE FIRING STROKE 

OF A FIRING; 

U.S. Patent Application Serial No. 14/574,483, entitled SURGICAL I'\fSTRUMENT 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 LOCKI'\fG ARRAKGEMENTS FOR DETACHABLE 

SHAFT ASSEMBLIES WITH ARTICULAT ABLE SURGICAL END EFFECTORS: 

U.S. Patent Application Serial No. 14/575,130, entitled SURGICAL l'-JSTRUMENT WITH AN ANVIL 

THAT IS SELECTIVELY MOVABLE ABOUT A DISCRETE NO'\f-MOVABLE AXIS RELATIVE TO A STAPLE 

CARTRIDGE; 

U.S. Patent Application Serial No. 14/575,143, entitled SURGICAL INSTRC"MENTS WITH IMPROVED 

CLOSURE ARRANGEMENTS; 

U.S. Patent Application Serial No. 14/575,1 17, entitled SURGICAL INSTRCMENTS WITH 

ARTICULATABLE END EFFECTORS AND MOVABLE FIRING BEAM SUPPORT ARRANGEMENTS; 

U.S. Patent Application Serial No. 14/575,154, entitled SURGICAL INSTRC"MENTS WITH 

ARTICULATABLE END EFFECTORS AND IMPROVED FIRING BEAM SUPPORT ARRANGEMENTS; 

U.S. Patent Application Serial No. 14/574,493, entitled SURGICAL I'\fSTRUMENT ASSEMBLY 

COMPRISING A FLEXIBLE ARTICULATION SYSTEM; and 

U.S. Patent Application Serial No. 14/574,500, entitled SURGICAL I'\fSTRUMENT ASSEMBLY 

COMPRISING A LOCKABLE ARTICULATION SYSTEM. 

[0179] Applicant of the present application owns the following patent applications that were filed on March I. 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 I'\fSTRUMENTS 

WITH CO'JDUCTIVE PATHWAYS FOR SlGI\AL 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 INSTRLMENTS, now US. 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 MLL TlPLE PROCESSOR MOTOR CO"JTROL 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 INSTRC"MENTS, 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. 13/782,518, 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 ARTTCULATABLE 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 INSTRUME'\JT, 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 INSTRUMEKT, now U.S. Patent Application Publication Ko. 2014/0263564; 

U.S. Patent Application Serial No. 13/803,086, entitled AR TICULA TABLE 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 IKSTRUMENTS, 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 INSTRLMENTS, 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 ARRAKGEMENTS 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 A'\JD 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, 2014 

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 each 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 VERIFICA TIOJ\ OF 1\UMBER 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 AJ\D WAKE UP CONTROL, now U.S. Patent Application Publication No. 

2015/0272574; 

U.S. Patent Application Serial No. 14/226,075, entitled MODULAR POWERED SURGICAL INSTRUMENT 

WITH DETACHABLE SHAFT ASSEMBLIES, now U.S. Patent Application Publication 1\o. 2015/0272579; 

U.S. Patent Application Serial No. 14/226,093, entitled FEEDBACK ALGORITH\1.S FOR MA'-JUAL 

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 INSTRCMENT UTILIZING SE'-JSOR 

ADAPTATION, now U.S. Patent Application Publication No. 2015/0272571: 

U.S. Patent Application Serial No. 14/226,071, entitled SURGICAL I'-JSTRUMENT COJ\TROL 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 I'\JSTRUMENT 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 CSE WITH 

SURGICAL INSTRLMENTS, now U.S. Patent Application Publication No. 2015/0272572; 

U.S. Patent Application Serial No. 14/226,133, entitled MODULAR SURGICAL INSTRUMENT SYSTEM, 

now U.S. Patent Application Publication No. 2015/0272557; 

U.S. Patent Application Serial No. 14/226,081, entitled SYSTEMS AKO 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 Serial 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 I'\JSTRUMENT 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 AD.TUKCT WITH INTEGRATED SE'-JSORS 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 COMPONE'-JT 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 Serial No. 14/479,098, entitled SMART CARTRIDGE WAKE UP OPERATION 

AND DATA RETENTION, now U.S. Patent Application Publication No. 2016/006691 I; 

U.S. Patent Application Serial No. 14/479, 115, entitled MULTIPLE MOTOR CONTROL FOR POWERED 

MEDICAL DEVICE, now U.S. Patent Application Publication l\o. 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 I~STRLMENTS 

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 NSTRCMENT COMPRISING A 

CLOSING DRIVE AND A FIRING DRIVE OPERATED FROM THE SAME ROTATABLE OUTPUT, now C.S. 

Patent Application Publication No. 2014/0305989; 

U.S. Patent Application Serial No. 14/248,595, entitled SURGICAL T"JSTRl;MENT SHAFT TNCLUDTNG 

SWITCHES FOR CONTROLLING THE OPERATION OF THE SURGICAL INSTRUMENT, now U.S. Patent 

Application Publication No. 2014/0305988; 

U.S. Patent Application Serial No. 14/248,588, entitled 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 Serial No. 14/248,584, entitled MODULAR MOTOR DRIVE'-J SURGICAL 

INSTRUMENTS WITH ALIG\JMEKT 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, entitled 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 INSTRUME"JT, 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 INDICA TIO!\ ARRANGEMENTS, now U.S. Patent Application Publication No. 

2014/0305992. 

[01851 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 INSTRUME'l'T 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 INSTRUME'l'T HANDLE 

WITH MULTIPLE ACTUATION MOTORS AND MOTOR CO'l'TROL; and 

U.S. Provisional Patent Application Serial No. 61/8 12,372, entitled SURGICAL INSTRUME'l'T WITH 

MULTIPLE FUNCTIONS PERFORMED BY A SINGLE MOTOR. 

[0186] Numerous specific details are set fo1ih to provide a thorough 1mderstanding 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 elements, but is not limited to possessing only those one or more elements. 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 first jaw 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 first jaw 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 aiiiculationjoint configured to permit the end effector lo 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 cariridge 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 

rernovably 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 is 

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. As the 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 intennediate the staple cartridge and the anvil. It 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 I 0, 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. 2014/0110453, 

filed October 23. 2012, and titled SURGICAL INSTRUMENT WITH RAPID POST EVENT DETECTTOJ\, 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 tum, adapter 200 is configured for selective connection with an end effector or single use loading unit or reload 

300. As illustrated in FIGS. 1-3, the surgical instrument 100 includes a handle housing 102 having a lower housing 

portion I 04, an intermediate housing portion 106 extending from and/or supported on lower housing portion I 04, and 

an upper housing portion 108 extending from and/or supported on intermediate housing portion I 06. 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 I 04, and a proximal half-section 11 Ob connectable to distal half-section 11 Oa 

by a plurality of fasteners. When joined, distal and proximal half-sections 11 Oa, 11 Ob define a handle housing 102 

having a cavity 102a therein in which a circuit board 150 and a drive mechanism 160 is situated. 

[0199] Distal and proximal half-sections 110a, 11 Ob are divided along a plane that traverses a longitudinal axis "X" of 

upper housing portion I 08, as seen in FIGS. 2 and 3. Handle housing I 02 includes a gasket 112 extending completely 

around a rim of distal half-section and/or proximal half-section 110a, 1 !0b and being interposed between distal half­

section 11 Oa and proximal half-section 11 Ob. Gasket 112 seals the perimeter of distal half-section 11 Oa and proximal 

half-section 11 Ob. Gasket 112 functions to establish an air-tight seal between distal half-section 11 Oa and proximal half­

section 11 Ob 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 I 02a of handle housing 102 is sealed along the perimeter of distal half-section 11 Oa 

and proximal halt~section 11 Ob yet is configured to enable easier, more efficient 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. 

[02021 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 I 06 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 configured 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 

I 04 and retaining battery 156 therein. 

[02051 With reference to FIGS. 3 and 5, distal half-section l !Oa of upper housing portion 108 defines 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). Illumination 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. 5, 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. I 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 fire a stapling and cutting cartridge within cartridge assembly 308 of end effector 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] As illustrated in FIGS. l-4, and as mentioned above, distal half-section 11 Oa of upper housing portion I 08 

defines a connecting portion 108a configured to accept a corresponding drive coupling assembly 2 10 of adapter 200. 

[0209] As illustrated in FIGS. 6-8, connecting portion 108a of surgical instnunent 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 instrnment 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 sleeve 222 arc keyed such that rotation of each of 

drive connectors 118, 120, 122 of surgical instrument 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 

of 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 instnunent 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 instrnment 100 is to be driven by the input drive component 165 of 

drive mechanism 160. 

[0212] Since each of drive connectors 118, 120, 122 of surgical instrnment 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 instrnment I 00, rotational force(s) are selectively transferred from drive mechanism 160 of surgical instrnment 

100 to adapter 200. 

[0213] The selective rotation of drive connector(s) 118, 120 and/or 122 of surgical instmment 100 allows surgical 

instmment 100 to selectively actuate different functions of end effector 300. Selective and independent rotation of first 

drive connector 118 of surgical instmment I 00 co1Tesponds to the selective and independent opening and closing of tool 

assembly 304 of end effector 300, and driving of a stapling/cutting component of tool assembly 304 of end effector 300. 

Also, the selective and independent rotation of second drive connector 120 of surgical instnunent l 00 corresponds lo 

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 instrnment 

100 corresponds to the selective and independent rotation of end eftector 300 about longitudinal axis "X" (see FIG. 2) 

relative to handle housing 102 of surgical instmment 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 elements 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 instnunent 

100 at a given time. 
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[0215] As illustrated in FIGS. l-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 instrnment 100 prior to coupling thereto. 

[02161 Control assembly 107, in cooperation with intermediate housing portion 108, supports a pair offinger-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 for 

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 forces, 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 of the control assembly 107 include, but are not limited to, 

polyarnines, 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 ofthe surgical instmment 100. 

[0220] The surgical instrument 100 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. 

I) 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 3 16 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 effector 300. Hooked proximal end 366a 

24 

MassagerPriorArt0002893 

Petitioner Therabody Ex-1013, 0536



WO 2017/184505 PCT/US2017/027929 

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 is 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 3 I 6. The cartridge can be permanently installed in the end effector 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 305b 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 I 00, drive assembly 360 abuts 

an actuation sled and pushes actuation sled through cartridge 305. As the actuation sled moves through cartridge 305, 

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. JOA and JOB, 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. As best 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 301 b. 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 is biased into engagement with housing portion 301b by the spring 393, distal of projection 

303c. Locking member 371 remains in this configuration throughout firing 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 301 b 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 effector. If an attempt is made to reactuate the apparatus, 

loaded with the existing end effector 300, the locking member 371 will abut projection 303c 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 transformer, or any other power source suitable for 

providing electrical energy to the motor 164. 

[02301 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 dete1mine 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 instrnctions. The controller 406 may include a 

central processing unit operably connected to a memory which may include transito1y 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 tum, 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 IO' includes the surgical instrument I 00. Upper housing 

portion 108 of instrument housing I 02 defines 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 l 00 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 5 I 8, the interface 

between corresponding second drive member or connector 120 and second connector sleeve 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 5 18. 520, 522 of shaft assembly 500. 

[0234] The selective rotation of drive member(s) or connector(s) I 18, 120 and/or 122 of surgical instrument 100 

allows surgical instrnment 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 51 Oa and a distal end 5 I Ob and a transmission housing 212 connected to proximal end 

2 I Oa of tubular body 510 and being configured for selective connection to surgical instrument l 00. 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 51 Sa, 520a and 522a 

disposed distally of respective first, second and third connector sleeves 518, 520, 522. Each of biasing members 5 18a, 

520a and 522a is disposed about respective first proximal drive shaft 524a, second proximal drive shaft 526a, and third 

drive shaft 228. Biasing members 5 18a, 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 instrnment 100 when shaft assembly 500 is connected to surgical instrnment 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] As illustrated 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 ourput transmission 

spur gear 544b keyed to first transmission shaft 544. First gear train system 540 further includes a first ourput drive 

shaft 546a rotatably supported in transmission housing 512 and tubular body 510, and a first output drive shaft spur gear 

54Gb keyed to first output drive shaft 546a and engaged with first output transmission spur gear 544b. 

[02401 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 shaft 546a by a ratio of l :2.08. 

[0241] In operation, as first input drive shaft spur gear 542a is rotated, due lo 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 lo transmit operative forces from 

surgical instrument 100 to end effector 501 in order to operate, actuate and/or fire end effector 501. 

[0243] As illustrated in FIGS. 15 and 17, second gear train system 550 includes second input drive shaft 526a, and a 

second input drive shaft 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. 

[02441 Second gear train system 550 further includes a second transmission shaft 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 558b 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 I :6. 

[0247] In operation, as second input drive shaft 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 I 00, 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 keyed to first transmission shaft 554, 

to rotate. As first output transmission spur gear 554b rotates, since second input transmission spur gear 556a is engaged 

therewith, second input transmission spur gear 556a is also rotated. As second input transmission 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. 

[02481 The shaft assembly 500, including second gear train system 550, fi.mctions to transmit operative forces from 

surgical instrument 100 to end effector 50 I in order rotate shaft assembly 500 and/or end effector 50 I relative to 

surgical instrument 100. 

[0249] As illustrated in FIGS. 15 and 18, the transmission housing 5 12 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 shafl: assembly 500 includes a first half section 

511 a and a second half section 5 llb defining at least three longitudinally extending channels through outer tubular 

body 5 1 O when half sections 5 I la, 5 11 b 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 shaft 528 extend from transmission housing 

5 12 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. 

(02511 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 532; 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 effector. 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 RAPII) POST EVE'JT 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 I 010 includes a handle housing 102 that includes a lower housing portion 104, an intermediate housing 

portion 106, and an upper housing portion 108. 

[02541 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) configured 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. 

l 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 transformer, 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 I 020 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 store 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 I 036 can be in communication with the motor control circuit IO 18. 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 10 I 6 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 I 036 in response to a user input 1034, may cause the motor control 

circuit IO 18' 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 I 020 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 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] In certain instances, the controller 1020 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. 

[0261] In various 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 I 036 and the finite state machine, for example. 

[0262] Referring again to FIG. 20, the surgical instrument I 010 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 

be embodied 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 

I 036 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" as used herein in connection with the drivetrains 1012, I 014, and 10 I 6 

refers to a selected drivetrain that is engaged with the input drive component 165 and is driven by the second motor 166. 

The term "acute failure" as used herein refers lo 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 a tooth damage to one or more of the gears of an active drivetrain and/or or excessive slop in the active 

drivctrain. 

[0265] In the 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 I 010. Alternatively, in the event of 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 I 010 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 I 010 in response to active drivetrain failures. The memory I 038 may include program instructions, 
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which when executed by the processor 1036, may cause the processor I 036 to employ the module I 040 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 failures are detected, the processor I 036 may permit the 

surgical instrument I 010 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 ofan active drivetrain. For 

example, if the firing drivctrain 1016 is being actively driven by the motor 166 during a firing sequence, a detection of 

an acute drivetrain failure by the module 1040 may cause the processor I 036 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 ofthe 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 I 036 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 I 040 may cause the processor I 036 to communicate to the motor drive circuit IO 18' 

instructions to cause the mechanical output of motor 166 to be reduced. A reduction in the mechanical output of the 

motor 166 reduces tl1e 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 (Vm) 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 I 026 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 tum, 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. 

[02701 The motor input voltage (Vm) pulses may each comprise a time period (t2). In at least one instance, a ratio of a 

time period (t2) to a time period (ti) can be any value selected from a range of about I/ I 00 to about I, for example. In at 

least one instance, a ratio of a time period (t2) 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 (t2) to a time period (¾) 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 (t2) to a time 

period (ti) 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 I 036, may cause the processor I 036 to respond to a detected 1027 

acute drivctrain failure by implementing one of a firing drivctrain modulation algorithm 1043, a closure drivctrain 

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 I 045. and/or the rotation drivetrain modulation algorithm I 049 can be stored in the 

memory I 038, for example. 

[0272] Referring again to FIG. 22, the safe mode I 022 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 ofan 

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 ofa 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 I 029 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 I 034 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 I 035 may 

comprise combinations of visual, audio, and/or haptic feedback 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 IO JO in the safe mode I 022 

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 ovenide 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 I 022 via one or more of the feedback elements I 03 7. 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 reactivate the damaged drivctrain, by reactivating power transmission to the motor 166, and proceed in the safe 

mode I 022. 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 I 022 may also include a service request step I 042 for initiating a 

service request in the event of an acute failure of an active drivetrain. The memory 1038 may include program 

instrnctions, which when executed by the processor I 036, may cause the processor I 036 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 (l\FC). 

(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 I 035 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 to 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 I 036 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) In the 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 I 024. In at 

least one instance, as illustrated in FIG. 25, the bailout mode I 024 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 IO 16, 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 I 037 to alert I 029 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] In the event of a catastrophic failure of an active closure drivetrain 1014, the proces~or 1036 may suspend the 

closure drivetrain 1014 by stopping the motor 166. In addition, the processor 1036 may employ one or more ofthe 

feedback elements I 037 to provide instructions to the user of the surgical instrument 1010 to mechanically complete the 

closure motion and/or reset the closure drivctrain 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 l\o. 14/226, 142, titled SURGICAL 

INSTRUMENT COMPRISING A SENSOR SYSTEM, and filed March 26, 2014, now U.S. Patent Application 

Publication T\o. 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 Serial No. 14/226,142, titled SURGICAL INSTRU.YIENT COMPRISING A 

SENSOR SYSTEM, and filed March 26, 2014, now U.S. Patent Application Publication T\o. 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 SYSTE\1, 

now U.S. Patent Application Publication No. 2010/0089970, is hereby incorporated by reference in its entirety. 

[0284] Referring again to FIG. 25, the bailout mode 1024 may forther 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 

I 028. The memory I 038 may include program instructions which, when executed by the processor I 036, may cause the 

processor I 036 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 I 036 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 I 042 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 instnunent 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. 

35 

MassagerPriorArt0002904 

Petitioner Therabody Ex-1013, 0547



WO 2017/184505 PCT/US2017/027929 

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 20 I 0. 

[02871 As illustrated in FIG. 268, 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. 268 and 28, the power pack 2012 includes a plurality of battery cells (Bl ... Bn) 2014 and 

an electronic control circuit 2016. The battery cells 2014 are arranged in series and are electrically 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 ofthe power pack 2012 below a predetermined threshold. The method 2009 comprises a step 201 I 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 further comprises at least one post detection safety and/or operational measure. 

For example, the method 2009 forther 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 forther 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 forther comprises alerting the user 

of the surgical instrument 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 yields 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 is a 

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 (SI ... 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 one or more computer readable mediums or memory units 2032 ("memory"). In 

ce1iain 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 controller 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 Instnunents 

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(R) sofl:ware, 2KB EEPROM, one or more PWM 

modules, one or more QEI analog, one or more 12-bit ADC ,vith 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] In various 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 conve1ier 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 dete1mined that one or 

more of the batte1y 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 as 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 damaged 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] Referring 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 sequence and/or after completion 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 predeten11ined 

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. 

(03011 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 firing sequence and/or afrer completion of the firing 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 includes an insulation wall 2046 that is configured to resist heat transfer 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 

simultaneously 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 sensor 2024, and a current sensor 2026 which cooperate 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 instrnrnent 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 is a 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 30 IO is depicted. The surgical instrument 30 IO is similar in 

many respects to the surgical instrnment 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 fu11hcr includes a replaceable 
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motor cartridge 3012, as illustrated in FIG. 37. The motor cartridge 3012 is separably couplable to the surgical 

instrument 30 I 0. 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 30 IO 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 30 IO 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 30 IO 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 lo 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 DECOUPLI>JG ARRANGEMENT FOR A SURGICAL INSTRUMENT, which 

is hereby incorporated by reference herein in its entirety. 

(0312) In the 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'. 

41 

MassagerPriorArt0002910 

Petitioner Therabody Ex-1013, 0553



WO 2017/184505 PCT/US2017/027929 

[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 30 I 0, the power source 3034 and the motor 3016 are coup led to the motor contro I 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 one or more computer 

readable mediums or memory units 3038 ("memo1y"). 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 

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 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 

memory, or other non-volatile memory, up to 40 MHz, a prcfctch 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] In various instances, one or more of the various steps described herein can be perforn1ed 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 received 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 301(), 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 ofa 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 ofa 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 30 I 0. 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 30 12 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. 

If 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 carh·idge 3012 is detected 3088. Also, if the cunent 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) 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 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 

malfonction 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 ce11ain instances, the feedback elements 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. 

[0325] Further to the above, the processor 3036 may employ a feedback screen 3046 (FIG. 3613) of the surgical 

instrnment 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 cm1ridge 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 

instrnctions, 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 feedback 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, for 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. 

(03281 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 closed configuration when the locking mechanism 3047 is locked by the clinician, for example. 

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 304 7 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 software, programs, data, drivers, and/or application program interfaces 

(AP!s), for example. FIG. 4 1 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 current 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 example. In addition, in certain instances, 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 example. 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 30 I 0, 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 30 IO and may proceed with various 

clinical algorithms. Ilowever, 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 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 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. 368), 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 3056 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 
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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 rIG. 41, once it is determined that the motor cartridge 3012 has been 

replaced, the processor 3036 can be configured to instmct 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 feedback elements 3044 to alert the use of success fol installation of the 

replacement motor cartridge 3012 and/or that the surgical instrument 3010 is now ready to continue with various 

clinical algorithms. 

[0341] In various 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 3014 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 3014 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 30 IO 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 from 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 f!G. 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 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 

caiiridge 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 cmiridge 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 instmctions 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 40 IO is depicted. The surgical instmment 40 IO is similar in 

many respects to the surgical instrument 100. For example, the surgical instrument 4010 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 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 instnunent 

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) configured 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 ofthe 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 batte1y (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 40l2, 4014, 

and 4016 into engagement with the input drive component 165 of the second motor 166. Furthennore, 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, AS!Cs, 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 compnsing discrete and integrated circuit elements or components on one or more substrates, for 

example. 

[03531 In certain instances, the controller 4020 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 Cortcx-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(R) 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 feahires 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] In various 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] In various 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 40 10 can be 

configured to perform self-assessments to determine the state, e.g. health, of the drive mechanism and it various 

components. 

[03561 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] In various 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 functioning drive mechanism or the 

one or more of its components. The recorded vibrations can be employed to create the signature wavefonn. 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 40 IO 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 thereof. 

In some aspects, the processor 4036 can include, or othe1wise 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, BPFl, 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] \Vhile various frequencies can be used, the exemplary frequencies of the filters shown in FIG. 45 are 5kHz, 

lkllz, 200Hz, and 50Hz. 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 40 IO by comparison against threshold values stored in the memory 

4038, for example. As illustrated in FIG. 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 nmning 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 waveform 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 40IO 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. 47 A, 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 INSTRU:\IIENTS, 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 4010 can vary depending on the stage of operation of the surgical instrument 4010. Certain vibrations can be 

uniquely associated with certain stages of operation of the surgical instrument 40 I 0. 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 instnunent 4010 in relation to a displacement position ofthe 

drive assembly 360 from a statiing or original position during a firing sequence or stroke of the surgical instrument 

40 I 0. In zone 1. an end effector 300 of the surgical instrument 40 l O 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 40 l 0 
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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 0.0 I 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 safe 

detachment of the surgical instrument 40 IO 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 

40 10; 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 40 I 0. 

[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 40 IO 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 40 I 0. In at least one instance, vibrations detected at the beginning of zone I and/or at the end of 

2one 2 of the firing stroke of the surgical instrument 4010, as illustrated in FIG. 51, are disregarded or not considered 

for the purposes of assessing a damage/function status of the surgical instrument 40 IO. 

[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 40 IO 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 instrument 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. 5 1 and 52, represents a contact with the thickest portion of the tissue during the stapling and 

cutting. Accordingly, the FTF at point Bis 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 dming the entire firing sequence of the surgical instrument 40 I 0 

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 I and zone 2 are shown. The threshold limits for zone 2 are higher than zone I due to the load of the tissue 

on the surgical instrument 40 l 0. As the velocity of the instrument decreases as the instrument moves from zone I 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 FIG. 48 for points A and 13 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 40 I 0, 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 

detern1ined to be defective in some way, the instnunent 40 10 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 40 IO can be compared to 

predefined system harmonics to assess potential damage to the surgical instrument 40 I 0, 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 limit 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 hy 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 sequence, 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 sequence and/or resetting of the active drivctrain 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 is 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, l3Pfl, l3Pf2, l3Pf3, and l3Pf4. The processed signal is represented within frequency bandwidths a1, a2 , a3, 

and "A4 that correspond to the bandwidths of the four Band-pass filters, BPFI, 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, BPFI, 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] In the 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 a1, a2 , a3, and a4 . As Z, 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 tum, 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, J\', 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 occun-ed, 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 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. 

[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 instrnment 4010 can be filtered and processed by the processor 4036 to generate nonnal 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 nonnal processed signal beyond a predetennined 

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. 5 8 is a representation of two processed signals of the output of a sensor 4042 that was filtered by four 

Band-pass filters, BPFI, 8PF2, 8PF3, and BPF4. The processed signals are represented within frequency bandwidths 

ai, a2, a3, and a4 that correspond to the bandwidths of the four Band-pass filters, BPFI, 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 40 I 0, indicating an acceptable 5. a 

marginal 5, 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 c01Tesponding voltage amplitudes in a 

previously recorded noise pattern to assess any damage of the surgical instrument 40 I 0. 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] In various 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 40 I 0. Tl1e abnormal signal may comprise unique characteristics that 

can be used to assess the nature of the damage to the surgical instrument 40 I 0. For example, the unique characteristics 

of the abnonnal signal may be indicative of damage to a particular component of the surgical instrument 40 I 0, 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 instrnment 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, l3Pfl, l3Pf2, l3Pf3, and l3Pf4. The processed signal is represented within frequency bandwidths a1, a2 , a3, 

and "A4 that correspond to the bandwidths of the four Band-pass filters, BPFI, 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 40 I 0. 

[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 a1, a2 , 

a3, and a4. the processed signal is evaluated within an expected range defined by an amplitude threshold and a sub­

bandwidth threshold. Expected ranges Ei, E2 , E
3

, and E
4 

correspond to the bandwidths a1, a2 , a
3

, and a
4

, respectively. 

[0401] In the example illustrated in fIC. 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 1 at the center frequency of the bandwidth a1, and a second voltage amplitude reading at a frequency 

that falls between but outside the bandwidths ai and a2 . 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 a2 . In addition, the processed signal comprises voltage amplitude readings Z 1 and Z2 that exceed the 

baseline threshold value 4060, and are within the bandwidth a2 , but fall outside the sub-bandwidth threshold of the 

Expected range E2 . 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 401 0 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 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. 

[04041 Certain surgical stapling and cutting end effectors described herein include an elongate channel confi_gured 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 eject the staples from the 

cartridge body. Once the staple cartridge has been at least partially fired, i.e., ejected 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 f!CJ. 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 etfector 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 shaft 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. 

59 

MassagerPriorArt0002928 

Petitioner Therabody Ex-1013, 0571



WO 2017/184505 PCT/US2017/027929 

[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 f!GS. 6 I and 62, the end effector 20000 includes a rotary end etTector drive shaft 20010. 

Although not shown, the rotary end effector drive shaft 200 IO is rotatably supported within an elongate channel that is 

configured to removably support a surgical staple cartridge therein. The rotary end effector drive shaft 200 IO 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 shaft 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 200 IO therethrough. 

[0410] As can be seen in FIGS. 61 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 assembly 20020. As can be further seen in FIGS. 61 and 62, the distal 

firing lug 20024 may include a pair oflaterally 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] In 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 (D2), 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, fmther 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 in 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 paitially 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 effector 20100 includes a channel 201 10 that is configured 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 effector 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 20110. The passage 201 12 may be defined by two inwardly extending spaced channel tabs 20114 (only one tab 

can be seen in FIGS. 66 and 67) that have a slot 20 116 therebetween to accommodate the rotary end effector 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 20 130 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 is distally driven through the end effector 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 ofan unspent staple cartridge 20200 into the surgical end effector 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 line 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 rotmy 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 D1 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 of the firing assembly 

20130. As the 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 firing assembly 20130 with the passage 201 12 in the channel 

201 10. The surgical staple cartridge 20220 may be configmed 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 20 l 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 filing direction. 

(0417) FIG. 65 illustrates installation of a spent or partially spent staple cartridge 20200' into the surgical end 

effector 20 100. As can be seen in FIG. 65, the sled 202 IO 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 20 I 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 effector drive shafr has been omitted for 

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 configured to operably and 

removably support a surgical staple cartridge therein. Turning first to FIG. 69, the channel 20400 incllldes a centrally 

disposed, longitudinal slot 20402 that is configmed to operably support the rotmy end effector drive shaft as well as to 

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 each side of 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 effector drive shaft is rotated in a firing direction. 

[0420] FIG. 71 illustrates the position of the threaded nut po1iion 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 lo an ending position within the 

cartridge. As can be 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 is 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. As used 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 p01iions 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 shaft 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 suppotied 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 othenvise cause the anvil drive shaft 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 Io. 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 firing 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] As can be 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 second position. Similarly, rotation of the anvil drive shaft 20710 in a second 

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 po1tion 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 PIGS. 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 205 12. The 

locking cavity 205 16 transitions to a distal firing cavity that is coextensive with the tabs 205 12 and the space 205 14 

thcrcbctwccn. 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 2051 8. 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 1 o. However, when a caitridge 

that has a sled in a starting position has been installed in the channel 205 I 0, the sled will serve to contact or otherwise 

interface with the firing member 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 IO unless an unspent surgical staple cartridge that has a sled in a statiing 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 

electrically. For example, this may be accomplished with contacts on the sled that complete a circuit when the sled is in 

a staiting 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 Febmary 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 confib'llred 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 Ko. 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, entitled REPLACEABLE STAPLE CARTRIDGE, which published 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 - not just a pmiion of the secondjaw as disclosed in U.S. Patent No. 6,988,649, entitled SURGICAL 

STAPLING INSTRUMENT HAVING A SPE~T 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 fl(]. 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. Refen-ing 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 ofthe loading unit 21030 distally. During a first stroke of the trigger 21014, the 

firing bar engages the cartridge jaw 2 I 050 and moves the cartridge jaw 2 1050 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 2 I 050 comprises a plurality of staples removably stored therein which are ejected from the cartridge jaw 21050 as 

the firing 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 I 060 

distally which, in tum, drives the staples out of the cartridge jaw 21050. 

[0434] Refen-ing 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 opcrably coupled with an articulation actuator 21016 which is rotatable to push or pull the 

articulation driver, depending on the direction in which the articulation actuator 21016 is rotated. 

[04351 An alternative surgical instrument system 2 1100 is illustrated in FIGS. 82 and 83. The system 2 1100 

comprises a handle 21110 and an attachable loading unit 21130. Similar to the above, the loading unit 2 1130 comprises 

an anviljaw 21040 and aremovably attached cartridge jaw 21050. The loading unit 21130 further comprises an 

articulation joint 2 1138 and a flex joint 2 1136 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 2 1120 comprises a proximal connector 2 1122 

configured to attach the loading unit 2 1130 to the handle 2 1110. Referring primarily to FIG. 84, the proximal connector 

21122 comprises rotatable inputs 21128 which are operably engageable with rotatable outputs 21118 of the handle 

2 I 110. Each rotatable input 2 1128 is part of a drive system which articulates the loading unit 2 1130 about the flex joint 

2 1136 and/or articulation joint 2 1128, closes the cartridge jaw 21050, and/or fires the staples from the cartridge jaw 

21050, for example. The handle 2 1110 comprises controls 2 1114 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 2 I 050 is removably attached to the anvil jaw 2 1040 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 is 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 

2 I 130 comprises a system configured to detect whether or not a staple cartridge jaw 2 I 150 is properly attached to an 

anviljaw 2 1140 of the loading unit 2 1130, as described in greater detail below. 

[0439] The loading unit 2 1130 comprises an electrical circuit that is completed, or closed, when the staple cartridge 

jaw 2 1150 is properly attached to the loading unit 2 1 l 30. The electrical circuit 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. 

[04401 When the controller detects that a staple cartridge is not properly attached to the loading unit 2 1130, 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 pennit 

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 21147 (FIGS. 89 and 91) extending 

through a shaft portion of the loading unit 2 1130 and, in addition, a contact 2 1 146 positioned around each of the 

attachment projections 21142. Each of the conductors 21147 is electrically coupled to the microprocessor and a contact 

2 1146. The staple cartridge 2 1150 comprises a portion of the electrical circuit which completes the electrical circuit 

when the staple cartridge 21150 is fully engaged with the attachment projections 21142. The portion of the electrical 

circuit in the staple cartridge 21150, referring to FIG. 90, comprises a contact 21159 positioned in each of the recesses 

21052 and a conductor, or trace, 2 1157 extending between and electrically coupled with the contacts 2 I 159. 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 1 142. In at least one instance, the clips 21056 are comprised of a conductive material 

and are in communication with the trace 21157. 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 pw 2 1 150 is detached from the loading unit 2 1130, the 

electrical circuit is broken, or opened, and the microprocessor can detect that a staple cartridge jaw 2 1150 is no longer 

attached to the loading unit 2 1 130. 

[0442] Further to the above, the controller can determine that a staple cartridge jaw 2 1150 is improperly attached to 

the loading unit 21130 if only one of the contacts 2 1159 is engaged with its respective contact 21146. In such instances, 

the electrical circuit would be in an open condition and, as a result, the microprocessor would treat an improperly 

assembled staple cartridge jaw 21150 as a missing cartridge jaw 21150 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 21150. When a 

firing member is advanced distally through the cartridge jaw 2 1150, the firing member can transect and/or break the 

conductor 2 1157 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 1 159 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 1 170 to the other. When the sled 2 1170 is advanced distally, the conductive portion of the sled 2 1 170 

is no longer in electrical communication with the contacts 2 1 159 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 2125 1, a plurality of staple cavities 21258 defined in the cartridge body 2125 1, and a 

longitudinal slot 21259 defined in the cartridge body 2125 1 which i:, configured to receive a portion of the firing 

member. Similar to the staple cartridge jaw 2 1150, the staple cartridge jaw 2 1250 comprises a portion of the loading 

unit electrical circuit. The portion of the electrical circuit in the staple cartridge jaw 21250 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 I. Each compliant contact 21257 is in electrical communication 

with a contact 21052 via a conductor, or trace, for example, extending through the cartridge body 2125 1. 

(0446) The compliant contacts 21257 are configured to engage an anviljaw 21240 of the loading unit 21230 when 

the staple cartridge jaw 21250 is 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 is 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 of the stapling assembly so as to maintain the integrity of the jaw detection circuit and 

prevent the jaw detection circuit from shorting out. 

(04481 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 I 150 comprises a sled 2 I 170 which is pushed distally by the firing member 2 1160 (FIG. 89) when the firing member 

2 1160 is advanced distally during a staple firing stroke. The staple cartridge jaw 2 l 150 further comprises lockout 

members 2 I 172 which are pivotably engaged with the cartridge body 2 115 I of the cartridge jaw 2 1150. 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 l 170 has been at least partially advanced distally during a firing stroke which prevent the 

cartridge jaw 21150 from being re-fired. 

[0449] Although the lockout members 2 1172 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 2 1172 

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 I 160. When the lockout members 2 1 172 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 21160 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 21160 from being advanced distally through the 

already spent cartridge. At such point, the staple cartridge would have to be replaced to unlock the firing member 

21160. 

[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 

2 I 162 configured to engage the cartridge jaw 21550 and a second camming member 2 1164 configured to engage the 

anviljaw 21540 and move the anviljaw 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 21572 further comprises an elongated recess track 21576 defined therein which is 

configured to receive a lockout pin 2 1166 extending from the firing member 2 1160. Referring primarily to FIG. 94, the 

elongated recess track 21276 constrains or limits the longitudinal displacement of the firing member 21160 when the 

lockout 21572 is in its locked position. More specifically, the recess track 21576 is configured to permit the firing 

member 2 1160 to be advanced distally to move the anvil jaw 21540 between its open and closed positions but prevent 

the firing member 2 l 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 

sled21270 ofthe cartridge jaw 21550 contacts a distal arm 21574 ofthe 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 firing member 21160 and, as a result, the firing member 21160 can be advanced distally to perform a 
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staple firing stroke, as illustrated in FIG. 96. During the staple firing stroke, the firing member 2 I 160 pushes the sled 

21270 distally off of the lockout arm 21574 and the lockout 21572 can return back to its untlexed, or locked, 

configuration. When the firing member 21160 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 21160 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 firing member 2 I 160, for example, which is movable distally to engage the anviljaw 21340 and 

the cartridge jaw 21350. More specifically, the firing member 21160 comprises a first camming member 21162 

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 21160 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 configured to receive the lockout pin 2 1166 extending from the firing member 2 1160. Referring primarily to 

FIG. 98, the elongate recess track 21376 constrains or limits the longitudinal displacement of the firing member 21160 

when the lockout 21372 is in its locked position. More specifically, the recess track 21376 is configured to permit the 

firing member 21160 to be advanced distally to close the stapling assembly 21330 but prevent the firing member 21160 

from being advanced distally to perform a firing 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 2 1166 

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

stroke, as illustrated in FIG. 100. During the staple firing stroke, the firing member 21160 pushes the sled 21370 

distally out from under the lockout arms 21374 and the lockout 2 1372 can return back to its unflexed, or locked, 

configuration. When the firing member 21160 is retracted, as illustrated in FIG. 101, the lockout pin 21166 can engage 

the lockout 213 72 and flex the lockout 213 72 upwardly to permit the firing member 2 1 160 to return to its unfired 

position. Notably, the sled 21370 does not return with the firing member 2 1160. As a result of the above, the lockout 

213 72 can serve as a missing cartridge lockout and a spent cartridge lockout. 

[0456] RefeITing 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 firing member 2 I 160 can slide between the arms 213 74. In such instances, the 

arms are not transected by the firing member 21160. 

[04571 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. In the 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 lo 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] RefeITing 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 1130 such that there is a snug fit 

therebetween. The attachment projections 21242' (FIG. 104) of a second loading unit 21130', 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 2 1 130' 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 21142 of the loading unit 

2 1130 and, as a result, the second cartridge pw cannot be attached to the loading unit 2 1130. Similarly, turning now to 

FIG. I 04, the recesses 21052 of the cartridge jaw 21250 are larger than the attachment projections 21242' of the second 

loading unit 21130' 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 I 130'. In such instances, 

the interconnection between the cartridge Jaw 21250 and the loading unit 2 I 130' 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 incoITect staple cartridge jaw from being 

attached lo 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 of 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 to 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 frame 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 is held in position such that the shoulder 21058 of the cartridge jaw 21050 does not 

interfere with the distal progression of the firing member 21160, for example. More particularly, the shoulder 21058 

does not interfere with the first camming member 21162 of the firing member 21160. In the event that an incoITect 

staple cartridge were attached to the cartridge jaw 21050, in certain instances, the proximal shoulder of the inc01Tect 

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 2 1450 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 aITangement would comprise a 

tissue thickness lockout; however, such an aITangement 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 smgical 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 a jaw 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 jmv 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, for example, than the clips 

21056 of a second staple cartridge jaw. 

[0466] RefeITing 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 detai I. 

[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 circumstances 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 instmment 

would, similarly, cut but not staple, or just 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 effector arc desirable. 
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[0468] Turning now to FIGS. 109 and I 10, a surgical instrument system 25100 comprising a missing cartridge and 

spent cartridge lockout system is depicted. The system 2 5100 comprises a firing member 25 110, a staple cartridge 

assembly 2 5 120, and an anvil jaw 2 5 130. The firing member 25 110 comprises a distally-presented cutting portion 

25111 configured to cut tissue when advanced through an end effector portion of the surgical instrument system 25 100. 

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 25 110 is retracted. The sled 25 12 I 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 25 110 from being advanced through the staple firing stroke when a 

cartridge is not present in the surgical instrument system 25 100 or a spent, or partially spent, cartridge is present in the 

surgical instrument system 25100. The lockout member 25140 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, 25142 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 2 5 100, 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 25 140 is in its locked position as illustrated in FIG. 109, a firing member pin 25113 

mounted on the firing member 25 110 is configured to abut the lock face 25142 of the lockout member 25140 which 

prevents the firing member 251 10 from being advanced distally. To move the lockout member 25140 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 25 110 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 25 140 is in its locked position allows the firing member 25 110 to be advanced distally to close the jaws of the 

system 25100 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 25 12 I does not return with the firing member 25 110 when the firing member 

25 110 is retracted after the firing stroke. When the firing member 25110 is retracted, the firing member pin 25 113 

deflects, or bends, the deflectable portion 25143 to its unlocked position permitting the pin 25 I 13 to pass the lock face 
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25 142 and return to a home position. Once the pin 25 113 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 2 5 100. 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 of 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 l 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 

2521 O; 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 firing 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 

example. The lockout member 25240 further comprises a second 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. I 11 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 memher 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 a result 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 "PT'' facing the distal portion 25245 

ofthc 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 "Pl" facing the like pole "Pl" of the sled magnet 25226 and another pole "P2" 

facing away from the sled magnet 25226. The pole PI of the magnet 25226 and the pole PI of the magnet 25246 repel 

each other. This relationship creates a levitational eftect 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 ren1rning 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 

pe1mit 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 even 

though a staple cartridge is missing from and/or a spent staple cartridge is positioned within the system 2 5 100. 

[0479] Another surgical instrument system 25300 is depicted in FIGS. 114-1 19. 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 system 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 IO 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 25 140, 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 caitridge 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 

eject a staple upon being driven by the ramps 25330A, 253308, 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 I and the magnetic portion 25327 is in close enough proximity to the distal portion 25327 to attract the distal 

poriion 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 p01iion 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 I, 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 I. 

As a result, 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 

catiridge assembly 25320 has been at least partially spent (FIG. 119), the system 25300 is prevented from re-firing the 

same catiridge 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 po1iion 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. In various 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 is 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 po1tion 2540 I, 

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 a jaw 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 ofan electrical trace 25424 defined within the staple caitridge 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 

pmtion 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 pmtion 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 is 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 

79 

MassagerPriorArt0002948 

Petitioner Therabody Ex-1013, 0591



WO 2017/184505 PCT/US2017/027929 

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, if 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 unfired position and a fired position. A firing 

member 25503 is configured to move the sled 255 10 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 I 1. 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 255 10 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 of conductors 25521 in electrical communication with a surgical 

instrnment handle, for example, and a pair of electrical contacts 25522 positioned within a jaw portion of the surgical 

instrnment 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 255 12 of the sled 255 10 contact the 

electrical contacts 25522 when the staple cartridge 25501 is fully seated in the system 25500 and the sled 255 10 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 255 I 0. The contacts 25522 extend to a bottom face of the 

sled in addition to the proximal face 255 12. 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 unfired, 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 one 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 lo 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 2560 I. The shaft spine 2560 I houses the lockout 

25620 and the firing member 25610. The firing member 25610 comprises a distally-presented cutting edge 2561 I 

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 is 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 2560 I such that the solenoid 25621 can apply a force to the linkage near the pivot 25622. The lockout 25620 is 

illustrated in 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 unactuatcd configuration as 

illustrated in FIGS. 125 and 126. 

[04941 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 intem1ediate 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. In various 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. 

(04961 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 2560 l 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 secondmy 

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 firing member because a staple cartridge jaw is missing from 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. 

(04981 Turning now to FIGS. 141 and 142, a loading unit comprises 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 comprises 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 

21780 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 firing 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 21 730 comprises a rack, or racks, of teeth 2178 l defined 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 21785 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 lo 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 is below the threshold force when the firing 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 carttidge 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 lo 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 engage the teeth racks 21781 at any point during the firing stroke, 

[0502] When the force being transmitted from the proximal firing member 21760 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 
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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 lo FIGS. 15 1-154, 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 firing 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. 

[05051 Referring primarily to FIG. 15 I. the drive tab 24582 is 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 is below 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 

defined 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 reu-act 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 lines in FIG. 143. The lockout system 21880 further comprises 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 ofteeth 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 rotatable between an unactuatcd 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 fmiher 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 

2 I 982 into engagement with a rack of teeth 2198 I 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 
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member 21960 drops below the threshold and the spring 21985 can pull the lock arm 21982 out of engagement with the 

rack of teeth 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. 155, 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 

elastomeric material, such as rubber, for example, which is configured to generate a dampening force opposing the 

pushing force being applied to the firing member 22060 when the firing member 22060 contacts the dampening member 

22081. The firing member 22060 extends through an aperhlfe 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 wl1ich 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 ofthe chamber 22185. As 

illustrated in FIG. 156, a portion of the chamber 22183 is in fluid communication with a portion of the 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 

example. 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 tum, 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 a result of the above, the dampening system 22180 applies a drag force to the firing member 22160 ,,vhich 

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 shatl 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, seated in seal grooves defined in the shatl 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 a vent 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 shatl 22330 when 

the firing 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. 

Tn 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 flows 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 f!CJ. 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 cutTent in the coil 22280 which, in tum, 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 22260. 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 lo 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 electronic 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 assembly 

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 is a 

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 2240 r and the second sensor 22401 each comprise a Hall Effect sensor; however, the sensors 2240 r 
and 22401 can comprise any suitable sensor. The sensors 2240 r 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 l' and 2240 1 which supplies power to the sensors 

2240 1' and 2240 1. The sensor circuit further comprises a first switch 22405' in communication with the first sensor 

2240 l' and a second switch 22405 in communication with the second sensor 2240 1. In at least one instance, the 

switches 2240 l' 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', 22405, 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 I', 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 element 22461 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 element 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 I' 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 V cc signal from the circuit 22406 on its input 
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channel. In various instances, the motor controller can be configured to prevent the electric motor from being operated 

to perform another staple firing 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 I) 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 eject the staples from the staple cavities. After the staple firing stroke of the firing 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 of 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 I), 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 firing 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 apertures 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 ca11ridge 25730 is not removable from the 

stapling assembly 25700. In such embodiments, the lockout 25780 would comprise a spent cartridge lockout. 

[0527] Rcfc1Ting to FIGS. 134 and 135, a stapling assembly 25800 comprises a staple cartridge 25830 including a 

caiiridge body 2583 I, 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 I 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. 

[05281 Referring again to FIGS. 134 and 135, 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. 135, 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 is 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. 

(05321 Turning now to FIGS. 136 and 137, a stapling assembly 25900 comprises a shaft 25910, an anviljaw 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 pem1it 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 is 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. 

[05351 Referring again to FIG. 136, the lockout circuit 25980 extends through the shaft 25910 and the anviljaw 

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 flow 

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 I 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 259 12 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 flexible to pass through the articulation joint 25940. Such flexibility 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 assembly 25900 further comprises 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 shatl: 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 l 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 I 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, is configured to slide within the longitudinal slot 2623 I to push a sled, such as sled 25770, for example, 

distally to eject staples from the staple cavities 26232. Similar lo 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 defom1 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 configmed 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 

ve1y 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, further 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 profile 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 firing 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 lieu 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.e., 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 lo 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, transferred, 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. 

[0545] 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 transforms 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 occm to those skilled in the arl. 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, as used herein 

"electrical circuitry" includes, but is not limited to, 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 ,vill 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 

or more programs running on one or more computer systems), as one or more programs running on one or more 

processors (e.g., as one or more programs running on one or more microprocessors), as firmware, or as virtually any 

combination thereat; and that designing the circuitry and/or writing the code for the software and or firmware 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 as a 

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.), etc.). 

[0550] Many of the surgical instrument 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 instrnment system. U.S. 

Patent Application Serial No. 13/118,241, entitled SURGICAL STAPLING INSTRUMENTS WITH ROTATABLE 

STAPLE DEPLOYMENT ARRANGEME'\fTS, 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. 13/118,241, entitled SURGICAL STAPLING INSTRUMENTS WITH ROTATARLE STAPLE 

DEPLOYMENT ARRANGEMENTS, now U.S. Patent No. 9,072,535 is incorporated by reference herein. 

[0551] The entire disclosures of: 

European Patent Application No. EP 795298, entitled LINEAR STAPLER WITH IMPROVED FIRING 

STROKE, which was filed on March 12. 1997; 

U.S. Patent No. 5,605,272, entitled TRIGGER MECHA'\f!SM FOR SURGICAL INSTRUMENTS, which 

issued on February 25, 1997; 

U.S. Patent No. 5,697,543, entitled LINEAR STAPLER WITH l'v!PROVED FIRING STROKE, which issued 

on December 16, 1997; 

U.S. Patent Application Publication No. 2005/0246881, entitled 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 STAPLTI\G L\ISTRUME:--JT, which 

issued on July 9, 1985; 
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U.S. Patent No. 5,137,198, entitled FAST CLOSURE DEVICE FOR LINEAR SURGICAL STAPLI"JG 

INSTRUMENT, which issued on August I 1, 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 I'-JSTRUMENT COMPRISING 

SYSTEMS FOR ASSURING THE PROPER SEQUENTIAL OPERATION OF THE SURGICAL INSTRUMENT, 

which was filed on July 30, 2015; 

U.S. Patent Application Serial No. 14/813,259, entitled SURGICAL I\JSTRUMENT COMPRISING 

SEPARATE TISSUE SECUR[\JG AND TISSUE CUTTING SYSTEMS, which was filed on July 30, 2015; 

U.S. Patent Application Serial No. 14/813,266, entitled SURGICAL I"JSTRUMENT 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 I\JSTRUMENT 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 HEMOST ATIC DEVICE, which issued on April 

4, 1995; 

U.S. Patent No. 7,000,818, entitled SURGICAL STAPLING INSTRUMENT HAVING SEPARATE 

DISTIT\CT CLOSING AND FIRIT\G SYSTEMS, which issued on February 21, 2006; 

U.S. Patent No. 7,422,139, entitled MOTOR-DRIVEN SURGICAL CUTTING A'-JD 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 A\JVIL ALIGNMENT COMPONENTS, which issued on December 16, 2008; 

U.S. Patent No. 7,670,334, entitled SURGICAL INSTRUMENT HA YING AT\ ARTICCLA TING END 

EFFECTOR, which issued on March 2, 2010; 

U.S. Patent No. 7,753,245, entitled SURGICAL STAPLING INSTRUME\JTS, 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 1\o. 7,845,537; 

U.S. Patent Application Serial No. 12/031,573, entitled SURGICAL CUTTING AND FASTENING 

INSTRUMENT HA YING 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 I'-JSTRUMENT, 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 CUTTI\IG 

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 T\o. 8,733,613; 

U.S. Patent Application Serial No. 13/036,647, entitled SURGICAL STAPLING INSTRUMENT, filed 

February 28,201 I, now U.S. Patent No. 8,561,870; 

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 LNSTRUMENT 

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 rHICKNESS 

SENSOR SYSTEM, filed on March 13, 2013, now U.S. Patent Application Publication No. 2014/026355 I; 

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 CLTTING AND FASTENING 

INSTRUMENT WITH CLOSURE TRIGGER LOCKIJ\G MECHANISM, filed January 31 2006; and 

U.S. Patent Application Publication No. 2010/0264194, entitled SURGICAL ST APLING INSTRUMENT 

WITH AN ARTICULATABLE END EFFECTOR, filed April 22, 2010, now U.S. Patent No. 8,308,040, are hereby 

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, C.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 

reference 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 functionality. 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. 

[0558] In some instances, one or more components may be referred to herein as "configured to," ''configurable to,'' 

"operable/operative to," "adapted/adaptable," "able to," "conformable/conformed to," etc. Those skilled in the mi 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" tem1s (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 (e.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, l3 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, 8 alone, C alone, A and 8 together, A and C together, 8 

and C together, and/or A, B, and C together, etc.). It will be fmiher 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 I3" 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 

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 medium, transmitting computer, receiving computer, etc. 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: 

l. 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 I, 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 5, 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 5, forther 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. 

101 

MassagerPriorArt0002970 

Petitioner Therabody Ex-1013, 0613



WO 2017/184505 PCT/US2017/027929 

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 5, 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 instmctions in response to the catastrophic failure. 

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

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

instmment; 

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 sensor; 

generating, by the vibration sensor, an output signal based on the vibration information; and 

determining a status of the surgical instmment 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 generating, 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 

instmment 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: 

sensing, 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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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 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. 
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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 warning 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: H04R 1/00 

I. 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. 

III. English abstract of the utility model: 
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VI Claims 

1. A power display structure of a wireless microphone, compnsmg compnsmg 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). 
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IV. Designated representative drawing: 

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

(II) 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 
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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 Drawing of the Abstract 

1 
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Accompanying Drawings of the Description 

Fig. I 

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: 

W°'vtj Ho..o 

Post Office Address: Yard 50, Meteorological Road, Haidian District, Beijing 
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M402573 
c 19) i:r ;f .t\. ~ ~a ?t ~i Ji XJ 
(12)#Jr~15i.E!Jit°¾"-%* (ll)~t°\tit: TWM402573U1 

( 45)0-% E : tp f. l:\ ii 100 (2011) 1f=. 04 J3 21 E 

(21) 'f -tk jnt : 099220396 (22) 'f "tk E : rt f. f\ @I 99 (2010) ~ 10 J:I 21 E 

(Sl)Tnt. Cl. : H04Rl/00 (2006.01) 

(71) 'f "tw A. : f; ;~ 'tit JHt1511f i!Ll0-0] ('ff. f\@I) TAIWAN ELECTRIC VOICE CO., LTD (TW) 

:i: rt rr :It. ,t;.. ~ ~ 7t -1:tt 68 'Mt 
(72)ii]1i,A.: Yi ±i~ HUANG, CHIHKAN (TW) 

(54)~ 1i 
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* t tt ~ !t : 'fl>20 ::y76. 

* lftfEJ: qi.. ro.~/. *IPC ~jji: n ff ~" - ·,; r \1 olf- 1'- o u : ~ , , - - •• 

- ' #Jr"~ ;_g f1j. : ( t x.t}Lx.) 

lft- #1.!J. >t!i. t 1: fJ AA# .~t tl 

-=- , t x. hJr 1rt?ij -t- : 

*M~~a-8&-•>t~t«hM#Mffi,~~ 
~ffi-81~Ma«i~OC,A~f~~--•>tat 
tfJM#~-,~~~~¼~-*A~taft,-*_ 
tt«~ft#t«4~~,-•a~••m~t•~a­
~~-~~a~••~~t~AA 0 ~••~~~m~~ 

*«~t«~&,~«$~~~tt~Aft~~,AC$ 
~~~ft&.AAA~~-*~t4~,xA*~t4~ 
~~--~~-~tt~-~i•~~~~t--,~* 
~~#'~*•AA~~*&t~~M#g,ff~,~t 
h~~*'«$~~~~¥-•~ft#*~,&~~« 
}J ~ ~ Bt ' « $ ~ J'tlj ~t ~ • - 1f ~ ft 1t ITT] _gi j/J • ~ 1f Jt 
~ 14=- , ~ 11:t ~ :ftl ffl E> ~ ~ 1! ffl ¼ J1J ~ $. Jt a {1-J ffl t ~k 5>L 

,~~~~-AAt~~-#-~~~~~-~att,~ 
~k~~*••~~~tt,•~~th~~~~~~~ 
[fl{¼ 0 
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( - )* ~ .tlL~ 1\ :tz [I} ~ : i ( .::.. ) [I} 0 
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Ji. , RJr~ tJl ~ : 

[ #Jr~ P!r Ji ~Ji 1iftr 4JU~] 

* i 11 1t ti JI - a !ft_ .ii• Jt Ji. ati tt 1,tq- 4ll ~ , Jt. tt * ti 
~-a!ft_••JtJi.~«JJM~M•,•~•~m*~• 
~ ~ >J1J ~ !ft_ ti• ;t Jil ~ « 1J ~k JL 0 

c 1Gm;Jt1¥r l 

~,•Jta~-a*~*~ttg~~~~**'ft 
-~1•~-~~AB&k-ili'~*••-#~-~ 
A£,·~•JtJi.~*~~--~~-tt~-~~M~ 
-~·M,Aff~&~~*tt~-~-&kB~m~• 
,~m~•~~~~*•m~~,~~~*•JtJil•~ 
, 1° ~ ! 1J 1ft ~t • ~ ~ll -;#tl , ~ !f. ! 1J 1l m * a!J 8 t/J ~ 1t :f 1 ·ri 
~ j[ ff] ' lfil ill:. ~ ••• ;t Jil a!J 1t-Jl 0 

--!ft_-$-Jtlil~ffl~*~ffl¼~-~~[f)~~­
#~Jfl,~ttk~m~•t, ••• Jtlil~½*#~~ 
~«~*~«~,~~•••~ai~•a•«~,~ 

- ~*ffl~~-~ 0 -~~,·-·~Jil~Jij~~rttt~ 
½*~~«~~«JJ,~ttktt,~«~«h~~*' 
•A3ti!f.~~¼a!J£W~rt*'~~~•••~~!ft_ 
***~M4'ti•~~m~~~tt; 

m~•••Jtlil~r~•~m¼~«JJ~~*~a 
~~Mt~,~~•~••Jtlil~tt-~«hffi~*' 
~~«~tttt,~~ffi~~~*~*,x~~~*'* 
~m*m~,~~~~~A-ffl~~,~~~~m*~ 

•~,~~,&1~m~•t~•~8t/J~#t1J•,~ 
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·•~~·~~ffl*ffJM~,~¼~¥~~h~~~El 
fA'~4t~--·JtJit~~~*~t~h~~~~~ 
~ ~ ~ ~t ½ J:. fiJ JR ¾kt O 

~~t,m~~-•Jtli.f/.J«h¥~-*~~·~ 
~fflJ:.ffJ*~,~~~~~~M~~l&~ffl~~~M­
il!, ii~~-t-~--ffeitl 0 

~ iit ~ Jl:t ' * i 1J 11 A. Pi it :tt fir 3! JJt ~ ~ 4. Jt Ji.-1f­

~ ffl J:. M ~ ~ f/.J Mil!~ A~#' ff~}·~•~ HAS 
~-~-~~•a,a~4~M~t~,•~~~hffJ 
b/f- '}! • -t~ 11 , ~ ~ J,J 11 ill - ~ - 4. Jt Ji. t « h IJ\ ~ ,it 

a,ff~Jtam~-••~li.~«h ■ ~rt•~tiffl~ 

~ f/.J !fl Ji ~ ~ 1t. 0 

[~!l!.!01Z.] 

~ tc , *J,111 ~ .t.-t- El {1-J 1~ t,t.1#- ~ ~ ~t$-Jtlit~ 

~h ■ ~M-,ff~~-~ffl*-•~Ma~,~~~ 

~••,~~~~•m«h~oc,~4~~•f/.J£f, 
3E t,l ~ 1~ ffl f/.J 1t. :f 11 ·ti. 0 

{t Jl:c , .if. i 1J 11 .!. -1-1~ ~ it& T 71J £fJ ttAiif -t -¥1 , * J!- tt 
T~~3!£fJElf/.J•rt~=~~¼~-att,-«4~~ 
, - ~ ;'e. ~ .nJL&. - ~t ½ .._ it FIT jJl ~ ; 

ffl~--~~t~t*¼ft,AftT&~~~-~ 
Z-I«~tt~&,~½&tt-1:.~mm4~-«~•• 
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-~i•wt~~*«h~~$~,~$~L~Y~* 
fiAm~«~-~~~-~«~t$&~~«$*'~ 
t$~~~~~*-~«$~~-~~Jtit$~,~· 
*Jtit$~La*-~f•~~AAth~~ffi*•~ 
i ..=-1i- 1t ic 14=- ; 

~~~1t3AA~~~~--~~,~~7t3AAt& 
~~-~i~~~1tM*~,A~1tB#~WAm~~ 
J..=-*1tfc#,~~7t·~-~~-ili~--~~; 

X~½·ic~~~-~--tt•~~47ti3AAL~ 
~AA,JL~M~tt~-~m~t~~~-~~M 0 

ff~,4~m~tt~+&~A~'•*~~~-· 
~a~«hB~M-~~th~~*'~~--~Jtiic 
14=- 1i- JC , &. ~ ~ 't h ~ ~ at , Jl1J ~t-~ ~ - 1i- JC ic 14=- ,. JL 

M ffe ti 1/J J ..::-1i- 7t ic 14=- , '.SttJ J!t ~ ;f 1 ffl I - ,. ..::-1~ ?ti ic 1~ 

~~~•~m•~••~a~mt~~,M~w~•~ 
~~7t•~•~£½OO~a~,~•~m*~•~ .. ~ 
~ .. ~~~ma@t~•~8fh~•fht,~~•~• 
~~ffl¾~M~,~-~~th¥~~~rttt,4~~ 
½ ~ Jh J ' ~ Jtf J! 1J!. ffl a0 1t ;f1J •~i ' ~ft ITTJ Jtt /Jo A. Jh F1t /Jo 1Jt 

~~*~½~~a~R,M*•-ttftT~~*J! 
-ffe~*~,M~~ ·••~fffi*~~~~~~~ 
Ht M 0 

[-Jt~~7i ~] 
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1111 iG ~ 4'- i 1J 11 fft- tt ~ Jt. lit ~ 1: :h fl iG Jg l4 ~ ~ tt 1f ~~ 111 

&~4#t,ffl~H~m••,~-~,ffi~-4~, 
J:.~-T-,u-&*4••·~~~,~ffl~~~~ff 
.f~ ill£ ' ji qf Fl ttl 4'- i•J 11 , iJ} -3F Mtf ~ :tl 1t FLl 1M ~ 1:E-1oJ 1ir. f_ 

~~M~~ 0 E~-tt~•tfflffi~~K~,~~~~ 
$ rff, * j,J 11 ~ '¥ tt -' ,t1 _.[ 00 pq , ill -tt ;f;. t 1

J 11 ~ J!. tt jf it 

1,,1 ~ -t~ tt • w;; ,;t rfiJ i!fr ~ 1t. 0 

-$. i 1J 11 1! - ~ ~ tt ~ Jt. lit z 't fJ I~ ~ f.t li , -ko i -
,~~MiG 1 tt~•·Jt.lit~«:JJM~~-~~-Aft 
( 10) , - 't ~t~ ~ ( 20) , - i! 1t.fi .iiJt ( 30) ,& - qt 

i}-'- it ( 40) fiJT fo.Jl Jii ; 

~~~*~~~••Jt.az't:hM~~-~-ftlF 
~t 1111 , j{ 1] 1i -kc J - , ~ ,& -=- &il fJT -t~ iG =it , ~ 'l1 fiJT ill£ J& ft 
( 1 0 ) 1i ¥. o/ ~ ~ -& l~ tt , Ji 4£ tt ( 1 0 ) t Ji tr ~ H3 ii 

1f - tji .ft .g~ ( 1 0 0 ) , 1# - J!. ft ~ tjt .t! .g~ ( 1 5 0 ) z ~ ~ 
( 1 5 ) i! n •ti fjt ~ ' 5l ili tt ( 1 0 ) TJ{ ~ pq ~ % Jii ~ - iji 

.ti t~ ( 1 0 1 ) , ~ ij{ -ti t~ ( 1 0 1 ) ~ 1# m 11£ J! 1t .ti ill ( 3 0 

) i! n ·ti iJi ~ , ~ ½ ili tt ( 1 0 ) T Ji !f3 ii 1f -1# Z I 't 

ittz'titt.& (11) , JLi&tt (10) ~'titt& (11) _t-tt 

~ - ~ i! n ·ti .!. ½ z 't itl!.. .!. ( 12 ) , 1# FLl iM m 3lt1 z 't itl!.. 
, ~ ¼ ili ft ( 1 0 ) J:.. ~ Ji1J *3 ~ ~ - 't 5~ it ( 1 6 ) !flt - ;;}J 

~t ~ c 1 s ) , 1# ~ tt • Jt. a it r;¾", ~ tFaJ 1t ;;JJ :€i5 ; 

m 3lt1 't ~ t[ ~ ( 2 0 ) 1i .f_ ti~ ill tt ( 1 0 ) pq , JL 't 

4t[ ~ ( 20) J:_ -ti~ - ~ ffe tt m 't ,~},l ,f# 't fJ z 't ~if& 

c 21 ) , « ~ if& c 21 ) -1:. ~ Y -Jt. 1f ft ~ m 3l! « 5~ #t c 1 B 

) 1t i=/J ns ~ c 1 s ) z 't ~,, 't ~ c 2 2 ) a i=/J tis -t ~ c 2 3 ) 
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,, 105:-;~--~~-1 

1; :, - I • - I 
; .:. • -·- •• i 

'\ , •· I 
.- .... , • I 

{\ . ,.-! 
.----·---· 

$- it ii ' 5l it ~ tl!. ~ ( 2 0 ) Jji ~:/6 11 ~ - ft fl.! i! 7'G Ji jjJl ( 

30) z1t:1c't~t& (25) , 1t1t:1c't~l& (25) Jt1¾1: 

4t& ( 21) it.ft, Jl~~-#1~41, ~½1f Jtit4t& ( 25) 

L~~~~-~J•-~AA~h~~ffi~*zJ-9 
:1t ic. 14- C 2 6 ) , t.A 11 - ~ i ft ;;t ~ A ~ it .h ~ )i_ .t~ ~ if­

z J .::. 1f 7'G ic. ·ft- ( 2 8 ) , Ji. J - , .::. if 7t ic.1t- ( 2 6 , 2 8 

) 1~ :i! §1 ~ M ~ ~ a~ 1t :1c ic. 14- , ~ i - 1f 7t ic. ·ff ( 2 6 ) 

A ii E 1f 7t.::. t~ tt. [ B-LED] , r1iJ J .::. 1f 7t ic.1t- ( 28) 

A ~i E 1f :1c-=-t~ tt [ R-LED] ; 

~ ~ i! :1G :ft .ftj ( 3 0 ) Jl1J ~ f.fu ~i 0"- }jtJ ~ ;Ji" - 1jl{ :ft .g~ ( 

31 , 3 2 ) , 1# ill tt ( 1 0 ) ~ ~t ¾ .!f!- ic. ( 4 0 ) ill :ff ·ti 1Ji t! 
~ fr ~fr , -M- ½ i! 7t :ft Jij ( 3 0 ) t f~ J!- 1f - ~ 00 ?oJ z i! :1c 

fl ~ J! ( 3 5 ) , 1l i! :1G !1Jl ~ J! ( 3 5 ) ~ 11 1t ii R~ 1t 1: ~ 

ti!~ (20) zJ-, -=-ifJtic.1t- (26, 28) , JL:i!:1c~Jt 

~ 11 c 3 5 ) 31. of t-t m ~ ~ 1@ 4£ tt c 1 o ) 7r .g~ , ~ -ft m ::r 
of 1i. .tt § :t.l ; 

x. ~t ¾ Jf.. ic. ( 4 0 ) j!tJ Jl- ~ - of i! ;ff ·ti 1~ $! ~ i! :1G :ft 

jjJl ( 3 0 ) i~ ;Ji .g~ ( 3 2 ) z ~~ jiJt ( 41 ) , Ji. t~ _ftJl ( 41 ) 03 

11 ~ - ~ m 1t it 1l i& ( 21 ) ~ .tt z ½ .aj ( 4 5 ) , ~t ½ liJl 

( 4 5 ) Jl- $-- ;t )it. z ~t ½ .1/J ti6 ; 

~ i!c. , iJI.tJ~- of ~Ji~ it h #k. iYL , Ji. i ~1l.5i1J ~ $.it_ 

tt ~ ;t Jit z ~ h Ill ~ Jt t4 ½ 0 

i!i&iL1! ~ 11 tt ' *111 fF ~if ~-ft ffl at ' J!1J 1~ ~ i 
-~~OOffl~ 1 #M1!fiit. •• ;tJit~~~¾~1:fJ~}i_ 
AA. 1$ at , # ·ft ffl ½ .t~ ~ 't i,W, i.t ( I 6 ) ti f/J ·ft ffl , JI 1J 't ~ 
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1, 

J'}•.Er~/, 

' -· 

i& ( 21 ) J:. ?J!J 't IE-3- ,{£ *i *o 't 5~ 't h 1L Jl 11 , of ~i f/J it 7t 

't ~ i&. ( 25) J:. 1\ * 1: iJ 1t. Jl a9 i -1t 7t ic.14 C 26) , 

if! ITTJ ttl ~ 7t .tt lb J! 7t -ti iJi ( 3 0 ) z ~ 7't ~lb~ J! ( 3 5 ) i! 

ill ' $.1l Jfl ½ & 1~ -fl A.. ft ts 5¼ ~ s9 ~ >i1J ; 

~z,•ffl~~-·~-~-~kA•h~~~A 
at , }11J 1l Jfl ½ ~ ~ 't i.li $Ji ( 16) ,gt t/J 1l ffl 11 , ~ lii-t&. ( 

21 ) _t_ ~ 1: $ it- r-p at tt ~o it ~~ 1: -JJ ;i:: Jl , iH:. et ~ -t- ti ti; 
1t 7't 1: ~ t&. C 2 5) _1:_ 1\ ;fz « h ;i;: Jl a~ i -=- ~t Jt it-ft C 28 

) , ~ at ~~ r,;-i 1\ * 1: iJ 1L fl €i9 J - 1t Jt it 14 ( 2 6 ) , il! 

i1iJ ~ J .::.1t 1c it ·f4 ( 2 8 ) ati 1c t,l w ~ 7't -ti iJi ( 3 o ) z i! 
7t ~.fi ~ J! ( 3 5) Af tl:l , • -fl ffl ½ & -t~ -(I A.. ft $J5 5¼ j!· a9 I~ 

m~tt~-·~~~th;i::Jl,ITTJ~&et~M~~-~ 
, tA -~ 1* ~ /fi!; f.7ll. ~ ~ ~ ·fl Jfl E9 ;Jf 37i ·ti. ~ 1~ i 1J ·ti. ; 

~~J:.~~M-ttt~fhf'Flt~·•*~~~-· 
~azthM~M-oY,tf.«h;i;:Jlat,fti'i~*z~:Jt 
ic.#•~~M~Jfl½~t-A..ft~t,A&et~--~ 

•~~orl~~m*n~•~a€i9m«~oc•~etw~ 
e ~~zi!Jt•~-~~½OO~att,;i::-~m•~•~ 

, 1i 1ft .. ~ ~ -fl ffl :if& fl_ o/ ~ ltilr l~ fi ti; ~ ~ i'J f- • t~ _if: -@-

~ ~ ~ ~ ffl ½ ~ M ~ • ~ ~ ~ • « -JJ ¥~~~rt~, 4 
1K- ~t ½ a9 J3a I , A rJii it if! ~ -fl ffl a9 -ft. ,t 11 •ti. , lTTJ jjs J~ /J-a A 
t?a F1t /Jo ·f Jt -ft. , JL tis ;f;l ~ Jt j& 5l ... tit ~ 0 

~ ii:!:. , .i]"" J:A .t_ll M- J1j * j1j fF :ha - J,j ;t l~ 11 Z #i1 ~ J,j 11 

••;/f~J~~rt~if!,JL~~~a9ft~~~tp~~~ 

~ ~ ut 1~ a9 £ J3a i 1J 1-'F ~ /~ rJJ -fl ffl , ii* J1J 1t ~ 14 ½ #i1 ~ 

jJ. *'1 ;/f ~~ r R-Jr Ui {i. J ~ r ii! ffe ·ti. J a0 -t-14 ' 7} -fR i!- til tl:l 
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t tt I.Jr ~ 4 ;t,J 0 

[~A Pai 1'-. t>lBJ3] 

1it .::. ~ : 1i * J1J 11 ~ tt ~ Jt lit ~ 't h ~Ji ,F .~t -t4 {f.J ~ M 

,F~~,~~~£-t--~a~~WH~ 0 

-~~=~*M~~-~~Jit~'thB~M-{f.J•~ 
p\] .g~ .:g,J iii ~ ;t ~ 0 

J l!9 Ii : 1i ~ J1J 11 ~ t~ .$- Jt. lit~ it fJ IJi ,F Jt iA-~ 1f F~ 

1i ffl ary 1r it ~ :t ~ 0 

[ £ -t- ic.14 ;; ~ -m. BJ:1 ] 

( 10) J£:tt ( 10 0) ij{-ti .g~ 

( 101) 1ji .ft~~ ( 11 ) 't,~£ 
( 12) 'ti~ 1. ( 1.5) Ji~ 

( 150) ij{ -ti .g~ ( 16) it i~ j_t 

( 18) ~/J ij5 i;t ( 20) 1: ~;fl!~ 

( 21 ) it iil;t&. ( 22) ~~~~Iii 

( 23) ~/J fj5 it~ ( 25) if 7t 't ~ ;f& 
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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- "· • • • • • • • • • • • • 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 II 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 
surface. Referring to FIG. 7 ', the far massage group 32 has a plurality ofring 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. 'Importantly' because this 
new model can Carrying 'so' at any time and on any occasion, it can relax the body parts ofYizi, 
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 .._ 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 pref erred 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 ...... • ... 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 ······Base 3 12 ... • ... Top wall m ... • ... front end 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. .. 
fac;;ade 324 ...... ring rib 132 ... pit 325 ...... rib 2 ...... 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 

MassagerPriorArt0000639 

Petitioner Therabody Ex-1013, 0807



conductive terminal has been used before production? If it is directly fixed on the upper 
collector disk, the step SS 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 62, 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 a 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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1. An intelligent scalp massager, IPx7 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 1Px7 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 soothe, 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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~~£1 ~ ~ Title of Invention -=---------=-=---------------
electric acupuncture 

.R 2.f' Abstract ----------------------
~ ~~g %..g£I -S-~~OJI .2.EH22)~ Ol%tH <2jJ..fAf7f S:.I The invention provides the electric needle (10) which 
-l::- 7I-ls-"§" 97fg.2.£Mi fJg J..ll!"Oll J..l~OI 7f-l5-tf0j ~;q could reduce the repeated labor of the human the ho 
£1 {1~..gEH2.f .::il%"§" fJ-71I -=-~ 9 £l7il tf-l::- -§-AIOJI ;q.i'i. ur hand was possible in the time to be short and feeli 
tf-l::- J..fEJ-£1 'rJ--&S:.I-l::- .':r:.-§-"§" ~'§/ 9 £l.::i1, ':f. '2J;l:,I~2J-~ ng the state of tension and pain of the patient and si 
~ q;,;f~.2.£ ~lllS:.IOi .::i~(gripHJ-7I7f ¥'jtf.::il □ I21 tf nee it added the function in which the strand corp. w 
~, %£OJI ~711 _!:js.~Ep-'.?3(12)0ILf ~2.1% ~(11)"§" iil~ as by using the motor (22) for the normal bleeding n 
tfOj Af%~ 9 £l5:.~ tf<;?J.::il, 'fi~ 7I~ ~;tltfOj J..l~OJI eedle treated at the same time and comfortable to be 
¥1 218 "§" cfof<;?J.2.~, -9-9:1_1:;:1_q5:. ~-§-clj-E-\:!J" "r-~'21 ;t;f-§- designed to the design which was and, the ergonomic 

and grasp the grip and beautiful and it exchanged the 
.2.£ '2:1AfS:.IOi ¥'1218"§" ;cil~tf-l::- ?;:I"§" ~~.2.£ af-l::- ~% 
~(lO)OI :i:jl~~q. transparency lid (12) or the single-use needle (11) ac 

cording to the use and the human used and it set up 

CHE£'i!! (Representative drawing) 

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 
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~;12.I ~S,.I Scope of Claims -------------------------------
Ar~£~ [[H Ar%£1-l=- -s-~% ~OJI 9JOJAJ; ~71 ~rn-4'8 
£ -2-7r5'fo1 or\:! 2E1(22)~ ~%oH Ar%££ <Q-%.A.1:11 
_:;i, ~::t:,l-=?-3';-l=- ~::t:,1 s~£ ~1=J2-£ Ail ¥~1£ ~2rt1 -2-
~01 ¥2f £E1 ¥, ~¥£ q~op:1_:;i; ~71 -2-~01 8¥0ll 
-l=- _:;i21(33)7f ~;1;1£1_:;i, .::::i 0f2HOII 37H£1 ~_!_!_(16, 17, 1 
s)2r ~~l:l-H!~-c15)01 ~Al£1Dj, \:'__1-cH~OJl-l=- ?:J~A1c20)~ 
.ii!~~-? 9}-l=- ?j~Al~ 7~(21)0I 91-l=- 3ljJ_f; ~71 £E7 ¥ 
OJl-l=- {:!% £EH22)7f LH:g£10J9}_:j]_ 8¥0!1-e ~71-=?-(32) 
7r ~;1;1£11:lj; ~Pl ~¥011-l=- 1F-~ ~'.zJ(12)jJ_f ~ ~013';~ 
~(13)q¥0JI LrAfH0I <;>J_:;i 21¥011 Lr.A.fH0I 91-l=- ~::t:,IOJI 
;1;r211cH£ 3';~£1-l=- 3lj1f, .::::i B~£ ~~¥011-l=- '§12-1-§- ~ 
c11)01 ~ ~01011 ~g£1_:;i, 4'~'21~cHc26)2r ~~'21~cH 
(25), ~(24), £1~~(23), £E7(22) ;'2-2-£ '21~.§ -=j]-3'; 
~ 7rXl_:j]_ 9}£1:lj, £E1£I 21~.g-go1 %]-~.g-g-2_£ l:lrflOJ 
~01 ;i:rn-~;1;rn ~%£1-l=- 3;1~ ~~££ or-l=- {:!%~(1 
0). 

Claim 1: 

The electric needle in which the single-use needle (1 
1) is combined in the needle prod in the penetrated c 
entral part ; it has with the structure of being connec 
ted to the vertical connecting belt (26) and administr 
ation 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 operated like the sewing machine. It is 
boiled in the needles inside the transparent lid (12) a 
nd needle length adjustment ring (13) in the main bo 
dy in which the screw thread is in the outside it hast 
he screw thread in order the ventilation opening (32) 
is installed in end the electric motor (22) is built in th 
e motor unit it has the battery cover (21) exchanging 
the dry cell (20) in the opposite side lamps (16, 17, 1 
8) and power button (15) of 3 are installed the ring 
(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). 

MassagerPriorArt0001267 

Petitioner Therabody Ex-1013, 0852



Claim 2: 

lvOJI 9;0-j},i, ~£1% ~ ofLfOJI O:j c:i 7H2.I l::lf~~ Q.2, .::::i The electric needle in which it has several needles on 
2~011 cq2f ~li!J~~(12)2.I 7H~@ -,i~.£I 3.7l7f !;.Jo-Jt! the single-use needle one as to claim 1; and the size 
3:!_~ ~~.2.£ of-l::- t!-§-{J(10). of the opened hole of the transparency lid (12) widen 

s according to the shape (10). 

Claim 3: 

lvOJI ~JOJAi, ~li!J~~(12)2.I 2?%0l7f 0l~Ojl Ar%~ -4'- The electric needle in which the spout of the transpar 
917il !lll.~B 3:!_~ ~~.2.£ of-l::- t!-§-~(10). ency lid (12) is pointed as to claim 1 to use in this ne 

edle (10). 

Claim 4: 

lvOJI 91.o-JAi, ~li!J~~(12)£I 2?%0l7f £:g~~ Af%~ The electric needle in which the hole is widely opened 
9 917il -,i-~01 !ru7il ~i::I 3:!_~ ~~.2.£ of-l::- tj-§-{J(10). so that the spout of the transparency lid (12) can,can 

1v01I ~lo-JAi; ~£1% ~c11)ofLfOjl O:l2i 7H£I1::Jf~oI ~ 
i::I 3:!.~ ~~££ of-l::- ~£1% £:g{J(11). 

1v01I ~JOJAi, ~::l:il -a%~ "3"{J.2.£ Ail ¥~1£ ~2ft1 -,i 
±£, ~~01 ¥2.f 2Ei ¥, {J,¥£ q1,=-op:I.2; ~/-71 ~J;il 
~ Al{J~ ¥~I0jl CCfc'.f ~-g-~ N~ ITH.£I .::J.~(grip), \:I~ 
~ N~ llH.£I .::J.~(grip)-"f- 7fAI gJEH£ 2fl.2 ~%Al~ 9 
91-l::- 3:!.~ ~~.2.£ tf-l::- t!%{J(10). 

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 
die 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: 

1vOJI ~lOJAi, .2~~~(31)~ ~t!7I£ Af%~ 9 917JI B The electric needle using the fixing lid (31) as suppre 
3:!_~ ~~.2.£ of-l::- ti%~(10). ssion as to claim 1 (10). 

1v0JI ~lOJAi, ~li!J~~(12)LH¥0jl ti-,i-(29)~ :g~ofO:j 
Al~ Al ~¥.£1 ±£~ ~O:l~ -4'- 91.lil B 3:!.~ ~~.2.£ of 
-l::- t!%{J(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: 

2vOJI 91.0JAi, ~£1% ~ ofLfOJI O:j c:i 7H2.I l::lf~~ Q.g. 3:!_ The single-use coating needle having several needles 
~ ~~.2.£ of-l::- ~21% £:g~(37) on the single-use needle one as to claim 2 (37) 

l:IH~71~ Background Art ....;.::..-=-....:..a=----------------

~ ~li!J.g. %~2.I ~~~OJI 2Ei(22)~ 0l%oH \:1Af7f .S:.I-l::- The present invention relates to the electric needle w 
71"6"~ -"?7f~.2.£M.i fJ.g. AILfOjl Al{J0I 7f"6"tf0:j ~:X:f.£I hich when could reduce the repeated labor of the hu 
"L.!~~EH2.f 2%~ ~lil .:::.'~ -9- 917JI of-l::- -§-Al Oji ::l:lii.of man the hour hand was possible in the time to be sh 
-l::- Afg-2.I ~-&.S:.I-l::- .':r:.-§-~ ~~ 9 5')q, ~ '2J:l;-il~£J-~'21 ort and feeling the state of tension and pain of the pa 
CjAf'21.2.£ ~J:1I.S:.IOJ ~Af.£I ¥9-IOjl cq2f £ 130ILf £ 14 tient and by adding the function of being twined by u 
2.f ~0I ~7I7f ¥:i2IB ~~~ ~~tfO:j Al{J ~ 9 91.2 □ I sing the motor (22) for the normal bleeding needle tr 

eated at the same time it selected the method in whi 
2~of0j, %£OJI ~Pil ~~~J2l(12)0ILf ~21% ~(11)~ 
..u!~ofO:j Af%~ -9- 5'1£~ of~.2, ¥9:!.s:!.q.£ ~%1::l-i-E-'2..!" 
-'r~l2'J Af%££ \:!Af.s:.I0, ¥:12Im~ :i:1I~of-l::- ti-§-{JOjl -tl­
B 3:!. 0 Iq. 

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 ~Af2.ILr ~¥-OJI~~~~~££ Af 
.g..s=.11Jj, E:t:ilAILr -r"B" AIOJI ~;;:f2.1~ n~ofCJ:l -§-E;J;:ftl~ 
0f.:iJ., -22HOJIE q;1:,1.2.l2]-£.S'!. '§2.I Af-§-.s=.lo-J £'Jg Af'E)-~01 
~-§-of .:iJ. 5lJECil, .2.IAfq Al~"§" ofE f..ffil~g CJ:12.i ~;i;:f 
~ ~CH'0rE 7c3q.2.f, 2 ¥-s;<lo,I -9-;J;:f211 <2!~~£5'!. Al~~ 
0rE -?3i2- llH-§-0,I, .::::i ~~.S:.IE .r-§-£5'!. .'.'.'.::.§.2il.'.'.'.::~ '2!'-E 
q. 

~"§" ~/-71~ ~of 0fE Af'E)-g fil~ 3;!01q, q~qq CJ:12.i 
;J;:fi:11 ~"§" ~g ¥-s;<IOJI ~E q'2! CH¥-fE Af'E)-~g ~£21 
.:iJ. of;i;:I t'JOf Al~~ ofE c,1 o,24go1 7Jq. EE -?3~oH~ 
Af'E)-~g, ~"§" gJ--E -ll Al?_l--§-'2._1- Of.g."§" %~2 -l_l§~EH 
llH-§-0,I qAIE gJ-£21.:iJ. of;t;:I t'JE -§-Xil~OI 9;q. 

~71 ~t!7IE ~"§" ~71 t:JOjl ~~"§" ;i;:f2.1~ □ fAf;t;:lofCJ:l 

~~ gJ-E .:iJ.~~ ~~ -4'- 7).5=.~ 2 3;!.£5'!.Ai ~~~££ 
'g;.5=..2.I ~t.!71~ -r □ HofCJ:l Af%ofCJ:lOf ofE ~¥1801 7)5:j 
q. 

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. 

~~£1 LH~ Summary of Invention ------------------------------
Effects of the Invention 

~~2 l::lf2.f ~OI ~ ~~g -s2H£1 Xii~ -§-Xii~"§" oH:1:of As described above, the present invention has the 
71 s;<lofCJ:l '2..f~2 3;!.£5'!., '2Jiil~2l-~'2.! l::jAf'2.!£.S'!. {e1.7:jl.S:.I effect that it devised the conventional overall 
OJ ~Xf.2.I -'f-'i?-IO,I C[f2.f .5=. 130ILr .5=. 142.f ~OI Al~of71 problem was raveled. It was designed to the design 
¥12.12 .::::J.~(grip)~~"§" {::!fill~ -9- 7}.:iJ., Ailt1.S:.l.:iJ. □ 121 of which was the ergonomic and the grip mode which 
IJ:j, %5:.0,I ~7il !je-~~~(12)0ILf ~ 21% ~(11), .:iJ.~~ was convenient to_*** _could be selected according to 
,Jl (Jl)2 -;;i ,,,, ~Lr,-1 , L.£1.sf .A. o1 r .sl.. ~L0q 71 Af 7I 71 ;,;7 cc the site of the patient like the figures 13 or 14 and 1t 
0 2 ..ll.!..-c:!" 0 rvi A102 I M...:r:..--, 0 rM...l!., 0 ...1..!...01 . . . 

'l-l(31).2. o,;,;171 CH;;:,1.£1.05'!_ ;t:12 c3=ll ;,;70JI ;t:lc3=£ Af2.I.E. was polished and 1t was beautiful and the 
0 ~ ""L..: 

0
- □ 2 0 

L..: □ 0 2 2 transparency lid (12) or the single-use needle (11), 
□ fAf;;:lofCJ:l ~"§" ~e .:iJ.~"§" ~~ -4'- 7).5=.~ 2 3;!£5'!.Ai, and the fixing lid (31) were exchanged according to 
~~~£5'!. lgl.5=..2.I ~t! 71~ -r □HofCJ:l Af-§-ofO:jOf ~2.q the use and the patient used and the pain which 
t:!%~(10)0JIE ;t;:fiilOJI ~t.Pl 7r ~~5:.ICJ-j t:!-§-~(lO)~ massages the place*** before the fixing lid (31) 
9)£'2! Al~-§-~-§- ~t!71£1 QJ~7Jf;t;:I ~? S'}E .a.:i1f7f acupunctures for the suppression substitution and 
7Jq. ¥9::l.!i!.q.5=. ~%1::li-E~ 'rE-\Ji il:f-§-.£5'!. '21Af.S:.lo-J Al has the needle is reduced. Generally the separate 
-ll-~ ~C2.1'0f.:iJ., Al~ 0fe Af'E)-OI t:!-§-£1 ~~ '§j2j ~~.S:.I suppression was purchased and it had to use but 
E ~g -§-~OJIAi 0H~OI .S:.IIJj, ~21% ~OI 111¥~ ~.:i1fof suppression is mounted on itself in the electric needle 
E 'ir:-llOI -tr 7~~ ~ AfOIOJI Ol~Of~£.S'!.Mi ~-g.5=. ~.:iJ., (10) and itself can do to the role of suppression as 
.'.'.'.::Til.'::.of.7il Al~~ -4'- 't..!E .a.:i1f~ ?JEq, well as the hour hand if it has the electric needle 

010,1 ~ ~~g ~712 l::lf2.f ~g '52H.2.I Ail~ g;i;:f~"§" 0H 
:1:of71 'i?-lofCJ:l '2..f~2 3;!£5'!., .::::i ~~g ~"§" gJ-;i;:I t'JE 3;! 
01 ofLl2.f .'.'.'.::Til.'::.of.7il ~.:iJ., Al~ofe Affil.5=. t:!%£1 ~"§" 
'§j21 ~~.S:.IE ~g -§-~OJIAi 0H~o1 5:.IIJ:j, 1::Jf~o1 Til¥-OJI 

(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 

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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,\.l~-g llH fJ.g. ii:-TIOil 0l~01~.2.£M1 .:i:!.{§-.£ ~ -4=' 5:J-E 
t!%~(10)~ A11~~0il S:}q. 

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. 

~~~I -,1~ ~ ~~ Structure & Operation of the 
-------------------------------------------- Invention 

{:)-712.f ~.g. ~~~ '§~i'5f71 11°H.A,j , ~ ~~.g. ~:i:11 :11101 
:::::of¥0ll f~EF'c?:!(12)~ ~\::! ~21% ~(11)~ 771~-E ~ 
~01(28)2.f -4='~ ~%of-E '21~¥~ ~2 :::::.!:i:.~(27).:ilf 2 
E,(22)~ ~%oH :x:f-§-.2.£ ~%Al7'1.:il; {:)-71 ~:i:11 @-%~ 
-g~.2.£ Ajl ¥11£ ~2_f:3 -=jl.'.1:£, 2-~0I ,¥2.f 2E1 ,¥, 
~¥£ Lf-',=-OjAl.:i:!.; {:)-71 2-~01 8¥-Dil-E .:i:!.2.l(33)7f ~ 
;;:1s:.12, .::i 0f2.HOil 37H.2.I 'EY.!:i:.(16, 17, 18)2.r t!~l::lj-E-(1 

5)01 ~AIS:IIJ:j, ~q~Dil-E ?:!t!Al(20)~ iil@~ * '..?1-E 
{:lt!Al.'¥ 7c?:!(21)01 '..?Ji:- ~.:ilf; {Pl 2E1 ¥011-l::- t!% 2E1 
(22)7f LH~S:1015:Ji!. 8¥-0ll-E @7l-,1(32)7f ~AIS:IIJ:i; .g 
71 ~¥-Oll-l::- .sjs.~.'¥~(12).:ilr ~ ~0l.'.1:~ 'el(13)LH¥0il Lf 
Af{:!-0I S:}.:il 2.1¥-0ll LfAf{:!-0I 5:J-l::- ~:l:110il Afi'.jl[H£ .'.1:~5:I 

-------------------
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 

-E -?-filr, .:J. tl%-'E! -g-~¥-Oil-E '§121% ~(11)01 ~ ~01(2 cover (21) exchanging the dry cell (20) in the opposit 
8)0il ~gj-5:li!., 9~'2:!~CH(26)2.r ~~'2:!~CH(25), i!(2 e side the ventilation opening (32) is installed in end 
4), 21t!~(23), 2E,C22) ii:-.2.£ '21~-'E! -,1.'.1:~ 7f:X:l.:i:!. S:J it is boiled in the needles inside the transparency lid 
.2.IJ:j, 2E,-£1 2lt!if%0I %~it%££ 1::f\1101 ~0I AH*~ (12) and needle length adjustment ring (13) in them 
:!;:jE:J ~%5:I-E ~~ ~~.2.£ of-E ~01q. ain body which has the screw thread and in which the 

01°f, ~¥-'El .£12'!~ ~.'.1:£ t5f0j ~ ~~.2.1 1:Jf'Et~B <§!~ 
AIOll~ {l-Ajlol ~ ~2q. 

.£ 1011 .£AIB 1:Jf2f ~01 ~ ~~OJI [[r-e t!%~(10) ±'g 

.££ ~ ~~.2.1 .'.1:'85:l-l::- -,1~~ ~rrt~'2:!, {Pl ~:t:11 71101 
:::::of¥Dil .sjs.~EF'c?:!(12).g. tl-,1(29)~ ~:/sti'5f0j Al~ Al @ 
¥2.I ±.£~ 1'r0j~ -4=' S:J7il .sjs.~2 ~AH~ ~ie_lji'5f~.2.IJ:j, 
<§121% ~(11).:ilf [i~Oi [1-¥-0il [[f2.f iil@ i'5f0j Af%~ -4=' 
'..?J.£~ of;:1_2, 71~~ '2.! <§!~ ~ .sjs.~.'¥ 1c?:!(12).:ilf z;;.~01 
7f !i!!i!.~B ~[["718 .sjs.~.'¥ 7t/(35), -=jl~0I 37il ~~ .£~ 
8 .sjs.~~~(36)01 S:}q, <§!~ 8.g. 71~~ '2.! Ef~.2.£ '§) 
21% ~(11)~ Ar%~ ccH ~:/sJ"of .:i:!., ~ll"718 .sjs.~.'¥~(3 
5).g. orn(Il=,H)0ILf -§~2 ~OJI~~~~ ITH ~~oflJj, 
.£~8 .sjs.~EF't!C36).g. <§121% ~Oil l::lf~o1 012., 7H q2.f 
S:J-l::- .£~~(37)~ Af%~ llH ~:/sJ"of-E ~.2.£ 2 ¥11 Oil 
Oj 2.1 CH.2.I ~~ ~~ [QI Af-§-2q. ~ .:il~ -'¥7c?:!(31).g. 71 
~~'2.! '§!~ 8.:ilr ~~¥.':::.1~718 -'¥~(39) .:::i.2.12 -lJ ~[QI 

718 EF't/(38)01 '.,?Jq, <§!~ 8.g. 71~~'2.! Ef~.2.£ ~01 
~ ~ 8-'E! 2 'bl'~ of.::il S:J.:i:!., ~~¥.':::.1~718 ~ 1c?:!(39).g. 
~1:JI~~ ~ ~82 2<y~ of.:il '..?J.2.IJ:!, -lJ ~[lH71~ EF'c?:! 
(38).g. '~ITH71 2'bl' ~Oil T~ ~.g. ~ 8EH.2.I ~717f '21-~ 
OjAi, 'fl-t.!71 ~~~ 2q. {Pl 'fj-tJ71-l::- ~~ ~71 t!Oil 
~~~ Xf2.I~ DfAfXli'5fOj ~~ W-l::- .:il{§-~ ~'§) * S:}.£ 
~ B ~.2.£A-J '§!~~££ 'g'!.£.2.I 'fl-B71~ .,i □HofOj Af% 
i'5f0j Of ~~.2. Lf t! %~ (10)Dil-E Xf ;t,I Oil 'fl-B 717f ~:/st 5:I 01 
t!%W:l S:}.2.12'! Al~.g. ~~ 'fj-tJ7l.2.I ~~77fAI ~ 9 5:J 
7il of;:l_q. 

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 oft 
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 
die 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. 

£ 20jl £AIB l::lr2r ~0I ~ ~~Oil rqE t:1%~(10)£1 A- As shown in Figure 2, the inside of the overall electric 
A~8\:!££ t]'e..f~ 2J t::!%~(10)£1 LH-¥~ .H.~ol:i:l '.?} needle (10) is expressed in the A-A cross-sectional vi 
q. ,g71 ~£1% ~(11)% 7Jl-5f--l::- ~ ¥01(28)-1::- ~~ 71n ew of the electric needle (10) according to the presen 
% ITH fi.-§-0I fil£~ ~ 2'61'.JJ.r ~Jg~£ .5:IOj9JjJ_, ~%~ t invention. When inclining, the needle prod (28) inse 
££ .§ ,g-',!7r g_fo~9}-l::- .g~~ 2'61'~ orj]_ 9}2.Dj, or¥ rting the single-use needle (11) becomes the needle t 
OilAi¥E, -?~££ Ai9J-l::- ~%£1 B \:!0I Y2.ri\1 9}0j ~ o the needle shape and similar shape so that there is 
:£1% ~(11)~ lJl~jJ_ H!1!! ITH ~ 'e!oP,:I ?J.2.\:!Ai "r'2!:::'.::.'E:Jlll no flow and it has the insertion hole shape that of the 
Ho1.5:1-:i HHHLH .A. 01£.s:!. .5:IOj0I-'= 7~-;ir• MJI ;;;1 2i:!.0l( 28) upper portion composed of*** is choked and when t 
~I ~ 7 -'-Cl r:: l::JL~f;: o;.A ::::: II col c{t)o Al ;I ~I; }:-j~;l:7c10)01 he spring (27) is inserted to the cylinder o~tside of th 
- ""' 0 1 E---, _£ -- 0 T'l 1 

L..: 
0 □ e needle prod (28) and when one page which perpen 

~% ofi\l ?J% ITH-1::- 'r~.5:li\l £',J'jJ_ g,g 1F~~~(12)8~ dicularly stands in the lower part of the cylinder bein 
Oil Di~2., 91£~ 0 f-l::- <2:1~% Bq, ,g 71 ~ ¥ 01(28)~10il g divided and the single-use needle (11) being insert 
Ai ::gor-9--c 9~'2!~CH(26)-c "1@~'2!~CH(25)2r ~ ¥ 01 ed and taking out, it is not baggy and the cylinder ca 
(28)~ '2!~ofj]_; {:J-71 "1@~'2!~CH(25)-c 9~'2!~CH(26) n be inserted and it can lure the electric needle (10) 
2J ~(24)% '2!~ 0f0j ,gof B~.2.£ ci\r~ 0l~Dj '21~ does not operate, it is not exposed and it always stay 
~01 -'f.lOi Lf2r 9}j]_; {:J-71 i!(24).g. £E1£I :£1ti~.JJ.r '21~ sin the transparency lid (12) inside. While the vertic 
.5:IOj £E10ilA1 Lr.2.-c %~% -?~ ,gof%1"~-tE-%££ l::lr.:i;1 al connecting belt (26) caught in the needle prod (2 
Oj -9--E <2:1~~ Bq . .5:. ,g71 £E10il-c ?:!t:l:Al(20)0j1Ai Lf 8) connects the administration connection stick (25) 
2.-1::- :c1 ~££ %~% ~£7'1 IJ:j, OPIAi-1::- 1.Sv AA size and needle prod (28) and the administration connecti 
?jtJ;i;:I -"f.7H~ Ar% of2;.£Lf AC££ il%~ 9 9}j]_, DC on stick (25) connects the vertical connecting belt (2 
~ Ar-§-ofO:j .WCHof71 ¥:12.I orlJI ~tJ;i;:I~ il'§~ -?£ :?} 6) and wheel (24) the power the connection splashes 
q. 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 c shape with the high-low limit side c 
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.Sv AA size dry cell tw 
o 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 

0l~Oj{:!q.), -9-Jf£ £% ~~~ ~.g. :::'.::..!!.~(27)£I <2:1~ process where the rotational kinetic energy is transfo 
.JJ.r ~ ~013':~ ~(13)£1 <2:1~£Ai ,g71 OilAi-1::- :::'.::.E~(2 rmed to up down back and forth motion energy is sho 

wn (as shown in the reference furnace is 6, the admi 

£ 30il £AIB 1::Jr2.f ~01 ~ ~~oi1 [[r-e t:1%~<10)£1 B­
B~8\:!££, {:J-71 £ 2£1 ~~£1 .:;i~OJIAi ,gAjlol ~~01 
.5:l;?i.2.Dj, £Ei(22)£1 -§-~0I ~(24)£ '2!~.5:IO, 2.lt]g-§­
Ojll:jAl7f ,gof %~g-§-Ojll:jAI£ ~~.5:l-1::- .JJ.f~~ .!i!.O:l-i? 
qc:g±£ £ 60!1 £AIB~r2r ~01 2f~.H.~ [[r2.f ~~01 

nistration is made according to the arrow). In the abo 
£>Jj]_ gJ-,g 1F~~,~c12)8~0JI Di~2., 91£~ 0r-1::- <2:1~~ ve case, only by that when the electric needle (10) ju 
al-'= 7~O£Dr ,Ad(Jj.5:IOIOLL c',f.Af .A.IIcol(27)0I 717'fAfEH . . 

r._ A- c..: 2 o M- 1 ° 0 -- 0 c..: 0 0 st did not operate the spring (27) as the role of the s 
~ -fi-Alofj]_ 9}0j, ~OI IIl¥0il .g~.5:IS?J[:Pr HHr~ [[H :::'.::.E pring (27) and role of the needle length adjustment ri 
~(27)£%% ~or 7m HHfE ~££ HHfi\1Lf2r %~~ .:tl.1:: ng (13), role were not exposed and it always stayed i 
.zf ~ 9 9}£~ 0 r01 2r',j]_, ~ ~01r~ ~(13).g. Al~ Al n the transparency lid (12) inside it was explained bu 
~:X:r£1 jJ_%% 2..1::of\:! ~ ~013':~ ~(13)% ~2.~ ~£1 t to the additionally add an explanation the spring (2 
~0I~ %-'g-.Jlr 'e..fl::ll21lor7-JI 3':~of0:1 Ar-§-~q, C:rAI ~ofAf 7) always maintains the state of tension and when th 
I:! \?JOI ornror-1::- Ar~g 3':i:l-'l!' ~01 M~.5:17-ll ~ ~DI± e needle being inserted into skin and coming off, the 
~ ~(13)% ~Oj Af%ofj]_, IIl¥0il ~0I ~:,;:I t'J0r %~% spring (27) help is accepted and it frees from to the s 
.=.77IAI ~of-c ~Ar-c uurE R.Jlr~ ~lofO:j ~ ~DI±~ ~ peed which is most fast and the pain is minimized an 
(13)~ ±0:l ~0I IIl¥0il ~0I .g~.5:l7il ofO:j Ar-§-~q. 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 I 
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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£ 40ll £AIB l:::lf2.f ~OI .g ~~OJI [[f-e ~%~(10) %~ 
~~ .:;1± A#39#-s8'2!££, £ 2~ ~cH of01 CIEHJof 
7il E~B £'2!01q. 

£ sOJ1 £AIB 1::1f2.f ~01 .g ~~OJI [[f-e ~%m10) %~ 
~~ .:;i± B#39#-s8\:!££, £ 3~ ~cH of01 CIE1l'al:lof 
7il E~B £'2!01q. 

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. 

£ 60ll £AIB l:::lf2.f ~OI .g ~~OJI [[f-e {l-§-~(10) -§-~ As shown in Figure 6, in the construction of the Inven 
~~ .:;1± 21~~(23)£1 {!~{;)-EH~ LfEfi.:!! £'2!.2.£, £ 3 tion of the drawing, showing the progress of the elect 
£1 ~~£1 .:;1{:JOJIA-j :qJ..11ol ~~S:.10-j 9;q. ric needle (10) power transmitting structure rotary sh 

£ 7, £ 8, £ 9, £ 10, £ 11, £ 120JI £AIB l:::lf2.f ~01 
.g ~~OJI [[f-e ~%~(10)£1 ~fl{,'-of]'.f-'f-~\:1££, ~\:! 
;i;,1.2.1 -1f-2.I-EJ-Oll '§.JJ. 01'.)l '2!0l1Ai l:::lf2.f.g .::1~01q, ~A117f 
~ CH~ .z..t Oil Slt 7il i? {:i ~ q At 8 .2..£ ~ 7-jl S:.l 9;_ .£ !Jj , £1 li 7 I 
8 '21-~ ~~0f.JJ. Al~OI %Ol 0 f!Jj J..I~ Al 1t12.1£1- <2J;t11'3' 
£!-~ 8 £ '6' .2.£ ~ 7-ll S:.I S?f Cf. £ 7£1 ~ '2!£0ll A-j .JJ.2.I (33) 
of2H~Oll-l::- 37H£1 ~_g_(16, 17, 18)2.f ~~l:::lj-e(15)0I 5:!. 
-l::-Cil -e::go1 LH-¥-OJI 5:!.-l::- :X:110-J'tt(19).:i:1.f <2!~£10J :X:110-J7f £1 
!Jj, ~~l:::lj-e(15)~ ~711 TE.\:! ~~'El_g_(16)0ll ~-§-OI 
£1.JJ. :sj'-§-frl:::ll {,'-EH~ ~2.l!Jj, LfDiAI -?%'El_g_(17)2.f ;q 
-§-'el_g_(18)-l::- ~~l:::lj-e~ ~7il T~ ITH □fq ~~Of ~-§-£1 
.Jl, qAI ~711 TE.'2! ~-§-01 @.:i:1.f -§-AIOJI OFF{,'-EH7f .!tlq, 

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 Ieng 
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 Ieng 
thways presses it becomes the OFF state. 

£ 130ll £AIB l:::lf2.f ~OI .g ~~Oil [[f-e ~-§-m10).2.I -e As shown in Figure 13, it is the grip when catching gu 
::go1 ¥~ ::gg {;)-EH~ LfEfi.:!! ~'2!££, i!J-§-~ ::g~ llH.2.I n to the elevation showing the state catching the han 
.::J.~(grip)Olq. ~¥~ ::g~ llH.2.I .::i~(grip)_sc1_q -e-&Oll die part of the electric needle (10) according to the p 
-'f-2.I~ "?Al \?J.2.!Jj :gAm Al~~ of7-jLf \:'Jg Af'EJ"~ Al resent invention. When while nots giving the unreaso 
~~ llH Jtj2.lof!Jj, ·?:Pl~ :sj--§-l:::lj-e(l4)~ T~-? 5:Lq. 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. 

£ 140ll £AIB l:::lf2.f ~OI .g ~~Oil [[f-e {l-§-~(10)£1 ~ 
¥~ ::gg {;)-EH~ LfEfi.:!! ~\:!££, <2!~~ ::g~ [[H.2.1.::J.~ 
(grip)o1q. -e,::go1 ¥~ ::g~ llH.2.I .::J.~(grip)_sc1_q {:JA1l£!­
AI~~~ ccH -R-2.lof!Jj, ?:JAi£ :sJ-%1:::lj-e(14)~ T~? 9J. 
q. 

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 
die part, it is advantageous and the operating button 
(14) can be pressed to the scanning . 

.S:.'i!!OII EH~ {!-'a~~~ Brief explanation of the drawing --=--------=--=-=-=--=-=----------
£ 1g .g ~~OJI [Cf-e ~%~(10) ±~£, Figure 1 is a state elevation in which the electric nee 

£ 4-l::- .g ~~OJI [Cf-e ~%~(10)%~~~ .:;1± A#39# 
-s8\:!£, 

£ 5-l::- .g ~~OJI [Cf-e ~%~(10)%~~~ T± B#39# 
-s8'2!£, 

die (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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5:_ 6-§- ~ ~li?:JOil [[fE- t!%{:!(10)~1 i/(24) %s1t!'§ .,i 5 the electric needle (10) power transmitting structur 
± t_!~~EH Ec'c!, e B' cross-sectional view according to the present inv 

ention , and 

6 the wheel (24) power transmitting structure progre 
ss drawing of the electric needle (10) according to th 
e present invention , and 

7 the electric needle (10) front view according to the 
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 

13.Q_ £ clHJclr\ll l£ :;,;:;.5=.;1;:1c10)01 ~AfOI '=1.§s. :;,<;f_Q_ Ar the present invention, and 5:. L L- 2 0 Vj [[f L L..'. 0 D - L_ ~ -r 2 ~ L.... 0 

EH ~ 'cl 5:_, 

Ec 14-E ~ ~li?:JOil [CfE- t!%~(10)~1 ~¥~ ~.g ~EH~ 
'cl 5:_. 

15 : t!%!tli-E 

24: ii 

28: ~ ~OI 

29 : t!-=?-

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 

12 the electric needle (10) top view according to the 
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) ace 
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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33: ~!-71-=jl 

Disclaimer 

24: the wheel 

25: the administration connection stick 

26: the vertical connecting belt 

27: the spring 

28: the needle prod 

29: the bulb 

30: the ventilation hole 

31: the fixing lid 

33: the ventilation opening 

34: the hinge 

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 

~ gAi'.::: ~04 ~ i!~Qf7l~g'2:J ~%£1 ~8 Ar-§-~~ AIA~~ 0l%oH {!l~£1~~Llq, [[~2.rAi 
¥~~ 0 £ .2.~£1 7r:;~01 ~ 0 (11, ~ gAi~ A~-2:l~ s.t¾ ~g ~~7rOJI £1B ~~~~ cH~ 
o~'.::: 3i 0 £ 01%£IOiAi'.::: '2.!- ~Liq. AIA~ ~ Li1Ei1:J-=L£1 ~~[Qlg0J1 ~{!l~ .2.~i!r ¥~ ~ 
~. Cil0IE1£l ~'§P~l~OJI cwo~OJ ~~:: ~~<2.l ~~~ 7'17'1 PJ~Llq. ~ gAi'.::: '5'-N.£1 A~~-§­
£1 fil0I -r:J~0I fil'.::: ~~ CH"3"~ ~loH DB~ AIA~OJI Ai~£10i XH{!l, ~Ar, clH±t.~-? filg ~ 
~2~ c:: ~Liq, 
(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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A61H 39/08 (2006.01) 

(21) ½i'! ~_'2_ 

(22) ½-'t! ~A} 
10-2004-0113418 
2004\!12~28~ 

/Ji.:H~ 
7~ 71 '?} 0J:Al %'?}7'- i71: 0J:% 1495-35 
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Zl"J-,,_J-F~Q} fJ-71] .':::::.~ 4- ~1711 oH--'- %AM ,;_l.s_oH--'- "'}'i:f?-l ~-"j-s]-'f-'- x%% %~ 4- ~jl. EE '?Ji1]-tI-<'>}~'<l q.A} 
'?]_<'.>__£ ~7]1.£1(~ -=r'EJ(grip)~7l7} {i-t}jl nli:';jt-}n:j, %5:.oJl *11l -'f-t§-'f77cl(l2) 0 1L-} ';1§]% 1](11),g_ ii~~-tH J,,}%W 
~Js=..Jij- t-ts:,i,_:,_L, 'ZJ-,<171 ;=;_ 1:l_;z.l-tto-j "HM 11e-iwg_ 1:---it-ts:,i,_<'.>_9, 1ro,1__t;1__i:+s=.. 31-%l:11~1tl "ri::.~ 7-}%_<'.>_s_ <AAt-s=ioi 112-1 
W% A1l*-t}~ 31% 1:\-~_<'.>__:sc'_. o}~ ~%{JOOl 0 l 1-,l-tI-Bc:}. 
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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 

10 substitute the applicator for a wide variety of massage 

sensations including infrared therapy, copper therapy and a 

heated, vibrating massage. 

20 
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HOT STONE THERAPY WAND MASSAGER 

BACKGROUND OF THE INVENTION 

5 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. 

10 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. 

Even 

15 

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 

20 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 

25 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. 

30 While the above-mentioned types of massagers may be 

suitable for providing a vibratory, massage sensation when 

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 

5 comparable to a holistic, spa-like massage that can only be 

found at expensive resorts or exclusive spas. 

Prior art stone therapy uses heated and cooled therapeutic 

stones to penetrate deeply heating and cooling sensations to a 

10 user's skin and conjure up increased blood circulation and a 

heaJing or massaging effect. Stone massage therapy rejuvenates 

the user's body by using heat transferred through a therapeuLic 

stone to increase and facilitate blood circulation through the 

user's skin, muscles and tissues. This procedure includes 

15 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 

20 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 

2 S consumers of the mass market. 

Thus, it 1s 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 

30 of producing therapeutic hot stone massage sensations, in a portable 

manner at the point of contact of the massaging applicator and 

2 

Petitioner Therabody Ex-1013, 0889



CA 02440783 2003-09-12 

the user•s body and skin tissues. 

SUMMARY OF THE INVENTION 

5 It is an object of the present invention to provide a 

10 

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 other objects and advantages are achieved by the 

present invention th,t 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 

15 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 offset section and a pivot. 

The detachable applicator is connected to the post. The post has 

20 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 t.he applicator with power. The conductor provides the 

heater with power for heating the therapeutic stone. The 

2~ present invention allows the user to apply the vibrating 

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. 

30 The above and other objects, advantages and benefits of the 

present invention will be understood by reference to the 

3 
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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 1r,1-held massager according to 

the present invention; 

Fig. 2 is a cross sectional view of an applicator of the 

15 hand-held massager of Fig. 1; 

Fig. 3 is a perspective view of the hand-held massager of 

Fig. li 

20 Fig. 4 is a perspective exploded view of another preferred 

25 

30 

e~bodirnent 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 sectional 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 

4 
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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 to vibrate. The user may adjust the configuration 

of the handle 20. The handle 20 may deform in a pre-selected 

5 manner to apply applicator 12 to various 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 

10 20 may be formed having at least three members predominantly a 

tubular gri~ or section 30, an offset section 35 and a post 40. 

15 

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 

one 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 of handle 20 to an orientation 

20 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 

25 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 

30 pivoting the offset section with respect to the grip for 

5 
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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 

5 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 so. 
Post 40 preferably has a diameter that is less than a diameter 

10 of handle 20 such that the exemplary detachable applicator 12 

15 

may mate with post 40 and rest er or overlay the post. In this 

manner, post 40 and a~plicator 12 may deflect about flexi~le 

pipe 25. 

Referring again to Fig. 1, post 40 has a biasing device 55 

that is positioned about a portion of the post. Biasing device 

55 may be a cylindrical coil disposed on post 40. In another 

exemplary embodiment of the present invention1 a detent (not 

shown) or other suitable member may be disposed on the post 40 

20 or an outermost end 50 for selectively engaging the post with 

applicator 12. Post 40 may 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 

25 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 

30 shapes and sizes having any number of discrete bumps, 

striations, contours, dimples or any combination thereof 

6 
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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, 

5 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. 

10 

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 

15 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 may rest in a suitable sized aperture 60 in 

the top of applicator 12 for application to the user's skin, 

20 muscles, back or any combination thereof. 

Therapeutic stone 65 is illustrated as circular and oblong 

in shape. However, therapeutic stone 65 may be any size and 

shape suitable for imparting a therapeutic hot stone massage to 

25 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 65, when heated and vibrating, is 

30 intended to promote circulation of the blood at or near the site 

7 
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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, 

5 therapeutic stone 65 also 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 

10 different sized or shaped stones that may rest in applicator 12. 

Therapeutic stone 65 is free from sharp edges and ha~ 

lateral sides that are conducive to either heat transfer or 

conducive to a imparting a cooling sensation upon the user. 

15 

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 

20 transfer. The copper material also vibrates and is heated by 

heater 70_ Copper material also facilitates and/or stimulates 

blood circulation, reduces swelling and relieves aching joints 

25 

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 BO in handle 

30 20. Infrared device 75 is in aperture 60 of applicator 12 and 

emits infrared radiation to the user's skin and body tissues. 

8 
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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 

5 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, 

10 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 

15 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 ~ad 90. Pad 90 may be an ethylene-vinyl 

20 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 

90 may be a fabric or spongy material. Preferably, pad 90 

overlaps at least a portion of applicator 12. Pad 90 may be 

25 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 90 may also be used 

for the application of water moisture, cream, vitamin, nutrient, 

30 medicinal additive or any combination thereof to the user 1 s 

9 
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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 

10 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~~l 

sides that have a suitable length to allow post 40 to mate 

therein. Lip 95 also has a corresponding notches 100, 105 

15 disposed in a suitable location on the lateral exterior of lip 

95, to allow biasing device 55 to fit therein. Biasing device 

55 contracts when engaging the lateral sides of lip 95 and then 

expands once disposed in notch 100, 105 to allow applicator 12 

to be selective~y fastened to post 40. One skilled in the art 

20 should appreciate that biasing device 55 is suitable to hold 

applicator 12 on post 40 when the user is ma.--iipulating massager 

10 on the user's skin and body. 

Applicator 12 may be made of a thermoplastic, a polymer, a 

25 metallic material or any material havi_ng 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 

30 of applicator 12. In yet another exemplary embodiment of the 

present invention, applicator 12 may have a combination of 

10 

Petitioner Therabody Ex-1013, 0897



CA 02440783 2003-09-12 

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 

5 by changing the crientation of the masseur's hands. 

Referring again to Fig. 5, handle 20 also has an interior 

that may house vibrating mechanism 105. Vibrating mechanism 105 

may be housed in the interior of post 40, the interior of handle 

10 20, grip section 30, offset section 35, applicator 12 or any 

combinations thereof. In 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 

15 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 

20 in post 40 and applicator 12, when the applicator is disposed 

over the post 40. Motor 110 has a motor output 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 

25 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. 

30 

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 

5 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, applicator 12 has 

10 heater 70 disposed winding along its interior and around 

therapeutic stone 65. In anothe~ Pmbodiment, 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 

15 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 also be in applicator 12. 

20 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 

25 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 

30 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 

5 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 

10 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 

is electrically connected to power supply 80 by a wire 150. 

Applicator 12 also has a first and second male conductors 155, 

160, respectively. First and second male conductors 155, 160 

are generally cylindrical in shape and are made from any 

suitable electrically conductive material known in the art. 

20 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. 

25 In this manner, when applicator 12 is fastened on post 40, 

heater 70 is energized with power. 

30 

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 

5 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 

10 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 

15 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 l2, therapeutic 

stones 65 and/or contours of applicator 12 with body tissues and 

20 skin of the user by grasping handle 20 at the gripping notches 

170. 

In one embodiment, heater 70 and motor 110 are 

electrically connected to power supply 80. In a preferred 

25 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. 

30 Additionally, electrically connected between power supply 

80, 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 

5 user. When second switch 186 is in the first position, heating 

sensations will be imparted to the user through therapeutic 

10 

1.5 

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 rnassag_er 10 is off. 

In operation, when the user rlesires 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 across 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 

20 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. 

25 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 

30 first position, power is transferred from power supply 80 across 

second switch 186 through first and second sockets 135, 140 to 

15 
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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 

S 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 

10 190 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 

15 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 

20 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. 

25 

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 spa or finger like massage. One skilled in the art 

30 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 

5 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. 

10 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, 

15 modifications and variances. 

17 
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WHAT IS CLAIMED IS: 

I) 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 

Petitioner Therabody Ex-1013, 0905



CA 02440783 2003-09-12 

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 daim 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 increased 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 

Petitioner Therabody Ex-1013, 0906



/
1

0
 

9 0 I\
) .. .. 0 

35
 

-.J
 

(X
) w
 

I\
) 

0 
,....

.. ---
0 

V
l 

w
 

I I-"
 

I\
) I 0 (X
) 

65
 

18
5 

20
 

12
 

FI
G

. 
1 

Petitioner Therabody Ex-1013, 0907



CA 02440783 2003-12-08 

215 

12 

FIG. 2 

Petitioner Therabody Ex-1013, 0908



3/5 

~ 
~ 

8 ~ 
0 

~ -----.... ~ 
~ 

0 ~ r0 

u) 
c:D 

~ 
-r-

0 
r- C(j - ~ 0 . 

C.!) 
~ 

~ 

'£l-

Petitioner Therabody Ex-1013, 0909



I.{) 
c.D 

I.{) 
r---

N 

03 12-08 CA 02440783 20 -

4/5 

0 
c.o 

Petitioner Therabody Ex-1013, 0910



20
 

55
 

40
 

6
0

, 
I
>

 I
 

I 
~ 

' 
12

5 
18

5 
16

5 
~ 

I 
0 

\ 
I\

) .. .. 
r _

_ 
..1

 _
_

 7
 

0 -.J
 

(X
) 

I 
w

 

I 
I\

) 

0 

I 
V

t 
0 

--
w

 
I 

V
t 

I I-"
 

I 
I\

) 

I 
I 0 

L
-
-
j-

-
J
 

(X
) 

\ 
I 

I 
__

,;;
> 

I 
""

'\
J 

I 
I 

I 
I 

\ 
\ 

65
 

. 
. ·

~ 
~
 
'.

,
''
 '
,
 

~
' 
'
'
 '
'
'
 '
,
 . 

I 
I 

80
 

11
0 

15
0 

I 

10
5 

95
 

55
 

l l 
, 

70
 

F
IG

. 
5 

Petitioner Therabody Ex-1013, 0911



Eye massage device capable of securing visibility 
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Abstract 

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 alock. 
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English Abstract (Native or MT) 

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 olock. 
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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 tho 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 compr ses 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. 
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Description 

TECHNICAL FIELD 

The present invention relates generally relates to an eye massager, 

and rnore parlicularly lo a vibration is not lransrnilled lo lire pupil directly to 

the skin around the eyes to 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 

[00C2] 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 to the reasons 

described below. 

[00C3] The reason why such a phenomenon occurs whore tho 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. 

[00C4J 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. 

[00C5] In addition, a more efficient for skin care visit lo 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. 

[00C6] 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 to 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. 

[00C?J 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. 20-0127999"acupressure massage machine the 

spigot for a possib e 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. 

[00C9] 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. 

[00121 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 trat 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 a 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 seoum 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 lhe 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. 

[0016] 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 lhe 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 fo'med 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 ;he 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, :he 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 manne' 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 illustrates 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 

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. 

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. 

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. 

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). 

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. 

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. 

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. 

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 tre 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. 

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. 

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 
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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. 

[0036] 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 :he 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. 

[003/J 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 vibralor (110) ground or the negative pole or lhe dry ballery 

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 ("30) and detachment of the cap (144) and the contact 

block (142) formed along a circumference of which is composed of the 

acupressure protrusions (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 (1L 1) 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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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. 

However, as in the presert 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 invertion. 

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 o' the casirg (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. 

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. 

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 v sion to help improve to a massage apparatus 

according to the invention. 

On the other hand, the contact block (142) are formed which include 

the acupressure protrusions (146), 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. 

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. 

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 

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. 

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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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 

probe (130) and trrough 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. 

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. 

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. 

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. 

For example, the contact block formed of the acupressure protrusions 

shown in the foregoing description and drawings without being limited to 

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. 

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 protrusions (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. 

In this way, the perforations (143) of the upper and lower parts of the 

acupressure protrusions (146) is formed, at the time of a pupil of the eye 

massaging acJpressure 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 

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 protrusions: 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 

pressed against the affected part is connected 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. Tn 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. 1 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 

1 3 and a main body portion 14. A motor 1 5 is accommodated inside the vibrating portion 1 3, 

a switch mechanism 40 is accommodated inside the main body portion 14, and a dry battery 

16 is accommodated inside the handle 12. An unbalanced portion jFl 18, which is eccentric to 

the shaft center, is attached to the output shaft 1 7 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 of the 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 of the handle 12 is screwed onto a male screw formed on the outer peripheral surface of 

the opening 11 a of the casing 11. Are connected to each other by. 

44 An O-ring 21 is inserted between the step 11 b formed on the outer periphery of the base of 

the opening 11 a 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 22g of this cover extends to the step portion flb of the casing 

opening 11 a. On the other hand, the second cover 2 3 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 ofthe opening 22m ofthe 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 1 2 arc surely 

protected from the outside watertightness. The motor 15 is held by a pair of ribs 13a and 13b 

formed in the vibrating portion 1 3, and the output shaft 1 7 extends toward the bottom 

portion 11 c of the casing 11. The vibrating portion 13 is formed with protrusions 1 gc 

protruding outward, and the first cover 22 is formed with protrusions 22b corresponding to 

these protrusions 13c. The projections 13 c and 22b are pressed against the affected area, and 

the vibration generated by the weight 1 8 is transmitted to the affected area via the 

projections. Two dry batteries 16 are accommodated in the handle 1 2 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 ofa 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 ofthe opening 12g ofthe handle 12. 

Lock to 12b. A conductive member 2 7 is provided on the inner wall surface 1 of the opening 

11 a ofthe casing 11. The lower end portion 27a ofthe conductive member 27 is formed in 

an annular shape and is locked to the edge portion of the opening portion 11 a to contact the 

upper end portion 26b of the conductive member 26 of the handle 12, and the upper end 

portion 2 7b of the conductive member 2 7 is located at the base portion of the opening portion 

11 a. Extend to. The lead wire 2 8 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 lead wires 29 and 30 electrically 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 connecting portion 3 1 between the vibrating 

portion 13 and the main body portion 14. The connecting portion 3 1 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 3 1, 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 3 1 flexes. Therefore, when the vibration part 1 3 vibrates due to the 

rotation of the motor 15, this vibration is absorbed in the connection part 3 1 and is not 

transmitted to the main body part 14. Reinforcing ribs 14 b 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 31. The first contact metal fitting 41 is attached to a U-shaped mounting 

member 43 held between the connection portion 3 1 and the protrusion 3 1 b provided in the 

vicinity thereof, and electrically connected to the contact portion 4 2 b of the second contact 

metal fitting 42. It has a contact part 41 a 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 the illustrated state, and the contact parts 41 a and 42b ofthc first and second 

contad fittings 41 and 42 are difficult to contact each other. Therefore, the switch nti40 is in 

the OFF state, and the motor 1 5 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 31 c 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 41 a and 42b electrically contact. As a result, 

the motor 1 5 rotates and the vibrating portion 1 3 vibrates. Next, when the vibrating part 1 3 1s 

released from the affected part, the connection part 3 1 narrows the opening 31 c and restores 

to the state shown in the drawing, and the contact parts 41 a and 42b again pass NI 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 3 1 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 3 1 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 easy to hold the handle 12. Further, since the casing 11 and the handle 12 arc kept 

watertight and shielded from the outside to be assembled, the pine surge machine can be 

used in a place with a lot of water 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. l 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. 11 ... Casing, 12 ... Grip, 13 ... Vibrating part, 14 ... Main body part, 

15 ... Motor, 16 ... Dry battery, 1 8 ... Unbalance weight, 3 1 ... Connection part, 40 ... Switch 

mechanism. 2nd 3rd 104 7 40th 
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(57) Abstract 

Claims: 1 page Description: 3 pages 

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 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, 

=i 
r-- and the bottom end of the upper cover is externally 
Lt) connected with a lower cover; the right side of the upper 
g cover is externally installed with a rear cover, and the 
~ lower end of the left side of the rear cover is connected 
C\I 

z 
0 

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 main board (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 (1 0); 
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 

Comfortable Massager 

Technical Field 

Page 1 of 3 

[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 shaft 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. 

[001 0] 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 
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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 shaft. 

Brief Description of the Drawings 

[0012] 

[0013] 

Fig. 1 is a decomposition structure diagram of the present utility model; 

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 shaft 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 mainboard1 O; the PCB mainboard 1 0 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 1 O; 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 shaft 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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Fl199003376A MASSAGEAPPARAT. 

Publication Number: Fl199003376A 

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: 

lnventor-w/address: MIRFAKHRAEI KAVEH 

Assignee - DWPI: 
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Massageapparat 

(56) Viitejulkaisut - Anforda publikationer 

US A 3996929 (A 61H 11/00) 

(57) Tiivistelma - Sammandrag 

Keksinntln kohteena on hierontalai te, j oka 

k3sittaa runko-osan (1), ainakin yhdella 

nokalla (2) varustetun pytlrivan elimen (3) 

tai vastaavan, moottorin (4), joka on so­

vi tettu pytlri ttamaan elinta ( 3), ainakin 

yhden varsiosan (6), jonka toinen paa pai­

nautuu nokkaa ( 2) vasten j a toinen paa 

ulottuu runko-osan ulkopuolelle, jolloin 

elimen (3) pytlriminen saa aikaan varsiosan 

runko-osan ulkopuolelle ulottuvan paan 

edestakaisen liikkeen, varsinaisen hieron­

tavalineen (8), valineet moottorin (4) 

saatamiseksi ja pyOraelimet (9,10). Moni­

puolisen laitteen aikaansaamiseksi lait­

tecssa on alm1kfn yk!:i moottori (11, 12), 

joka on sovi tettu pyl>ri tt:1mti3n ja k33nta­

maan pyOraelimia ( 1 o, 9 ) j a kauko-ohj us­

lai tteen ( RL), j olla hieronnan kohteena 

oleva ihminen voi ohjata py6r3elimiin vai­

kuttavaa moottoria (11,12) laitteen siir­

tamiseksi oikeaan kohtaan. 
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Uppfinningen avser en rnassageapparat 

omfattande en stomdel (1), ett med 

atminstone en neck (2) forsett roterande 

organ (3) eller motsvarande, en motor 

(4) anordnad att driva organet (3), 

atminstone en armkomponent (6), vars 

ena anda trycker mot nocken (2) och 

andra anda gar utanfor stomdelen, varvid 

organets (3) rotation astadkommer en 

fram och Ater gaende rorelse i den utan­

for stomdelen gaende andan, det egentliga 

massageorganet (8), organ for reglering 

av motorn (4) och hjulorganen (9, 10). 

For astadkommande av en mangsidig 

apparat har apparaten atminstone en 

motor (11, 12) anordnad att driva och 

vanda hjulorganen (9, 10), och en 

fjarrstyrningsanordning (RL), med 

vilken den massage undergaende perso-

nen kan styra den pa hjulorganen in­

verkande motorn (11, 12) for att for­

flytta apparaten till ratt stalle. 

85329 
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Hierontalaite 

Keksinnon kohteena on hierontalaite, joka kasittaa 

runko-osan ja runko-osan varaan sovitetut ainakin yhdella 

5 nokalla tai vastaavalla varustetun pyorivasti sovitetun 

elimen, moottorin ja voimansiirtovalineet, jotka on sovi­

tettu pyorittamaan nokilla varustettua elinta tai vas­

taavaa, ainakin yhden pi tkanomaisen varsiosan, jonka toinen 

paa on sovitettu painautumaan nokkaa tai vastaavaa vasten 

10 ja toinen pa.a on sovitettu ulottumaan runko-osan ulkopuo­

lelle, jolloin moottorin pyorittaessa nokilla varustettua 

elinta tai vastaavaa, varsiosan nokkaa tai vastaavaa vasten 

painautuva pa.a liikkuu nokan liikkeiden mukaisesti ja ai­

kaansaa varsiosan toisen paan edestakaisen liikkeen, runko-

15 osan ulkopuolelle ulottuvaan varsiosan paahan sovitettavan, 

hieronnan kohteena olevaan ihmiseen koskettavan varsinaisen 

hierontavlHineen ja valineet nokilla varustettua elinta 

tai vastaavaa pyorittavan moottorin saatamiseksi, jolloin 

runko-osan alapintaan on sovitettu pyoraelimet, joiden 

20 varassa runko-osa on sovi tettu olemaan lattialla tai muulla 

vastaavalla tukipinnalla. 

25 

Tallaiset laitteet ovat nykyaan hyvin tunnettuja. 

Esimerkkina alalla tunnetusta tekniikasta voidaan mainita 

laite, joka on kuvattu US-patenttijulkaisussa 3 616 793. 

Edella mainitussa US-patenttijulkaisussa kuvatun 

lai tteen j a myos muiden vastaavien lai tteiden epakohtana on 

kuitenkin esimerkiksi se, etta niiden kaytto yksin on vai­

valloista ja usein jopa mahdotonta. Edella mainitulla sei­

kalla tarkoitetaan sita, etta laitteen kayttajalla taytyy 

30 olla mukana toinen henkilo, joka asettaa laitteen oikealle 

kohdalle ja saataa hierontavoimakkuutta hierottavan ohjei­

den mukaan. Tunnettujen laitteiden kaytto yksin on usein 

jopa taysin terveelle hankalaa ja sairaalle, jotka tarvit­

sevat use in hierontaa, useimmissa tapauksissa taysin mahdo-

35 tonta. EdellM. mainituista syista johtuen aiemmin tunnettu-
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jen laitteiden kaytto onkin jaanyt suhteellisen vahaiseksi 

varsinkin kotikaytossa. 

Keksinnon tarkoi tuksena on saada aikaan hierontalai­

te, jonka avulla aiemmin tunnetun tekniikan epakohdat voi-

5 daan eliminoida. Tahan on paasty keksinn5n mukaisen hieron­

talai tteen avulla, joka on tunnettu siita, etta laitteessa 

on ainakin yksi moottori, joka on sovitettu pyarittamaan ja 

kaantamaan runko-osan alapintaan sovi tettuj a pyoraelimia j a 

kauko-ohjauslaitteen, jolla hieronnan kohteena oleva ihmi-

10 nen voi ohjata pyoraelimiin vaikuttavaa moottoria laitteen 

siirtamiseksi oikeaan kohtaan. 

Keksinnan mukaisen laitteen etuna on ennen kaikkea 

se, etta laitteen kayttaja voi ohjata ja saataa laitetta 

taysin oman halunsa mukaan ilman avustavan henkilan lasna-

15 oloa. Kayttaja voi ohjata laitteen taysin vapaasti halua­

maansa kohtaan, ts. laitteen avulla voidaan hieroa mita 

tahansa ruumiin kohtaa, esimerkiksi selkaa eri kohdista 

j ne. ilman etta hieronnan kohteena olevan ihmisen tarvi tsee 

liikkua tai kHyttaa laitteen siirtoon toista henkilaa. 

20 Keksinnon etuna on myos sen yksinkertaisuus, jolloin sen 

toteutus ja kaytto muodostuvat edulliseksi. Etuna on edel­

leen se, etta keksinnon mukainen laite voidaan tehda suh­

teellisen pienikokoiseksi, jolloin laitteen siirtaminen 

kantamalla paikasta toiseen ja sailytys on yksinkertaista. 

25 Ko. seikalla on olennainen merki tys varsinkin kotikaytossa. 

Keksintoa ryhdytaan selvittamaan seuraavassa tarkem­

min oheisessa piirustuksessa esitetyn era.an edullisen suo­

ritusesimerkin avulla, jolloin 

kuvio l esi ttaa keksinnon mukaista lai tetta periaat-

30 teellisena sivulta nahtyna kuvantona, 

35 

kuvio 2 esittaa kuvion 1 laitetta toiselta sivulta 

nahtyna kuvantona, 

kuvio 3 esittaa kuvioiden 1 ja 2 mukaista laitetta 

takaa nahtyna kuvantona, 

kuvio 4 esi ttaa kuvioiden 1-3 mukaista lai tetta 
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edesta nahtyna kuvantona, 

kuvio 5 esittaa kuvioiden 1-4 mukaista laitetta 

alapuolelta nahtyna kuvantona ja 

kuvio 6 esittlil:i kuvioiden 1-5 mukaista laitetta 

5 ylapuolelta nahtyna kuvantona. 

Kuvioissa 1-6 on esitetty periaatteellisesti keksin­

n5n mukaisen laitteen eras sovellutusmuoto. Viitenumeron 1 

avulla on esitetty laitteen runko-osa. Runko-osan 1 varaan 

on sovitettu nokilla 2 varustettu elin 3. Nokilla varustet-

10 tu elin 3 on sovitettu pyorivasti alustan 1 varaan. Nokilla 

2 varustettua elinta py6ri tetaan moottorin 4 ja voimansiir­

tovalineen 5 avulla. Kuvioiden suori tusesimerkissa moottori 

4 on sahkomoottori ja voimansiirtoelin 5 on hihna. 

Viitenumeron 6 avulla kuvioihin on merkitty pitkan-

15 omaiset varsiosat, joiden toiset paat on sovitettu painau­

tumaan nokkia 2 vasten ja toiset paat on sovitettu ulottu­

maan runko-osan 1 ulkopuolelle. Varsiosien paat saadaan 

painautumaan 'nokkia 2 vasten esimerkiksi jousielinten 7 

avulla. Moottorin 4 py5ri ttaessa nokilla 2 varustettua 

20 elinta, varsiosien 6 nokkia 2 vasten painautuvat paat liik­

kuvat nokkien 2 liikkeiden ja muotojen mukaisesti, jolloin 

aikaansaadaan varsiosien toisten paiden edestakaiset liik­

keet. Varsiosat 6 on kiinnitetty kaantyvasti paiden vali­

selta alueelta runko-osaan 1 niin, etta runko-osan 1 ulko-

25 puolelle ulottuvat paat muodostavat toiset vipuvarret ja 

nokkia 2 vasten painautuvat paat vastaavasti toiset vipu­

varret. Edella esitetty yksityiskohta nakyy erityisen sel­

vasti kuvioissa 1 ja 2. 

Pitkanomaisten varsiosien 6 runko-osan ulkopuolelle 

30 ulottuviin paihin voidaan kiinni ttaa hieronnan kohteena 

olevaan ihmiseen koskettavat varsinaiset hierontavalineet 

8. 

Laitteessa on viela lisaksi valineet nokilla 2 va­

rustettua elinta 3 py5rittavan moottorin 4 saatamiseksi ja 

35 runko-osan alapintaan sovitetut pyoraelimet 9, 10, joiden 
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varassa runko-osa 1 on sovi tettu olemaan lattialla tai muun 

vastaavan tukipinnan varassa. 

Keksinnon mukaisesti lai ttessa on ainakin yksi moot­

tori 11, 12, joka on sovitettu pyorittamaan ja kaantamaan 

5 runko-osan 1 alapintaan sovi tettuj a pyoraelimia 9, 1. Lai t­

teeseen liittyy viela lisaksi kauko-ohjauslaite, jolla 

hieronnan kohteena oleva ihminen voi ohj ata pyoraelimiin 9, 

10 vaikuttavaa moottoria 11, 12 ja nokilla 2 varustettua 

elinta 3 pyori ttavaa moottoria 4 lai tteen siirtamiseksi 

10 oikeaan kohtaan ja oikean hierontatehon aikaansaamiseksi. 

Kuvioiden mukaisessa sovellutusesimerkissa kaytetaan kahta 

pyoraelimiin 9, 10 vaikuttavaa moottoria 11, 12, jolloin 

toinen moottori 11 on sovitettu pyorittamaan runko-osan 

toisessa paassa olevia pyoraelimia 10 j a toinen moottori 12 

15 on sovitettu kaantamaan runko-osan toisessa paassa olevia 

pyoraelimia 9. 

20 

Kuvioiden esimerkissa moottori 11 pyorittaa pyora­

elinta 10 kitkavalityksen avulla ja moottori 12 kaantaa 

pyoraelimia 9 sopivan tankovalityksen avulla. 

Kauko-ohjauslaite voi olla ns. langaton laite, esi-

merkiksi radio-ohj auslai te RL tai vaihtoehtoisesti myos ns. 

lankaohjausperiaatteella toimiva laite, jolloin kauko-oh­

j aus lai te on yhdistetty hierontalai tteeseen esimerkiksi 

sahkojohtimen avulla. 

25 Viitteen PK avulla kuvioon 4 on merkitty paakytkin, 

joka voi olla mika tahansa ns. ON/OFF kytkin. Viitteiden TS 

ja JS avulla kuvioon 4 on merkitty saatimet, joiden avulla 

voidaan saataa tehoa ja jousielimen 7 jaykkyytta. 

Keksinnon mukainen laite toimii periaatteessa seu-

30 raavasti. Hieronnan kohteena oleva henkilo asettuu esimer­

kiksi pitkalleen lattialle ja ohjaa kuvioissa 1-6 esitetyn 

laitteen kauko-ohjauslaitteen avulla oikeaan kohtaan niin, 

ettti hierontavt.dineet 8 ovat hierontakohdan ylapuolella. 

Moottori pyorittaa elinta 3, jolloin nokat 2 synnyttavat 

35 varsiosiin 6 liikkeen, jolloin varsiosien runko-osan ulko-
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puolelle ulottuvat paat liikkuvat ylos-alas-suunnassa kuten 

kuvioissa 1 ja 2 on esitetty. Edella esitetty liike aikaan­

saa varsinaisten hierontavalineiden 8 vastaavanlaisen yl5s­

alas-liikkeen, ts. varsinaisen hierontaliikkeen. Hieron-

5 taliikkeen, ts. taputuksen taajuutta voidaan saataa saata­

mallH moottoria 4 esimerkiksi saatimen TS avulla. Hieronnan 

tehon saatiminen voi tapahtua esimerkiksi saatimen JS avul­

la, ts. saatamalla jousielimen jaykkyytta. Kaikki em. saa­

dot voidaan kuitenkin sovittaa tehtavaksi my5s kauko-oh-

10 j auslai tteen avulla mikali tallainen toiminta katsotaan 

tarpeelliseksi. Myoskin on mahdollista, etta laitteessa on 

molemmat toiminnot, ts. satitimilla TS ja JS tehtavat saadot 

ja kauko-ohjauslaitteen avulla tehtavat vastaavat saadot. 

Edell a kuvatun hierontavaiheen j alkeen hieronnan 

15 kohteena oleva henkilo voi ohjata laitteen liikkumaan niin, 

etta hierontavalineet 8 ulottuvat toiseen hierontakohtee­

seen jne. 

Lai tetta voidaan ktiyttaa myos niin, ettti hierontavti­

lineet 8 saadetaan painamaan esimerkiksi seltin tiettyyn 

20 kohtaan, jolloin ohjaamalla laitetta kauko-ohjauslaitteen 

avulla niin, etta se liikkuu edestakaisin lattialla aikaan­

saadaan hierontaliike. Tassa tilanteessa varret pysyvat 

paikallaan. Hieronnan kohteena oleva henkilo voi tehda 

tamankin toiminnan ilman avustavaa henkilOa. Em. toiminnon 

25 aikaansaamiseksi hierontavalineiden varret kiinnitettian 

ktitinnettavasti varsiosiin 6. Kiinnitys voidaan tehda esi­

merkiksi ruuvien avulla, jolloin varret voidaan katintaa 

helposti ja nopeasti haluttuun asentoon ja my5s lukita ko. 

asentoon. Varsien pysyminen paikallaan voidaan aikaansaada 

30 esimerkiksi kolmiasentoisen kytkimen TS avulla niin, etta 

kytkimessa TS on yksi asento, jossa varret eivtit liiku ja 

em. asennon lisaksi kaksi muuta asentoa min ja max, joiden 

vtilillti on portaaton stiat5. Luonnollisesti em. toiminto 

voidaan aikaansaada myos erillisilla kytkimilla. 

35 Keksinn5n olennaisena seikkana on siis se, etta 
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hieronnan kohteena oleva henkilo voi ohjata laitetta itse 

niin, etta laite hieroo kehoa halutuista kohdista ja halu­

tulla tavalla. Laite siirtyy siis itse omalla voimanlah­

teellaan haluttuun kohtaan jne. 

Edella esitettya suoritusesimerkkia ei ale tarkoi­

tettu mi tenkaan raj oi ttamaan keksintoa, vaan keksintoa 

voidaan muunnella patenttivaatimusten pui tteissa taysin 

vapaasti. Nainollen on selvaa, etta keksinnon mukaisen 

laitteen tai sen yksityiskohtien ei valttamatta tarvitse 

10 olla juuri sellaisia kuin kuvioissa on esi tetty, vaan muun­

laisetkin ratkaisut ovat mahdollisia. Hierontavalineiden 

muoto ja niiden varsien pituus voidaan valita taysin va­

paasti. Laitteen vets.vat pyorat voidaan tehda myos kaanty­

viksi jne. Pyoraelinten kaantyminen voidaan aikaansaada 

15 myos erilaisten servolaitteiden avulla. Pyoraelimina voi­

daan kayttaa mita tahansa sinansa tunnettuja elimia. Moot­

toreiden voimansiirrot voidaan toteuttaa milla tahansa 

sinansa tunnetullavoimansi:i.r1::Qj i:i.i:-j ~~t~lylla, hammaspyoril­

la, nestevalityksilla yms. Laitteen ulkomuoto voidaan myos 

20 tehda millaiseksi tahansa. Laite voidaan esimerkiksi kote­

loida j a tehda myos kotelon avulla kannettavaksi yksikoksi. 

Nokilla varustetun elimen tilalla voidaan kayttaa myos 

elinta, johon varren toinen pa.a on kiinnitetty ja liikkuu 

elimen pyoriessa pakko-ohjattuna ennal tamaaditylHi tavalla. 

25 Tallaisessa suoritusmuodossa varsien taytyy olla pituudel­

taan muuttuvia, esimerkiksi teleskooppiperiaatteella toimi­

via osia. Nokilla varustetun elimen tai vastaavan ei myos­

kaan v:11 ttamatta tarvi tse olla pystysuorassa asennossa 

kuten kuvioissa on esitetty, vaan vaakasuora asento on myos 

30 mahdollinen. Talloin hieronta on erityyppista kuin kuvioi­

den esimerkissa, silla varret liikkuvat vaakatasossa. On 

lisaksi taysin mahdollista valmistaa laite, jossa nokilla 

varustettu elin tai vastaava on kaannettavissa pystyasen­

nosta vaaka-asentoon ja painvastoin halutusta hierontatyy-

35 pista riippuen. 
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Patenttivaatimukset: 

1. Hierontalaite, joka kasittaa runko-osan (1) ja 

runko-osan ( 1) varaan sovi tetut ainakin yhdelHi nokalla 

5 tai vastaavalla (2) varustetun pyorivasti sovitetun elimen 

(3), moottorin (4) ja voimansiirtovalineet (5), jotka on 

sovitettu pyorittamaan nokilla (2) varustettua elinta (3) 

tai vastaavaa, ainakin yhden pitkanomaisen varsiosan (6), 

jonka toinen paa on sovitettu painautumaan nokkaa (2) tai 

10 vastaavna vasten j a toinen paa on sovi tettu ulottumaan 

runko-osan (1) ulkopuolelle, jolloin moottorin (4) pyorit­

taessa nokilla (2) varustettua elinta (3) tai vastaavaa, 

varsiosan (6) nokkaa (2) tai vastaavaa vasten painautuva 

paa liikkuu nokan tai vastaavan liikkeiden mukaisesti ja 

15 aikaansaa varsiosan (6) toisen paan edestakaisen liikkeen, 

runko-osan ( 1) ulkopuolelle ulottuvaan varsiosan ( 6 ) paahan 

sovitettavan, hieronnan kohteena olevaan ihmiseen kosket­

tavan varsinaisen hierontavalineen (8) ja valineet nokilla 

varustettua elinta (3) tai vastaavaa pyorittavan moottorin 

20 ( 4) saatamiseksi, jolloin runko-osan ( 1) alapintaan on 

sovitettu pyoraelimet (9,10), joiden varassa runko-osa (1) 

on sovi tettu olemaan lattialla tai muulla vastaavalla tuki­

pinnalla, tun nett u siita, etta laitteessa on ainakin 

yksi moottori (11,12), joka on sovitettu pyorittamaan ja 

25 kaantamaan runko-osan (1) alapintaan sovitettuja pyoraeli­

mia (10,9) ja kauko-ohjauslaitteen (RL), jolla hieronnan 

kohteena oleva ihminen voi ohjata pyoraelimiin (10,9) vai­

kuttavaa moottoria (11,12) laitteen siirtamiseksi oikeaan 

kohtaan. 

30 2. Patenttivaatimuksen 1 mukainen hierontalaite, 

tun nett u siita, etta pyoraelimiin (10,9) vaikuttavia 

moottoreita (11,12) on kaksi, jolloin toinen moottori (11) 

on sovitettu pyorittamaan runko-osan (1) toisessa paassa 

olevia pyoraelimia (10) ja toinen moottori (12) on sovitet-

35 tu kaantamaan runko-osan (1) toisessa paassa olevia pyora-
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elimia (9). 

3. Patenttivaatimuksen 1 tai 2 mukainen hierontalai­

te, tun nett u siita, etta kauko-ohjauslaite on radio­

ohjauslaite (RL). 

4. Patenttivaatimuksen 1 tai 2 mukainen hierontalai­

te, tun nett u siita, etta kauko-ohjauslaite on yhdis­

tetty johdinvalineella hierontalaitteeseen. 
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Patentkrav 

1. Massageapparat som omfattar en stomdel (1) och 

pA stomdelen (1) anordnade: ett med minst en nock eller 

5 liknande ( 2) f5rsett roterande anordnat organ ( 3), en motor 

(4) och kraft5verforingsmedel (5) anordnade att rotera det 

med nockar (2) f5rsedda organet (3) eller liknande, Atmin­

stone en langstrackt armdel (6), vars ena ande ar anordnad 

att anligga mot nocken (2) eller liknande och vars andra 

10 ande ar anordnad att stracka sig utanfor stomdelen (1), 

varvid da motorn (4) roterar det med nockar (2) f5rsedda 

organet (3) eller liknande r5r sig armdelens (6) mot nocken 

(2) eller liknande anliggande ande i enlighet med rorelsen 

av nocken eller liknande och astadkommer en fram och ater 

15 gAende r5relse i armdelens (6) andra ande, ett i den utan­

f6r stomdelen (1) sig strackande armdelens (6) ande anord­

nat egentligt massageorgan (8) som ber5r manniskan som ut­

g6r massageforemalet, och medel f5r reglering av motorn ( 4) 

som roterar det med nockar f5rsedda organet (3) eller lik-

20 nande, varvid • i stomdelens ( 1) undre yta har anordnats 

hjulorgan (9,10) av vilka stomdelen (1) ar anordnad att 

uppbaras pa golvet eller annan motsvarande st5dyta, k a n -

n e t e c k n a d darav, att apparaten uppvisar atminstone 

en motor (11,12) anordad att rotera och vrida de i stomde-

25 lens (1) undre yta anordande hjulorganen (10,9) och en 

fjarrstyrapparat (RL), medelst vilken manniskan som mot­

tager massage kan styra motorn (11,12) som verkar pa hjul­

organen (10,9) f5r att fBrflytta apparaten till ratt stal­

le. 

30 2. Massageapparat enligt patentkravet 1, k a n n e -

t e c k n a d darav, att det finns tva pa hjulorganen ( 10, 

9) verkande motorer (11,12), varvid den ena motorn (11) ar 

anordnad att rotera hjulorganen (10) i stomdelens (1) ena 

ande och den andra motorn (12) ar anordnad att vrida hjul-

35 organen (9) i stomdelens (1) andra ande. 
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3. Massageapparat enligt patentkravet 1 eller 2, 

k an net e ck n ad d8rav, att fj8rrstyrapparaten ar 

en radiostyrd anordning (RL). 

4. Massageapparat enligt patentkravet 1 eller 2, 

5 k an net e ck n ad d8rav, att fj8rrstyrapparaten ar 

kopplad till massageapparaten med ett ledarmedel. 
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Clean face device of area brush head 

List of publications 

2016C. 

CN205458346 U Regi. .. 

Abstract 

2016-08-17 

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. 

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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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 (6), a sponge brush-holders (7), a snap (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.-;fgr;:j;frptl~B%~frnj~]i[, ¥t~1iEttr: '8fil-@i"=ft~(1 ), E~5t:B(2), **(3), • 
~iitt~(4), ~~~(5), I&HR3frlltl~(6), ;ijgA3frtltl~~~~(7), ~m(a), :r.nmt 
(9), LED*T(10), ~!itt(11), $~$1E(12), ~il&!~-~(13)f□ l~:rL(13-1), =ft~ 
( 1 )B~filrilffiii9:m fitltt~tt~( 4). •txiim~( 4 ).!§~~~( 5 )~"FJ:J•txiim, ~ 
~~(5)B~-fOOtli5i:]i[fiJ:J1mi(9),;ijgA3frlltl~(6)~~tE;ijgA3frtltl~~~~(7)~, ;ijgA3 
frlltl~~~~(7)B~9HOOtli9:]i[fi ~tD(8), ;ijgA3frlltl~~~~(7)iffii1~tD(8)~~~~ 
ttJ:J~ti(9)~, ~~~(5)B~J§-fOOtli9:mfiim1'x1mii9:me~~:tttt( 11), ~mtt 
(11 )~1ifil~$1E(12), .§$~$1E(12)...t.$~~iimfi~il&:t~•~(13), =ft~(1 )~~cg~ 

i5i:]i[fiEgitB(2), =ft~(1 )B~9HOOtlm...ti5i:]i[fifF*(3). 

2.t~ft~t.5ZflJ~:sJ;<1,EiJri£93-fcjr;:j;-frllt~l:J3iai'm~m, ¥t~1iEttr: ,EiJri£B3~in1:t~• 
~(13)~imfOOtli5i:]i[fi$~:rL(13-1 ), $~:rL(13-1 ).!§$~$@(12)ii:ti, .§~in1:t~-~(13) 
1:itl'.5:J)j'tf.i"fi~iH1:t~•!l/Ylf1l. 

3J~ft~t>Z:¥1J~:s1<1J:i1rJ£e3-fcti-;;frtlu~e31ai'm~m, ¥tt~1iEttr: J:iHi2EB3~~~ 
(5)*ffl@Bt.l~fj.ffi1Jpx;, ~~~(5)~i9:~'J[~5/:1'LED*J(10),.§LEDH(10).!§"l:g;tB 
(2)ZJl3Jiffii1.@~ii:ti. 

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 

greatly 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 

MassagerPriorArt0000148 

Petitioner Therabody Ex-1013, 0987



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; ?-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. 

MassagerPriorArt0000150 

Petitioner Therabody Ex-1013, 0989



;:::i 

c.D tj, 
CV) 

00 
LD tj, 
LD 
0 
N 

z u 

(21) $i~""5" 201620089780. 6 

(22) $i~ B 2016.01.29 

(73) ~t1J*JzA 11+1HiHt.i~J=b~~[[0P] 
±t!!.±1.t 510800 '*~'1flfrff::J':t:t~IRIJr$1cl'f$ 

;.\~I~ lR * fr Jii 11 ~ 

(51) Int. CI. 

A47K 7,/04(2006. 01) 

A46B 7/04(2006. 01) 

A46B 15/00(2006. 01) 

(54) ~m infiliHIF 
~~M1 w ,ffiU * i'!<Jii&OO~'i: 

(57) tit:i~ 
*¾ffl t1r~ 0* 7 ~lrrw ,1pu*s{J1too~J't, 

~~~~~IA~*~~-~~~®~W~~­

tt~~*••tt~tt*~~5E~~~~-tt~ 
ti, ln!Ji~s<J~{IJlUWJ'fff~Wt1, %Hr'JrnU*:iz:~ 
tE~tlirnU*lifilJE~p;j' ~gg,1pu*lifilJE~i'!<J5'HIJlUW 
]'[~-):;-to, ~MHBU * IE) Ji:~5mtl-):;-to IE) JE :iz:~tE 
h Wt1 fJ;J, IE! 5:EJ.½ 8"1 'f'J ~flJlU Wil ~-p,J;j 1-x1 !\If. Wil'. 
i'!<J5iJ:ft;ff, jif:ft;ffjiff 1f !f'7!ral, li!f'7!f'a(_L!f'7~)Jjif:ft 
~ft~~-~,T~~P3$~~~~~.T~~ 

:17HIJlU ~_t WW~**. #ltt/lH!lU * ;JU:1:#lt t/lH!lU * u'll 
Ji J$ to -):;-:to [8J Ji :ff [8J k J$ _t , + ~ ~-¥ :tt i4ij: t~ XTIU 
;J.; :ltt 1i tilr ie 00 if~ , ,1-: JJd~ 'A: , ic ~ 7J ':t, Pf IJ- _sE ¥k 
IJrs<J~t~XTIU*, ~g${JC:ltttr5f-Uffl, ll~l,:~~tt:~ 
~'i:, ~~BJ§~J't, JJJ~M5i::1/;J$,1+" 

(1OHf*Jz0~""5" CN 205458346 U 

C45Hi*Jz0~ B 2olfi. 08. 17 

J".,----

(□-\ __ 
\ i 
I, f 
/ --c-\--

) \ 
( l 
\"'(=·~_,_,../-!---; --

MassagerPriorArt0000307 

Petitioner Therabody Ex-1013, 0990



CN 205458346 U 1/1 }ff 

1. ~5frrw JmU*B"'lia®*_a, ;ttt~1iEar = B~ 13--¥ti33 < 1), ~im <2), :ff~< 3), !l!Jtx34+~ 
* ( 4), 1111 JE~ ( 5), jiij:flft frlU* (ti), jiij:flftfrlU* 1111 JE~ ( 7), -f;-;J'O ( 8), 7f %f\!!! ( 9), LEDJJ ( 10), 34 
tlffC 11), !ft !fl& ( 12), tiiij5Z~ •* ( 13) :tP!ftJL ( 13-1) , -¥ti33 ( 1) s"J fiJftffffW:li ~!l!Jttntl* 
< 4), !t,tt:i±tl*< 4) '=5[g] '.iE~ (5) s"Jr1Jt,,,tt:i4tl, Im '.iE~ (5) s"J -{D!UW:Jt~1J%t!f (9) ,fiij: 
t/fi frt-lLl_1; ( 6 ) id~ a fiij: t/fi frt-lLl_1; 1111 5E Ji¥. ( 7 ) 17'1 , fiij: t/fi frt-lLl_1; 1111 '.iE Ji¥. ( 7) 8"1 5'HD!U W: Ii~ -f;- :tu ( 8 ) , fiij: t/fi 
JmU*11115E~(7)iffiM-f;-:to (8) 1111 JE~*ft7J%fl!f (9) 17'} '1111 ;iE~(5) S"J yj~flJlU i&li~rJ;f~xtS 
W:lim~tiz;ff c 11), ~:t#t:f c 11) ~1#11-tt trn c 12), _§_!fif trn c 12) _1:_tt'iJJ~:t#11-;1~211i: •* 
( 13 ) '-¥ tm ( 1 ) S"J 17'1 $ W: if_ ::~:fFfl 1lli ( 2) ' -¥ tm ( 1 ) B"J &HD!Ll ~ _l:_ W: w ~:ff~ ( 3 ) 0 

2. ttRiU£:fU~$: lpJrits"J~1rfiw JmU*S"Jitffi *E' ;!tt#1ll::1=Er: pJ-r:i~ S"Jtilij2tt•* ( 13) 

s"J1m{IJ1Ui&li~l½.JL C 13-1), !ft.JL C 13-1) 1=J$:ff $rn( 12 )34:J:t, _§_tiiij3'zJ~~* C 13) _l:_:l:~:sJ%~~ 

tiiij3-<: 1fi:. ~;¥iL 

3 . t~ R~ tz tu~* 1 J1Jr1t s"J ~ 1rr w frl1J * s"J ie w * Ii , ;tt t~ 1ff 1£ r : J1Jr1t B"J 1111 ~~cs)* m 
~IJJ3 ~:¥4-fffLl~, in! 5E~ ( 5) 17'1 \&_a 1"f Jf ~LEDJJ ( 10) , llLEDtJ ( 10) '=5 ~ ?lP. ( 2) zJR]iffiu ~~ 
34tlo 

2 

MassagerPriorArt0000308 

Petitioner Therabody Ex-1013, 0991



CN 205458346 U 

1i*iYi±§i 
[ 0001 J *~ m ffi~ 1if R. - ltfi w !mLl!h B'1 ~>tTIEi~I, ~ rt? E*IJUi:f:~JiJ~ u 

=l~.sat±.....1." 
l=l ffl. 1".X.✓I'-

1/2 }ff 

[ 0002 J JJlft s<J A 1fJ, jt ~ tE~ tt, xt 00 ®If')~ ff ~*~ft~ 01□ tE, ~ i't'J A If') 00 $ &:E:k q::i 

8,g -=t JL trx< 19 rllA , E!JZ ~ ~ 79 ~Tb 'l":t &: Ex ITIT ~¥'le~ tt §t 8,g ~Tb E~ E!.1Z 1,t ~[fr~~ W 1m ±:;t~ -=t JL , ft oo 
$Wr~!h~~~~,~®$j(j(ITT~~7~ttITToo'l'ffS~ff,R¾~oo$ITT&:~ffi~-k 
R'11~~0 
[ 0003 J 79 7 !IT¥~ ik JJ:[j fnj Jl@ , A 1f JtE l~ is 00 $ &:E* at t~ ¾* J=!H3t 00 WJ:f P XEP ~fr 1ffi * 1l i3tBN:$ 
&: Mx , :ff 1i ¾ Wc ft-1iJ:§ ;;Jf;Aft 1~ §'!ft* 1l 1Jt ad$ , 1B J! 3:J;l ~ 8113tMt~ §'!ft 1R 1R7'1 -~1ft im 8'1 i~ §'!ft , 

~ 3g tf ;;$too $ :,f ti 7f {f , _§j)tAft Fo ttr 1~ tifi rim-¥ h5(l!_ , ff~~~ , * ll ill :,f ti ~,'t. o 

£ai.11AJ~ 
[ 0004 J it xt J:::. J£ fa] Jl@ , * ~ m IJT ;!fl~ !ti¥~ ITT tt:f: fa] Jl@fe t~1#-ltfi w !mLl !h B'1 is ITO ~I u 

[0005] *~ ffl IJT~ -;ftpw XwLl!h 8'JfaTIIT ~I, B 'fil1s--=¥tr3 L ~ ?1!12 <Tf~3, rl!Jttatj;;!h4, '11tf 

k~5,i~tliHDLl!h6, 1~tliHDLl!h'11tl k~7, ~jQ8, 7'fHH\l!r9 ,LEDrTlO, a=tttt11,$'~~@12,ti1Etf_t 
*!h 135fP-ff/iJL13-1, -cf-;f;pgl 8{JmJftrfij-'&]:l~rl!Jttatt!h4, rl!Jttatt!h41=; igj k~58{)r1Jrl!J 
~at1z, '11tl JiJ/¥.58{)-f~Lli&JI ~:h%t\l!r9, 1~tliHBLl:f.;6ic~ft1~t/fifrBLl_~ lg[ JiP¥.7 IAJ , ~t/fifrBLl_~ '11tl 
k~78'1 YHIJlUi&Ji ::ff-f:-tos, f~t/fifrt3Ll!hlnl k~7Jffiu-f:-toslnl k~*ft7J%Tl'i9 pg, In! k~58"J 
;h-{IJlUi&ir.~M ~xt @i&ir.R'Ja11zff 11 , a11zff 11 a11z~lt $ft! 12, ll$t¥$ftll 2J:::.${¥zj)a:J'1z~ 
tirE5tr~. !h 1 3 ' -¥ ;j;pg 1 8'1 pg $ i& I~ Ft! 1lli 2 ' -¥ ;j;pg 1 8'1 Yr fD!Ll ~ 1::. i& I~*~ 3 0 

[0006] f1=791Jt~, Ji!r:r# 8'11'1MJ'.U~~~ 13 8'11mflJlUi&I~n{L13-1, n{L13-11=;n$@12:l± 
11z , ll ti1Jr~ tt * ~ 131::. :l:>J >J 71\. ~ ~ti1Jr~ tt ~~ fit o 

[ooo7J f'J=791Jtm, Ji1r-1£0"J '11tl k~s*ffl~ ~ ml4-$U~, '11tl k~s pg i&I ~z!i 1'-LEotr1 o, 1l 
LED'.XJlO~ ~1lli2Z fa] imu ~~:i4t~o 
[ 0008 J *~ m IJT ~ 8'1 ~ _fui 51)( ~ : B fj5 Yl JllUYt'. ~ tt * 8'1 ~ Yjffi , ts f~ i& it i'i :f!. f,fr ~Ji , ¥fiJ: f/fi frt3Ll 
~ im :i:1 iiij: t/fi XwLl ~ In! k ~ ;f P -f:- to In! k ft In! k ~ J:. , :,f ~ ~-=¥ t~ 1~ t/fi Xw U ~ :itt ff Yl'w fa TIIT-Ali , 1~ ffl 
~:/Jpjf 1\l, :ff Jl:,f ~ ±:: * 'ic½~,'t., ':1§ 1iij:tifi!rBU!h ffl :rBS1PJ ~ ~~IJT B'11~tlfl !rBLl~, f15 $ 11dtt 
ff t-U J=l=L 7"f ~f.J 'iiU~ , 
[ 0009 J Fl.ttic~~t~J¥:~jl 'ttPJ ~;Axt®$ :itt:fT 1~!¥: , ~ a1 B tt ]&JI~ m~ rIJj ~I' PJ ~;A fp 
19 ~~ ~ * li 1~ m , r}J 13~ ttx 19 g; T¥ 0 

[0010] ~ftl?flib?.~: 
[0011 J 19 7 ~rib?.~, :zls:~ fflfJT~ El3 r J£ITT J:l.1zis:~JMJUft l?flf'J= ~ VHBlti'atto 
[0012J l?fl 119*~ m 1Jr~ta:+1J~~ l?fl; 
[ 0013 J oo 21g *~ m fJr~ q::i :P1Jr~tt •~ 1'110 ta t±J~~ oo ; 
[ 0014 J oo 319:zls:~ ffl 1Jr~ q::i 1~tifi!mU~, 1~tifi!mU~'11u k~lP-f:-:to 0"Jatttat1J~~oo 0 

3 

MassagerPriorArt0000309 

Petitioner Therabody Ex-1013, 0992



CN 205458346 U 2/2 }ff 

[001sJ 1--¥t,pg; 2-tt~.'?th; 3-3f~; 4-!J~J4t~*; 5-[nl 5E~; 6-i~r~fr!W*; 7-i~r~frl\lJ*[nl 5E 
~; 8-Ttl=I ;9-1:f%t1; 10-LEMT; 11-~lttf; 12-$'&$ra; 13-1i1Jtx:1t•*; 13-1-$'&JLo 
[0016] Jl1$~Jni!7f:B'.:: 
[0017] ~Q~ 1-3?Jf/J' ,::zf'(J=l1$~iflli7f~*ffl i2J rtz::f:jf~: 'f::,fil*-¥1pql, ~1fil2 ,3f:A3 ,!J 
~~+t*4, IRl5E/:ili5 ,~f~ijlj*6 ,~f~frplJ*IRl5E/:ili7, Tt08 ,7f%f19 ,LED'.):J10,~-rttfl 1,$"i 
rrn12 ,ii1~~n;:J~* 13;;¥P$~JL13-1, 4-trJ'11 a{JmJfti/&1&1t ~!Jtt~t~*4, !Jtt~ti:::'k4 ~ 1R15E 
~s S"Jr-Jf~tttnti, 1R1 Jt~ss"J~fw1J1&1t~7'fmffi9, 1~r!?i JrB1J*6iz~a1~r1?im*IRI Jt~7 

pg , iFftllHfllJ* [:gj 5E~78/,J 3'HDllJ-i&:lt ~ t::·108, iFft/tiJmlJ* [:gj 5E~7iffi:u t::· :ri::rs [:gj 5E~~a-Jf JTitt9 
pg, IRl5EJ$s8{) 5j~fm1J1&1t~W3~x-t&i&lr.8"1~1~tf 11,~11ztt 11~1~~!t#trn12, Fl.t#trn12 
_t$ifr}J~1~lHi1ijyJt.*13 ,-¥1ll31B"J pg $i&_a~~1m2, -'f-1pql S"J3'HY11J~_ti&z_a::g3f~3 o 

[001 sJ ft 7'.11itm, !1Jf:i£ R/,J ti1ij~1t •* 1 :-i R/,JW3 fYllJ i&lt ~$"itL1 :-1-1 , $"itL1 :-1-1 ~$~$ft! 1 2~ 

1* , ~ 11.rJr~ 1t. * 13 _t :!:)] ?J 71"-~ ~ll:Jr~ 1t !fHJryJ t\L o 
[ 0019 J ft 7'J 1it:itG , Ji!f :i~ S"J jg! 5E ~ 5 * ffl :i~ ~ ~'ft $U !& , jg! 5E ~ 5 pg 1},tff ~ ~& -1' LED'.kT 1 o , 1i 
LEMJlO-'=i ~1m2z.reJ Jffitt-@~~lto 
[ 0020 J l2J 1-:. --m?F 5f P:Wi;£ 7 ::zf'(~ ffj;j>:Jr ~ S"J ~::zf'(JJ;tE!5f P :±J~A~fil5f P::zf(~ ffl ;)'.Jr~ S"J 1:it,~ o ::zf(fr 
\r v. □"1 tt * A ~ ;ii 1t 7 m~ , * ~ m wJr ~ ~ -x r. it ~ iflli 1JJ Jo{] ~~ trJ , r. it ~ iflli w,1 5fw 1~ f1jj 4S 9'l m it 
s"J ,R:h:ibtPJ3::zf'(~J=BtJr~S"J JJ:ft, a~~t~*~mtJT~f#tEflJf'Pru!E s"Jmr1~ r ·*~mtJT~xE 
¾~~#~~~~ill,~®~~~~ill~~A~**~~::zf'(~fflffi~ffi~pgo*~fflffi~ 
~~*~ffi!E~mm~~~~~4S&~~~~W~o 

4 

MassagerPriorArt0000310 

Petitioner Therabody Ex-1013, 0993



CN 205458346 U 

12 

f 
i 

,/ 
t 

1/2 }ff 

2: 

.1 

5 

MassagerPriorArt0000311 

Petitioner Therabody Ex-1013, 0994



CN 205458346 U 

8 

L 
\ 
\ 

\ 
\ 
\ 
\ 
\ 
~ 
~ 

I 
l 
I 
f 
l 

l 
/ 

f 
I 

/ 
/ 

6 

2/2 }ff 

MassagerPriorArt0000312 

Petitioner Therabody Ex-1013, 0995



Main and collateral channels massage appearance 

List of publications 

2016C. 

CN206183628 U Regi. .. 2017-05-24 

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 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. 

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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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 anode 

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 anode 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 qiqiao 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 hole 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 to the anode and the 

cathode of the diode to the battery at the same time, anode of the diode 

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 adjustment 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 amplifier 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 C 1 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 to 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 

de 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 R 1, 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 VCC1, 

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 output 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 zero 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 tripod 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 01, 02 transistor 2nd, 3rd transistor 03, 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 01 to 1st, 2nd and 

the 3rd transistor 03 PNP-type transistor 02 are, 1st to 3rd transistor 03 1st 

end of the resistance R 1 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 

R 1 of the resistance R2 simultaneously with the end of the 1st, 3rd resistance 

R3 of the 1st transistor 01 connected to the collector of the 1st end and, 2nd 

to the 3rd transistor 03 of the 2nd end of the resistance R2 connected to the 

base, the collector of the transistor 03 of the 3rd to 5th resistance R5 

connected to the 1st, 2nd 3rd resistance R3 of the 1st transistor 01 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 RP 1 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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1ft -'=3 J=ifr :r!F ffi [Q ~ Pli S"J ffi • *™ :i± ti , J=iJr :i!F ffi • ~ Pli S"J ffi = *™ lwJ 01 -'=3 ?Jr :i!F ffi = ~ Pli S{] ffi • *™ , 
mJ£m-~m~m-~~mJ£m- mff~ffl~maffi,mJ£m=~m~m=~-'=3mJ£m 

-mff~¥ma~.Mj£ffi -mff~ffl~m-'=JMj£ffin~m~m-~a~.Mitffi 
~m~m=~~~-'=3MJ£m-~mff~~m~Mj£PT~~ffff~*m~*·Mj£PT~~ff 
ff~~m~~-'=JMj£ffi[Q~ffl~ffi=~,Mj£ffi-~tt~~ffi-~,Mj£ffiA~m~ffi­
~~M~~~~*ma~,M~ffi--mff~&Mm~~~M~ffi=-filff~&Mfil~M 
j£ffi-~~ff~m----.~a~,Mj£ffi-~~ff~ffl~~'=3Mj£PT~~ffff~~~~a~, 
MJ£ffi= mff~~m~~-'=3MJ£ffi=~ttff~ffi-~~MJ£ffi=~ttff~m~~att. 
Afj£ffi=~~ff~ffi=~-'=3Mj£ffiA~IB~ffi=~att,Mitffi=-fil~~~~fil~~'=3 
Mj£~~~~fil~Mj£=fil~~*filaffi,Mj£=fil~~~fil'=JMj£ffl3i~ffl~ffl=~a 
=ti◊ 

2 . :tlHAs ;tX;flJ ~ * 1 J=iJr~ i't''J t2ti'§. ~ • 1x , ~ t~fiE ft r , 
J=ifr:i1F1~*~_t i&~i&Jl~$-i'-LED;)T ,~-i'-LED')T5:J'-111J 1=j ~ifu:i±ti o 

3 . tltt!i5 ;t£;flJ ~ * 1 Jrfrit 81.] t2ttt~ ~1t, ~ tt-fiE ft r , 
J=ifrj£H ff tl~B t2i i:& {J(a:J:t S"JMOS **~Rt' ~ff ff ln ~i!iE ffI. jG, J=i/ritMOS **~Rt 

~*~~.Mj£~m•5G~-t±:l~~*OO~~n~-A~,MJ£~sffH~~n~ti~ffi 
-gfz™a1t:t~tu~s{]~ tl:lfz™ 0 

4 . :tlH~ tX:;tlJ ~ * 1 J=iJT:r!F SI.] f£itf~ )1J1x, ~ t~frr ft r , 
-=fffi_t~N~~-~~~~**•~-~~~~**-'=3~~ffa~.~-~~~~* * § t!.S : ~ 1~ 1ft ' - :t.11Hv: ' ---: :t~ 1ft ' :t~ 1ft 0 

s . :tlHAs tlZ. llJ ~ * 4J=iJrit S{] i£MH1i }tJ{)( , ~ t~fiF. 1£ r , 
A 1z!s:~@~Ji1'1tt5": ;l:~ijJ<:~pli, ;l:~ijJ<:~ p].-ftffijtlilJJJ)(Aff B{]=HiP, ~-ilffija:J:lmAffS{] 

=Hiµ , JJ)( * ff S{] [Q Hiµ a ft 1 5 v S"J ~ 1»l!v cc 1 , JJ)( * ff ITT +-Hiµ Hiµ ft till , JJ)( * ~ s{] • 1±1 *w ~ ft 5E 
aJ~s"J [Q HiP' ACaJ~S{]/\H!PlP=H!P~a,J1t.:E~m (R1) m=*™lP~~ (Cl) m-ftj!ijS{]:z:..i'aJ '~ 
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It§. CR4) 8'1 ~· ·ftw1=5 tt!.lm (R3) ~=t-w54t~; tt!.lt§. (R3) ~· ·ftwil!Httt!.lm (R2) 5±t~tl:!-Wj(VCC2, cg 
~ cco *___._frwlt:1:fil, '.iEatMri't'-JJ\.H!Plt~~vcc3, '.iEatMri't''.1 ~ H!Plt:1:fil, '.iEatMri't'-J H!P7118 ~B'-J 
riru tB ftw , riru tB 8'118 ~ 1HtJ~ $ U ff o 
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1i*iYi±~ 
[0001] *~ mffi~ ti; &i:2MHi•1lJi 'jtjt]±/; &-,ftfif:2MHi•1x 0 

=l~.sat±.....1." 
l=l ffl. 1".X.✓l'-

1/4 }ff 

[0002] tS:.i*~ 12),-¥, ,Ji - l3Ji fP - ~S R.{f:'g __._Jvkj;;:::t=.1*, 1ffia~ ~5ti't':J -1'-M~it p<xH* ~~JL B 
17') jj:* 11.M=/\OO, )'r jj:* 11. g --t:c$, 1JI1 Jlia 1tb, 111iffi~£, -1:. r, 17') )'r, ~'ij- A 1*81 ~ ifl.)n\.~:t:~ )Jx,:;g 
:tJLS{] ~1* '§:fti S1iffi' ~].' ~~JU A ff] B11fr!ffl '?fr 12), A 1*§:fti&:,~glatat 1*:tf ,~jffi O A ff]iffitl* 
J=l:Hi •:tt Ei;lU:lHi * YflJ filff :ti* o i3: * ::f JE:: jJ Jjt ::ft;; , :it: ::f fHff tlt~ 1* iff~~* 1El~ R11t ffl , 1¥JtJE:: 
JJ½:zls:txrWJ ':3ci!~JJilitEl:t1 Sp.zSt1¥Jtf3~:ti•s1 :}j:~ 0 

£aJ'HAJ~ 
[ooo3J 7'17 R:§li1-:.J£Jfil:;g:J1:f:q=11'1,g ::f H:, :zls:~ J=l:tJJr~ 8'1 § 81 ftr, 1~1~-#i&titt•1Jl, 
'E1 ti : -¥ tp;J , -¥ tp;J l7'J if!H9: 1i ~ 11Mt , ~ 11Mt i& 1i ~ itM\!!r ~ , ~ itM\!!r l7'J $ i& 1i ~ iih , -¥ tp;J J:. i& 1i 
~ ~ 3f ~ , -¥ tp;J B'J ffi $ i& ~ '=5 ~ iih ~ ti B'J n ~ ~ fili , '=5 n ~ ~ fili ~ ti B'J n ~ ffi ~ ; -¥ tp;J B'J ~ 
fflH9:~tt:•~, tt:-~J:. 19::;g A 1*~@~:'ll.; 
[0004] Jt~~ ~J $19:~ ft~m 14'' ft~i.B.1tf:'E1tJS%14:, ft~~;,f:PIE'l JEftn14:~J S"J ~:Pl~ 
@~~,M~~~~@~~~~$ffi~~-,M~~~~~~~J:.~~3f~~ffi-M~~ 

ffl=~~,ffl~~~~@~~~~i&:;g#~~.#~~~ffl-~~iliffl-~~~~-~~ 
13z, 1Et3~i'f !J=rn ffi =Yjfij # ili ffl =iffi fL~:tiB '.iE 1ft 14, # ili ffl =iffi ?L B11Et3 ~iHrn 3'r if!.)'.~i& B9'-Jf, 9'­
--~ ~ JE~# ffl~-, ~-~-~ ~ * ~~ffi~-; ~-~ J:.19:~ ffl r ~:'ll.~-~ ~ ~ 
JI.ti; 
[0005J -¥tp;J l7'J $iE1&:;g3+ J±:tl~lPt~fffLl~li, Jifr:i:t:tt J±:tl~:i~t3zJ}J$:tl~, r}J$:tl~~t~ 
*Ll :g~1t; A 1*~ @~ w.--½ f~ *Ll :g~1t; 
[ooo6J pfrJ£:r;/J$;tJ~'E1tJS: l&!Ri}J ~ JJ!4l, l'j'L:t§:tft:B'.: ~ JJ!4:l lP :ttilrt 1*1? ~ fil4t, JifrJ£l&IRi}J ~ JJ!4l, 1'j'L 

fflmrt~n~:ttffi~~~n*~~~,$ffimrt~niE~~~~~= 
[ooo7J n~~fil4t'EL1t= *-~~]. ,%----.~~]. ,%- ~~]. ,%IJII ~~]. ,%nE:g~]. ,%/\Eg~]. ,% 
_ = -f:Tl. M:- 1l'f ~ = -f:Tl. M:- 1l'f = = -f:Tl. tg pT -l:'k .f§.r CL M:- ~ -f:Tl. M:- 1l'f _ t±r I--'-- .89. +n 1tf ~ t±r I--'-- .89. i:;i:;: '---l-'-

-1JX. I§ '?17 ._1;,,x.1§ '?17--1Jx. I§, HJ :J-=r.11:c.,J---1-'. I§, .1;,,x.1§ '?17 <-t=.'1.\1.t11'1·'1'1-1?17 -<-t=.·1.\1.1Si't-,r;1~ 

ffl-~ffl~ffi-~~tt~Mttffi *ff~~M*~~ffi~5~IT*~~,Mtt~ffi~5 
~~fil~MttffllJil~ffi~ffi-~~-.Mttffi-~ffl~ffi=~~tt~Mttffi=~ffl~ffi­
~,ffi~ffl-~ffl~ffi-~~ffi~ffi--fil~~-~fil~~.ffi~ffi=Egffl~ffi=~~ffi 
~ffl--fil~~~fil~~,M~ffl--fil~~-~fil½Mttffili~ffi~ffi-~~~,M~ 
ffl -~ffl~ffl=~~tt'=5M~ffl- ·fil~~~fil~M~m~~lli~~~fil~~,M~m~ 
~lliff~ITfil~tt~MttffilJil~ffl~ffi=~,M~ffl-~~~~ffl-~,M~fflA~ffi~ 
ffl -ftmflPJiJr:i:t ~iihB-J ~tk:l±13z, Jifr:i:tffl - tkff 81 ~~ttklwJ ot '=5 Jifr:i:tffl= - tkff S"J ~~t:tk 
~Mttffi-~~ff~ffi__._~~~,Mttffi-~ttff~fflM~½Mttm~~lliff~~~~~ 
~,MJ£ffi=-mff~~m~~~MJ£ffi=~~ff~ffi-~~MJ£ffi=Egttff~ffl~~~ 
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ffi,Af~ffi=~~~~ffi=~~Af~ffiA~ffl~ffi=~~ffi,Af~ffi= ~ff~-~~~ 
~~Aftt~m~Kfil~Aftt~filff~~fil~~,Aftt~filff~Kfil~Afttffili~ffl~ffi~ 
!l]fij~j~o 

[0008] fjtiz!;:f:fil, pff~1Jz-~ r. i& 1li&lt 1-1· $ TLED'.XT' TIJ:TLED'.XT n'-JJIJ 1=J ~ im~tiz 0 

[ooo9J 1JL:Jfu tih , Fff tt fr ff tl Ye~ +r-'i 1:& lJC ~ +~ i'r'l Mos 3f * ~ ~i , ~ff .g ,if P ~ ifiE-'¥1- 5G , Fff tt 
~s**~~J£ffi~m.mtt~~•~~tirute~J£ffi~~~~~tiruA~,mtt~s~** 
~~~~~m%~~*~~ff~rirut±:l~o 
[oo 1 oJ 1itn1ttih , -¥ m ---1:. :i2E iM: ~ 1Jz • i}ii] 7"f fg 1ir.3f * , 1Jz • i]ii]7"f fg 1ir.3f *--'=5 =r~ *u ff J£ffi , 1Jz • 
iJWJ7"ft~1iI.3f*'E1tti: ~t~1ft' ~t~1ft' =t~1ft, t~1ft 0 

[0011] fjt;i&:f:fil, A 12fs:®@~lt 'E1tti: t~tx~ ~ll, t~tx~~ll ~iz#&:ttiUJJ)(.A*Bf.J =H!P' 5j ~ft#& 
J£ :ti JJ)( .:k ff RI.J • H!P , JJ)( .:k * RI.J vq H!P J£ :ti+ 5 v RS ~ 1~ v cc 1 , JJ)( .:k *RS+~ H!P H!Pti:f:ih , JJ)( .:k ff RI.J 
~ t±:l iz#& ~ t~ 'iE at~ Bf.J [Q B!P , 'iE at~ BS/\ B!P 5¥P = B!P FnJ st t~ ~ Fr!Jll R 4 ffi =fr#& 5¥P Ft! ~c 1 ffi ~ fr#& BI.J 
Z i'sJ, ~IIEI.R4B"tr ffi ·ft#&--'=5 ~ISHR3ffi-----:ft#&:i±t~: ~ISHR3ffi ·ft#&:ii.j-f ~l)].R2:i±t~~it~VCC2, ~~ 
c1 ffi~iz#&lttih, '!Eat~i'r'l AH!Plt~ mvcc3, '!Eatff Et''J ~ H!Plttih, '!Eat~i'r'l H¼P3/g11§ % i'r'l tiw te 
ft#& , riw t±:l B-tr 11§ % J£tJ;J~ $U ff o 
[ 00 12] M 12A r. tt *77 ~ pJ 12A ~ I I \ ' *~ ttHrJr ~ Jl 1:f 12A T fjt A( : 
[0013] t:i:.f,;g. ;]'Ji: •1x tl.H~ ffij ~ nHT t~ 1ftnt 1l, 1~ *U .g",ttz ffl t~1ftt~ *U J)] $,tl:lR i)W] 7"f 1Jz. ~ jJ 

~.~~ff~~J)]$-~rirut±:l~~~®@~~~~~.:k~~:1J~,~~~@~~~fflriruA 
~~.:k~~~~,ffi~~-~~~mfJ&~~~~.~~T~E~~~&~~~~-~*' 
1Ji:A! fJ &PI i}ii], rmiU tHEt~12fs:!~~i ~:;; BI.J ft J=l:j o 
[0014] ~ til ®@ ~ ~ :.f..ij, ~ Fo % PX til ® @~ , til®@~ t)] ~u w tnHrn , i3:£ 8s 1lfl tllHrn ep 7'.JT:>\ 
'Ll' 0 ~ tii®@~ ~ 1~ ~ Jo ffii;fJ 1$ ~ $ml{} $ff!~ iAr;!J , rim 3g ~ til®@~ ~ ttu A BI.J ~ 0TE 7J ~ ~ [q] , 
m~~~~:1J~*~~~~.~~~~~@~~mtt~'iE~~~:1J~ffi~~~~m~~tt 

J[iEi;JJ o 7'J T t~r§'Jm:tr fJ & , rim~1$t.fiHrn ~ mTiEi;JJ FnJ attit:1$s-' ft, Ft! til®St~~ WTF!:!stmtt 
~-~~~~fJ&PT~™~~mm~~Fo3~,mttJ)]$ffi~~~m~~~~~te~~~ 
.:k1J\~1.t, ~nt&:®lili.t!~ ffiiJJt~•~lfr:wtrn~ 3iJJ o 

~11 ~ tJt 13jj 

[oo 1 sJ J'.i T JeJ1H!tih-W. sJJ * ~ m 11r ~ Bs tt*:1J ~ , r w ~% xtm tt q::i Fff r1't~1t m Bs ~fj oo 1t 
fifl • tih * ~B , ~ rm 1YJ ,m tt11 , T w m tt q:i B-tr ~ft oo 1Y.1Y. ~ *~ J=l=DrJr ~ BI.J ~®~Me: 1ftl , xtr * ~gt±~ 
~J!RH*Ail:!*iJ+, tt~1t teiiJmtl=.'Hihi'r'lKir 1~ --r, J2EnJ12J.t1z1m~J.Lb~ft oo ~:.f~;t't1mi'r'l ~11 oo o 

[0016J ~ 17'.7i:i:.fi1JzJ¥15lB/,J ~1*tst10 ~; 
[oo17J 0027'.J1Jz~rn.1ttaiiJOO; 
[0018J 0037'.7t:i:.ft1Ji:J¥1XBf.J~~OO; 
[oo19J 00 4T>JA 12fs:J~x;@~lr.~it00; 
[0020J 0057'.7:fEFfl Ft!fil4tFl:!filiOO o 

Jt1*~~*15A 
[0021] 7'.71~1~*~J=l=t1Jr~BS~J=lt1Jr~ § B-tr '*HiL {jt,1~Jm1'J$9:!:1JPB-tr ~ ~lP1YJtl 'TTIIT~%~ 
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J=llJl 1zis: 8'1 ~ nlli {!fL& llft 00 , xt :zJs: ~ J=l=H,;Jr ~ 1~ 1? 81 tt ::f: 1T ~ :itt ff 1~ ~ , 3B ~ :rfu Wi :i# , 1u!-. ~t , r ctti 
pfr m ;i£ i'r'-1 ~ htE {!JU 1£ 1£ £ *~ ffl ffeJr ~ ~ $ 71\. ~ ht!!: {!JU ' rm~ pit$ i'r'-1 ~ htE {!JU O ~ T *~tu cp i'r'-1 ~ 
Jllli~,:z1s:~~ff~tt::f:A~a&w~te~~tt~~$mrm~~~mw~~~Jllli~,m• 
r :zJs: ~tH~H/10/,J Tri~ o 

[0022J :zls:~ffiffr~HH~~1rfii£i4H**1X, ~uOO 1~5p!f~, ~tr-S: -'f.ti:l31, -'f.ti:l31 P'1 $i&W~ 
1ilir!2, Et!1fur!2i&W~1fur!~, Et!1fur!2 r:1'1 #l)i&WEl:!1m11, -=¥:t~ Lt i&W Et!1~:ff~3, -=f.:fp;i 18"1 
ffi$i&W £J~1fill lJ!Ltts"JJEEt! Et!fi!i, £Jft~~fi!i:tt:tts1JEEl:!fm~1 ;-'f.ti:l318"J~$it1W f*Jii 
~6; 1**~6_t ~WA 1z!s:~@~1i'.28; 
[0023] 1**)!¥6 pc;] $IE'! 5EW1**i_§_ 1t' 1*~i£l 1t1'1Jt3'E1zis:23, 1**-~BlP IE'! 5E fr7E1zis:23 pc;] 
s"J ~,/ii®@~~ 24, pfr;i£ Et! ,/ii®@~~ 24 £J J}J $:ffl;~a:tt, pfr:i£3'E 1zis:2 3 s"J M fDlLl ~_t ?J\. :3U 3f 
i& w~ ~iffl fL2S)fr:f ~ =±m fL2ti 'pfr;i£ Et! ,!ii!~~@~~ 24 pc;]~ i& w 1$ mi $ftl9' 1$ mitftl9 R"J ~ ~ !tffij 
~ t±:l ~~ifflfL25£Jtt•~satt, 1$;fs'$839~=Yffij~ t±:l ~=±mtL26attW5i:'.1irftf:22, 3f t±:l~ 
-----::im.fL26811$mi$rn9YrtITT~i&W3-' ~21, 5,~21 • !lffij£J 5E1ir{tf:22;t§:tl:f:t~, 3-' ~21 yj ·}iffl£J~ 
1zis:2 3~ifB:t~1$; 1t. ~6_t i& w ffl ridlJt -~8 i'r'-1 ~ w_:tl!!f 7; 
[0024J -'f.ti:l31 P'1 $tti&Wft-ff tl~>FP:r~$U~ 19, fo!rJ£ft- fftl~attr}J$-:tl~, JJJ¥:tl~ ~ 

:r2i> wiJ~ 19~t#, A fzis:~ Jii2kt1i2sJ; t~ wrJ~ 19~t# o 
[002sJ Pfi':i£r}J$-1llR'B12i = ~IRAJJ Et! Ji!i 1 s, -'¥LtBtJi'A Et! Ji!i 16;rr:r rt1JiE 1fittf1Et!.Ji!i11, P!i'J£~1RAJJ Et!. 
Ji!$15 ,-'¥Lif~Hff A~Ji!$16;,fll:i-11JiE{i:t11~Ji!$17,f{UjcaJ~, •tl:ltffA ~If-ft 1 7ttaJ~f~f#U~; •tl:ltft 
:r:l:: Et!. fi!tH 7 7'J 4,: ~vJ :f:gJt';TI m s<J • ti:! ,!'ff :r:l:: ~ Ji!* o 
[0026] pfr:i£1*•~6_t ~W~1i'.W$-i'-LED)'.J5, ~-t-LED)T :5t:31J ~~1!Ra~oLED'.XJ'ELtis: 
EE!.~LED)T ,ftEE!.LED)T ,IflLED)'.J o 
[0027] pfr:i£ft-ff:tl~'E1t!5'}C({)Ca:r3z8"JMOS 3f~Et!Ji!$12,~ff~13)fn~ti '¥1-5G14, pfr;i£MOS 
3f~Et!Ji!i'r 1 2a:j:3zEg 1fil 11 , pfr:i£~tft:$ 5r; 14R"J~ t±:lftffifat~~[Ri}J Et! Ji!i'r 1 Sfl/,J~}\!tffij, pfr;i£MOS'g3f 
~ Ffl fi!! 12 S"Jiu!ttt fa% !lffffa13z1~ tLl %§: 19 S"J ~ t±:l Yffij O-'¥ ti:l31 _t :l± i&W1*. iftfl11 t~ 1ir3f ~ 10 ' 1** 
iJ'11!111~1fr3f~1O£J:r~mU~i19:l±tt 01**iJ'11!111~1ft3f~'ELtis: ~;t~1ft, - -;t~1ft, =1~1ft, ;t~ 
i:V:o 
[0028] :r~$U ff 19r,IHA.s~i~:3f~3 8'13f Ji'3, ~:i-1MOSig:3f~J¥ 5GtE1r.ilrEEE!. ~JJX,J¥if§5tilrE EE!.:ff 
12i>$iJ~ /-H ~~Ff~ 13, ~Ff~ 13:ittffft-ffi1=E=lx{ITIU~t_§_ r.~ /-Hft-ffiJ§o"J ~ 11lmff .m:11t1Jit1.&: 
~H1JTEE:g tt~tft~[R'i}JE{!. Ji!$15, ~[R'i}J EgJi!$15~imtft J¥t§:fTTA Et! Ji!i 16~5Es"J ff ~if:, [BJ att~tUff 
191~ tM. ifl:l:fftA Et! 2i 16I 11= 1'A rm:r~ mU !£iitt: ~{)(I 11= 0 

[0029J ~.m nr ~ +iz1mffif ~J:H:1t +.'Jf.vjfuJ-~, f~mu~+iz+m+.'Jfid~murJJ$+~*tfiiJ111*~~tJ 
Jl'., 1~ mU ~~ mU J}J$:tl~firu t±:l ~ Et! ~t@§~ ~ S/,J Et! 'U1tA/J'> ;f P1J fwJ , EE!. ~t®§~ ~ tl.z:tM firu A 
EE!. 1fiE:f: /J-, 81 ~~ ~ , wi}J 1~ * -~ 8"1 it& i:±r tJ Jl'. :itt :ff ~1<: ~ , ~ JJi\ T ti!=!@ :::t: IBJ t~ fir :::t: IBJ 8"11* * 5()( * o 
[0030] *~Jllli {!JU q=i ' EE!. ,/ii®§~~ 1~ EE!. Jo% P~Ui®§~ ',/ii@S~ l;J~U 1$mitra ':i!lEl. s"J 1$ 
mi $ft! ep n~ 'Ll' o ~,lit!~~@~~ 1~ Et!. Fn w i}J 1$ mi $ftlifHftl rPJ iE i}J , [ljii ~ EE!. ,!ii!~>?@~~~ A R"J ~ 
~1JrPJ~~,Wffl~~~1JrPJiliflii~~~,~~Fh~®S~~imrl~5E~~~1JrPJw~~ 
~$83?d $@ rPJ ti=.~:iE~ o 7'J 7 t~ r,§J mtT tJ & , flii~1$ mf $83 rPJ mJ :iE~ lwJ □ttiL 1$ 5-' ~, ~ Til@S~ 
~~~~±mtt~•~~~~timm~m~m~~rPJrPJfflff~,±mttJJJ¥m~~~±m~~~ 
$U~ te 8'1 EE!.1frE:f:/J-,~1,t, Eg,/iti@@~~ wiJJ1~~~1fl-~trnr/D ~iJJ 0 
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[0031] Ji!r:i# A 1is:~9?!tli 1'1tt: f~iJtl:~JiliRl, f~iJtl:~J\liRl - -Ylffli'*#UtJc:k iiu2s,g =m:p' yj- -

Ylfflatf h'f..:j(McU2Et'-J - H!P, h!x..:j(McU2Et'-J [9 H!Pa1t+5VEt'-J ~mvcc1, h'f..j(McU2 Et'-J +-H!PH!Plt:l:fil, 
-Ji'x.j( Mr U2 B"J $tu t±:l ftjfij at~ 5E Rt Mr U3 B"J [9 HtP , 5E Rt~ u 3 8'1 /\ HtP 5FP = HtP l'"1 Rt t~ ~ EE!. ~Ji R 4~ = ftlffl 5FP 
EE!. ~CL~ - Ylffl 0'1 zJ§J , EE!. ~ELR4 □'1 * -Ylffl ~ EE!. ~ELR3 * =tlffl~i#; EE!. ~ELR3 * -YlfflilU:i EE!. ~EL R2~ 
-}3z~ 1~vcc2, ~~Cl$---.ftj!ij-}3z:l:il!,, 5EBtHEt'-J )\HtP-r3z~ f~VCC3, 5EBtHU3Et'-J - H!p-}3z:l:il!,, 5EBtH 
U3 S"J - H!µ 7'.Ji§ ~BS~ t±:l !tffij , $tu t±:l BS i§ ~at*t~ ~u Mr; "':1§ tJZ J-¥: ifi!l-=p t~f:frjf~:£t r ~ t~f:fr, ~f£ 
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Notice 
Th is translation ism ach inc-generated. It cannot be guaranteed that it is intelligible, accurate, com p lete, reliable or 

fit lo r specific puipo ses. C riticaldecision s, such as com m ercial]y relevan tor fin an cialdecision s, shou ki not be 

based on m achine-translation output. 

D ESC R JPT ION C N 202478137U 
10The utility m odel introduces a po in tpressing gun, which includes a shell and a hand le. The shell is provided 

with a con tro lier, am o tor, am agnetgroup ,ad rive shaft, and a pow erp lug. The pow erp lug is connected to the 

city pow er and its output is connected to the controller.Input, the con tro lend of the controller is connected 

with the adjusting knob and the pow er switch on the hand le, and its output is connected to them o tor; the 

m agnetgroup is com posed of the first and second m agnetcom ponen ts, and the firstm agnetcom ponen tis 

in stalled in the rcduccrThc output shaft is ax ial]y fixed and rota tcs synch ronous]y with the output end of the 

reducer; lhe second magnetic sleelcom ponen l is installed on lhe sliding shaftof lhe linear guile railand 

opposite to the firstm agnctic stcclcom poncn t, and an anti-rotation device is in stalled on the sliding shaft. The 

lineargurlerailisfixed in tl1eshell,and tl1eotherendoftl1eslidingshaftpassestl1rough theshelland is 

connected with fue m assage head. The acupo in tpressing gun can provide linear furustm o tions of different 

frequencies and strengfu s. Them assage head is ain ed at the acupo in ts lo r pressure, and it is convenient to 

carry and use, and is suitable lo r clinical treatm en t and furn i]y health care. 

22 A cupo int click gun 

23 T ech n ica 1 fie ki 

21 The utility m ode 1 relates to am ed icaldevice used lo r clinical treatm en t, in particu Jar to an acupo in tp ressing 

gun fuat can m assage acupo in ts of tlle hum an hody. The acupo in tpressing gun can no ton ]y m eet tile need so f 

clinicaltreatm ent,butalso can be used lorfam i]yhealtl1 care. 

27 Background techn :que 

2s A tpresen t, fue comm on ]y used vibration m assagers 011 fue m arket are d ivrled in tom o tor type and 

electrom ag11etic type .Am ong fuem , fue working principle o fm o tor type vibration m assager is to drive fue 

eccen tricwheeland sliding shaft furough them otor to produce back and lorfu reciprocatingm ofo11 ,which 

can m assage the hum an body .. The structure of fuem o tor type is relatively sin p le, but fue eccen trie structure 

in fu is structure is easy tow ear, fue vibration lorce and amplitude are fixed, and fue pow ero fan allm otorson 

fuem arketisaftected byfuevolum e,and isoften rn1 all.Therefore,fuestrengfuoffuem otorm assagerThe 

amplitude is relative]yw eak,and itseffeet isofte11 unsatisfucto1y 011 fue parts of the hum an body where fue soft 

tissue is relatively abundan t.E lectrom agnetic vibration m assager can avo rl in temalw ear and tear. Its working 

principle is to use electrom ag11etic force to generate altematingm agnetic fieki w ifu alternating eurren t to fotm 

lhe transfo tm ation of them ag11elic cl irection, causing U1e reciprocating m echan icalm ovem en tof lhe m assage 
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com ponen t, fuereby playing am assage effect.Fa rexam p le, fue Chinese paten tw ifu fue paten tnum her 

92110205 .4 d iscbses a "vibrating m agnetic tl1enn alm assager" and its subsequent in pmvem en ts, and fue 

paten tnum ber98104518 .9 d iscbses a "strong m agnetic and stmng shock physio fuerapy w ifu m assage head", 

which Theworkingm etl10d is to use fue changesofelectmm agnetic and altematingm agnetic fiel:l to cause tl1e 

m ech an ical m ovem en to f tlle m assage com ponen t. Tts advantage is tllat tlle vibration 1o rce is relatively large. 

H ow ever, fue m ovem en t frequency of tl1em assagerw ifu 1h is strncture is relatively fixed by fueA C frequency, 

resulting in tllem echanicalm ovem entoftllem assagecom ponentTheam plitudeand strengtll are relatively 

constant,which isnotsuitable lorfueneedsofdifterentpartsoffuem assageam plitudeand strengfu.A tfue 

same tine, 1hedegreeofdependenceon fue typeofpower supply is relatively large,and fue in temalstructure 

is relatively complex, requiring spring buffering, large volum e,and inconvenient to carry. 

48 C tility m odelcon tent 

49 1n view of fue above-m en tioned sho rtcom ings in fue prior art, fue m ain purpose of tl1e present invention is to 

solve fue pmb lem fuat fue vibration am p litude and frequency of fue existing electmm agnetic vibration 

m assager are no tadjustable ,and top rovide an adjustable vibration frequency, bng service life,and can satisfy 

Press fue gun at acupo in tsw itl1 different acupo int strengfu requirem en ts. The acupo in tpressing gun cannot be 

restricted by pow er supply conditions, and m eets fue needs o facupo in tm assage fuerapy and furn i]y healfu 

care. 

55The technicalschem eoffueutilitym odel:an acupuncturepointpressinggun,which ischaracterized in fuatit 

com prises a shell,ahandle is installed on 1he shell,am otor,a reducer,am agnetic steelgmup and a sh:iing 

shaft arc arranged in fuc shcll;Thcrc is a pow crp lug, fuc inpu to f fuc pow crp lug is connected to fucm ains, fuc 

outpulofthepowerplug is connected lo the inpulofthem otor, theconlrolend ofthern olorisconnecled lo 

fucpowcrsw itch pmvidcd on fuchandlc,and fucoutputoffucm otor is connected to 1hc reducer and 

con tm ls tl1e speed o ftl1e reducer:The m agnetic steelassem b]y is com posed o fa firstm agnetic steelcom ponen t 

and a second m agnetic steelcom ponen t. The firstm agnetic steel com ponen tis in stalled on fue output shaft of 

fue reducer and is axially fixed, and fue second m agnetic steel com ponen tis in stalled on fue sliding shaft and 

connected to fue The firstm agnetic steelcom ponen tis opposite to fue sam e po le, fue sliding shaft is slrlab ]y 

in stalled in fue slrl ing rail at the front end of fue housing, and the o fuer end of the slrl ing shaft is connected to 

tllem assagehead afterpassing through tllehousing. 

66The acupuncture po in tpressing gun of the utility m odelconverts extemalA C pow er to DC pow er to fue 

reducer hy a pow erp lug, and con tm ls the cu rren to f tlle reducer tl1 mugh a capacitor-adjustable m o tor, 

thereby achieving fue puipo se ofcon trolling fue rotation rate of fuem o tor shaft and m aking it fi.xed The 

rotation frequency of fue firstm agnetic steelcom pon en ton them o tor shaft is ad ju stab le, and tl1rough fue 

co rre~1)ond ing change of fue alternating frequency of foem agnetic fieki, fue second m agnetic steelcom ponen t 

fixed on fue sliding shaft undergoes reciprocating m echan icalm ovem en t atd ifferen t frequencies and pushes 

Them assage head mounted on the sliding shaft generates reciprocatingm o tion. Since fue frequency and fue 

am p litude are inversely proportional, fue higher the frequency, the sn aller fue am p litude, and fue sn aller the 

lorce of fuem assage head .C onverse]y, fue bw er the frequency, the greater fue amplitude and tl1e greater fue 

force of fue m assage head.Therefore, foe point-pressing gun of tl1 is utility m odel is app licah le It is used lo r fue 

treatrn en tofacupo in ts ind ifferen tpartso f the body tissue. 

77 Dln a furfuer technical solution, a plurality o flinear gu rle rails are p rovrled on fue sh:ie rail, and steel balls are 

respectively placed in tlle lineargurle rails,and the sliding shaft slides in fue slide rail furough the steelballs. 

79 □For the further in p mvem en lo f them assage head, them assage head is a doub lem assage head, the double 
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m assage head is provided with two m assage con tacts,and the distance between the 1.w om assage con tacts is 

adjustable, such as a threaded connection, so that 1he m assage W hen you can app ]y fi:nce to 1w o sym m etrical 

acupo in ts at the sam e tin e, the effect is better. 

83 In a fu r1her technical so 1u tion, a con tro lier is also provided in the hand le, and 1he con tro Iler is electrically 

connected to the input end of them o tor. The purpose of the con tro Iler is to used ry batteries as a backup 

pow er source when 1he external pow er is cutoff or cu to ff, to ensure 1hat 1he acupo int click gun can be used 
nom, ally. 

s1Furtl1enn ore,am agnetic sheet is also provided in them assagehead ,which can have am agnetic therapy eftect 

on fuehum an body. 

sYC om pared w i1h the prior art, tl1e u tilitym odelhas the fulbw ing beneficial effects: 

1 ' 
93 Adjustable vibration frequency :By controlling tl1e w o 1king frequency of the reducer, fue u tilitym odelm akes 

1he rotation frequencyoffuem agnetic steelgroup driven by the reduceradjustable,so as to achieve the 

purpose ofadjusting the telescopic frequency of them assage head, so tl1atd ifferen t acupuncture po in ts can be 

setd ifferen t]y .Frequency ofm assage. 

100Long ~ervice life:Because 1hem ai,,'lletic force is used 1o push 1hem assage head, 1he in temalm echan ical 

abrasion of the cqu ipm en tis avo rlcd .A t fuc sam c tin c, a slrl c rail is set at fuc front end of the click gun, and 

fue steel ball arranged in tl1e slide rail is in con tactw ith tl1e sliding shaft. The abrasion between fue sliding shaft 

and the housing can bem inin ized ,and it is also conducive to sn oofuerslidingofthem assagehead. 

3 ' 
1m A djustah le fu rce:The click gun of the utility m ode l is different from the tradition ale lectmm agnetic m assager. 

Them assage head is com pressed by the reaction force of tl1e hum an body on tl1e m assage head, and the 

massage head is pushed fuiw ard by the thrustofthem agnetic steelgmup, tlrnsm akingThe th mstofthe 

m assagehead can becontinuous]ychanged according to fuepressureoffuehum an body,and fueusercan 

freely adjust fue m assage strengfu according to fue com fort level fuey feel, which is very con ven ien t to use. 

11sThe structure is sin ple,itcan be powered byextemalaltematingcurrentorbattery,and itissn all in size and 

easy to carry. 

mD escription offuedraw ings 

nsFigure 1 isa furee-din ensionalview oftheutilitym odeloffueacupuncturepointpressinggun; 

/JI} Figure 2 is across-sectional view o fA -A in Figure 1; 

120Fig. 3 is aB-B cross-sectional view ofFig.1. 

121 In 1he figure, I-housing ,2-hand le,3-m o lo r,4-reducer,5-m agnetgroup ,51- lirstm agnetassem bly, 
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52-second m agnet assembly ,6-slid :ing shaft, 7-pow er supply Plug ,8-pow er switch, 9-slide rail, 

10-m assage head, 11 linear gu :ide rail, 12-steel ball, 13-con tro Iler. 

/J4 detailed description 

125The p resen tu tility m odelw ill be fu rtherdescribed bebw in conjuncfon with tl1e drawings and specific 

em hod in en ts. 

m A s shown in Figure l ,Figure 2 and Figure 3, the acupuncture point pressing gun of the present invention 

includes a cylindrical shell] ,a hand le 2 is in stalled he hw them iid le of the shell] ,and a pow er switch 8 is 

provrled on thehandle2. 

130/\ m otor3 ,a reducer4,am agnetic steelgroup 5 and a sliding shaft6 are arranged in the housing 1.A power 

plug 7 is also provided at the end of the housing 1. The inpu to f the pow erp lug 7 is connected to tl1e m a ins, 

and the ou tpu to f the pow erp lug 7 is connected to them o to r3. The function of the pow erp lug 7 is to 

convert the ex temalaltemating current in to direct current. 

134The con tro lend of them o tor3 is connected to the pow er switch 8 .Pressing the pow ersw itch 8 can con tro 1 

tl1e voltage output frequency of them o to r3, and the ou tpu tof them o tor 3 is connected to the reducer4 and 

contmls the speed of the reducer. 

mThem agnetic steelassem bly 5 is com posed ofa firstm agnetic steelcom ponen t51 and a second magnetic steel 

com ponen t52 .Bo th the firstm agnetic steelcom ponen t 51 and the second m agnetic steelcom ponen t 52 are 

com posed of6 setsofoverlapping Sll allm agnetic steel sheets.Am agnetic steelcom ponen t51 is installed on 

the output shafto f the reducer4 and axially fixed, and m tates synchronously with the output end of the 

reducer. 

142 W hen the reducer starts, it w illd rive the firstm agnet assem b ]y 51 lo m late; the second m agnetassem b ly 52 is 

in stal:b:l on the sliding shaft 6 and opposite to the firstm agn ct asscm b ]y 51 , and an an ti-m tation device is 

in stalled on the sliding shaft to En sure that it can m ove linearly in stead of m ta ting in side tl1e ball sleeve of the 

linear gu :ide after receiving them agnetic thru sto f the first m ta ting m agnetic steelgmup. There is a certain gap 

between the firstm agnetic steelcom ponen t51 and the second m agnetic steelcom ponen t 52 ,and the distance 

is detenn in ed by them agnetic Jo rce of them agnetic sheet. ]n th is way, the firstm agnetic steelcom pon en t 51 

w illalN ays remain opposite to the second magnetic steelcom ponen tclue to the action of them agnetic fiel:i. 

52 p mduces an outward thrust. The sli:l ing shaft6 is sliiab ly in stalled in the slii ing rail 9 heated at the fmn t 

encl of the housing l .A num berof even ]yd istribu tecl linear gui:ies 11 are p rovrled on the innerw allo f the 

slii ing rail 9, and steel halls 12 are respectively placed in the Jin ear gu rles 11 . 6 The steel hall 12 sliies back and 

Jo rth in the slrle rail9, which can m in in ize m echan icalw ear and reduce m echan icalno ise. Theo ther encl of 

the slid :ing shaft6 passes through the housing 1 and is connected to them assage head 10. Them assage head 

10 in the present invention can be a singlem assagehead or adoublem assagehead .The doublem assage 

heads can m assage two acupo in ts at fue sam e tin e, espec ial]y Jo r the sym m etrical acupo in ts at both ends of 

the spine. The :-.pacing of them assage con tacts is adjustable ,which is ve1y convenient to use. 

157 Referring to Fig. 2, a con tm llerl3 is also provided in the hand le 2. The con tro lier 13 is electrically connected 

to the input end of them o tor 3. The function of the con tro llerl3 is thatw hen there isno external pow er 

supp]y,abatteiycan be installed to supp]ypowerto theequipm ent. 

160 DDDDA ccord:ing to needs, a co re sleeve can also be provided in the shell 1, and a stretchable hum an 

acupo int scro lld iagram is p mvided in the co re sleeve; am agnetic sheet is also p mvrled in them assage head 

10,which can play a role in magnetic therapy.10 is also covered with a rexible silicone sleeve,which can 

m akepeople feelm ore corn fortable. 
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164 w o rlcilg p rilcip le: 

165W hen tl1e pow erp lug 7 is connected to tl1e pow er source, tl1e reducer4 is energized ,and fue corresponding 

gear is selected furough fue pow er switch 8, and fuem o tor 3 will control fue ~peed of fue reducer4. The shaft 

of fue reducer4 drives fue firstm agnet assem b ]y 51 to rotate, and fue second m agnet assem b]y 52 opposite to 

the firstm agnet assem b ly 51 will be pushed out by the rn rce generated hy the change in them agnetic fietl. 

Thereio re, tl1e second m agnet assem b ]y 52 will push fue sli:l ing shaft6 ou to f tl1e housing 1, and tl1e m assage 

head 10 in stalled at the fmn tend of the sltl ing shaft6 w illm ove ionv ard. 

mW hen fuem assagehead actson fuehum an body, fuem assagehead is com pressed due to fue reaction iorceof 

fuehum an body on fuem assagehead.A tfuis tine, fuedistancebe1ween fue firstm agnetic steelcom ponent 

51 and fue second magnetic steelcom ponen t52 is reduced ,and fue second magnetic steelcom ponen t52 is 

The furusto f fue m assage head becom es larger, so fue firstm agnetic steelcom ponen t 51 pushesou t fue 

second m agnetic steelcom ponen t52 to reciprocate to blill the reciprocating m ovem en tof tl1e m assage 

head.During fu ~ process, because fue second m agnetic steelcom ponen t 52 receives d ifferen tpressures, fue 

sliding rangeoffuem assagehead also variesw ifu fuem agnitudeoftl1e reaction brceoftl1ehum an body, 

fuereby achieving fue purpose ofadjusting fuem assage strengfu. 

179C om pared w itl1 the existing electrom agneticm assager, fue u tilitym odelhasm any advantages such as 

reason ab le structure, ad ju stab le frequency and fu rce, un lin ited pow er supp ]y type, ITTl all size, and easy to 

carry;com pared w ifu fue existing electric mo torm assager, The utility m odelhas a large pressing iorce and 

can adapt to fue stin ulation of fue required frequency and strengfu of fue acupo in ts of d ifferen tparts of tl1e 

hum an body. The design of d iffcrcn tm assagc heads can fully adapt to fuc rcqu ircm en ts of d iffcrcn t individual 

acupo in l treatrn en ts,aml can also m in in ize friclion .A vo il wear and Lear, which ism ore energy efficien Land 

has a bngcr service life. 

186 F inal]y, it shou ti be noted fuat fue above em bod in en ts are on ]y used to illustrate fue technical solutions of fue 

utility m odel ra fuer fuan to lin it fue technical so h1 fons.A lfuough fue applicant has described fue utility 

m odel in detailw ifu refurence to tl1e pre furred em bod in en ts, tl10 se o ford inary skill in fue art shou ti 
understand fua t,A ny m od ificati:m or equivalent rep lacem en to f tl1e technical so hi tion of fue present utility 

m odelw itl10u tdeparting from fue purpose and scope of tl1e technical so hi tion shall be covered by fue scope 

of the c la in so f tl1 e present utility m ode 1. 
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(74) ~;filf-\:JUJU1il :ffi:J:ktfi!JJL~~iHf':tx.1t:FM11Hi 
0ffJ 50212 

f-l;;JIA ~BJt¾ ~.:E~ 

(51) Int. CI. 

A61H 39/04(2006.01) 

A61N 2/08(2006.01) 

(54) ~J:IUfi~~~t 
7Cfir,i,'Hi,Jfr 

(57) t@i~ 

4~mffi~*filT-#7e&ti~~.~tim 
3'r :tt: ,1;n T-WJ , 1'E 3'r :tt: if;J w 1rtQ 1t1rn~ , ~ tJL , ~i 1RJ m 
;f□ f~zVJ$m;f□ cl:!;mffi~' cl:!~ffi~t:t rtn½!, Jttmtr wt; 
~~~~-A.~~~~~~~½R~+M~~ 

lJrrJ fJHJHJ/ , cl:!~ ff Jd~ ii , Jt $tu : I\ ii~ cl:! tfl ; ~£HR! 
ffl~ffl-ffiffl~~fflffl#~~.~LfJffi-~fflffl 
14 :t: ~tE i/rJHt tJL 01 $tltr Hi $m r. }Hm ffil [8'] IE, 1,.; ~:Ut 
t:11$iru W ~i/J J0J tb UfH~ ; % = fuHRI t~ 11:f:iz:~ff.1:H~ ~ 
~~m~~~*~ffi-~fflili#~mffl~. 
MM~~iz~~~~~~-ti~~~~~tf.*~ 
p;j , m iJJ $w 01 !t5 - ~ilr! ~ w 5'r ·){_, f§ .Eij 1t ~ ~ 1~ ii. 
**~~w~~-~~~~~$~hffl~A~ffl 
jJjgi}J, jffirlW ~~X,J ?1t7C ffLilifr J.:LiJ 1t ffi, J=L m 

::::i '/IL ffffl 1J 19.!, :iD ftl[(lj/,kifFff .£ij i{J;i 1%15! FrJ Fl2~. 
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1. -;frft7\1fL1~J~tft, :!tlHJLtt+' ,@,:jI§-5'!--;t ( 1 ), ft5r;t ( 1) __t~~ff-¥tV1 (2), ft5r;t 
c 1 ) v.J i&l:f E:g+JL c 3), ~:iili+JL c 4 ), ~~tfxlt11. c 5) ;¥omi1Jt~ c 6) ;tfjr;t c 1 ) ~tfi3~i&1f E:gvJRrmJ.-; 
( 7), E:g~/sttffi :'!k C 7) ITT~ A~ m E:g, E:g J/i;i tffi:'!k ( 7) Ef{]~ ili :ii~ E:g T3 L < 3) ITT~ A, E:g:t) L ( 3) ITT t~iu 
Jffij 1§ i&r f ·tl71 C 2) __t s{J E:gV,)R ** ( 8) tFl:ii, E:gf)L C 3) ITT$Jru ili :iiti~:iilitJL ( 4) JH~ftLlm:i£~:i£ 
tJLa{]~:iili ;JfrJ£ii¾1ifxlt11.cs) EBm -~!Hfxlt11.1tcsu :fnm=~ifxlt11.1tcs2> t~n\(;,Jtcpm ~!Hfxl 
r1l14 c 51) idc1#~:iilitJL C 4 > 1'!{]$turH$m rJHm rtJ [815£, ~=~tlxJi1l14 c 52) ~~tE1i'tiJ;$m C 6) 

__tff:1§~ ·ij~ifxltfl 14 c 51> lwHLHFlxt, !1JrJ£1'1'tz:h$m C 6) riJ1ftZ9J Ef{] ~~tE1fL T3'r~ Cl) lW~ s{] 
ti'HfL (9) pg, mz:)J$m C6) s{]~-!Liffi~ 1--H&rn Cl) J§l§ttjJ¥* Clo) tA:iio 

2. tttrlJ:tX:-¥Ll~:R 1 fifiJ£1'r{]7\1fLiH~tfr, Jt:4tYiEttr, tt~~$)L c 9 )__t ilJ:1f~ l'~B~-B'$fL 
01), 1'F:1it~ ~th 01) pg 5}:£,Jn~:i:1Hfxl~ 02). tttilJtm c 6) illtHIX!~ 02) ti=ttt!i=tt c 9) pg ;l't 
i1J 0 

3. t~ thil tX tU ~ >R 1 Jifi ii l'r{J 7\ 111. f.1J~ tft , :.It tt ill: tF r , Jifi ii t~ J¥ :'!k Clo ) A xx W !¥ * o 

4. t~thiitJZ.lU~:R 1 fifrJ£B97\ 1fLhJ:tJfr, Jti#1iEtEr, #.f-tW c2) pgj:fi&•jfJ~mU~ 03), 

JiffJ£t~tU@ 03) 1§ f:gtJL c 3) l'r{]$jjljJ\ftlffi E:g:if~o 
5. t~thii tJZ.lU ~ :R 1 fiff J£ 89 7\ 1fL iH.iitfr, J:tit1iE {± r, {±tiff* Clo ) pg j:f i&1f M1 J=L 
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tf:J~~I/Ui 
[0001] :,$: '_:UtHfJr ~ ;;zv R. ~ f~ ffl + 11\ii * ii:l:!i st~ 1i fill:~' ;,~, ~ 71 ~ f~ UT ~ xt A 1* /\ {ft:totti: 
t* If 81 /\ 1v. B ~tit' i~;t {v. ,8 t~ t'd: &5EUT iWi )E l[{i; * nrf7 TFif *' ID UT m + %lll {j~ 0 

:,ttc._.s::!.f±-,1,'­
F.I ~1.X./1'-

[0002] EI ~\i, mffi _t 'ffi' ffl ITT1Jizi)J 1~ lf@5t 71 ft!.i)J tJl:it;;fu ft!.~:i1'.:W3~, ;it cr, ft!.z:,Mfl:i1'.:tJiz 
z:JJ ~If@ s'.J I 11:: DjJ!j!Jiljm tt ftl. tfl w ih ffl 1 ~, fiJ; R. m· ih $ei , r 11: H1J E ::r:t ~ ill Z9J , ~ JH~ If A 1* 
ITT 1t m O ft!. z:JJ tfl :i1'.: s'.J kJHjg tx: 71 fa'i • , m JE , JZ: l~ ~t tjg q:i 1Jilu, ~ • M~ ~t tjg ~ tHfiL ~ z:JJ JJ _;_ tu ~1 It 
:a1HE!: [f!] JE'. s1 , n'o Ji m cto -1. , J \ ~ ftl. ;J;Jl rJJ * ·~ 1* t5t~ Qf/TI , 111=t 1iilu I J \ , ~ 11:r: ftl. AJJ tn :i1'.: t~ If@ ITT n 
!JtR. 1~g It tfl;~ ~~ , .xt A~ JaHt~ ~ t_§JJU~ ~ # J:i,: U1 tITT {ft, :tt fr ffl ~1;~:11117G W flL ~ i~ :i1'.: tJiz 
A)J t~ ~ llii Y11J UT:@'% pg :g:~ iHM 81 ti m, :tt I 11: ~ :EltUc:fiJ ffl ~ M£ )J, ffl :Y:im. ~ 1 ±Y:~ ~t:fJ, 
ff; p,Q;6i~)J 7J [riJ IYJ $#1t' 1 I ~t:t:"'tll {cf: 0\/ f1jg:i:UJl.1'!£illi)J' hA rm ~jLJ tt:"'{t ffl O ,W1j :tzu ~:fiJ-'% 
71 92110205. 4 s1q:i 00 t·:flJ0-H f ~;J<~ "tfRz:JJs:t:MHM:t:~llii" &~stJ§tf~Jtt~, t·:flJ-'%71 
981041118. 9 1:~-H!'r'J~lt"'fiHfs:!i:~~R½ ~ffiiB.ffi*Wfi :gg:", :t:t:I 11:::iJ :i:~ll'Jt¾:fiJffl ~1ii~R.:X:~ 
1i~:t~ sg ~ft, 11 ;m t:t: * t!! ftf: s1 rJ L tJJx :iE i;JJ , :Jt 1x ,8 ~ 1m iJJ JJ m. tix*, m ¾, JZ: l~ ~j1f ~ s1 t:t: * :gg: 
illZ91~$~:X:~ft!.~-~~fflxt[f!]k,~~~~fflttm~ill~~ffl~ItR.JJitfflxtffik, 
:;f M r :;f [µ]ir~{ftxiw"'~/Ei!Jtffi.)J !Jt81Ttif>Ko [µ]st, xi ~Wt{~Jw~~B1tief~t~!Jt b~'.f:51::A, li pg 
ir~~Mjg~~31~, Ttif~5.Efl~~lrr, 1tf5Hiilu:A, ~w11ffl ili::F:1J11 ° 

~fflifi~P-J?& 
cooo3] itx1:E.W.1Ht7ftcr s1_b£T-JE, $:~ffl ffi7l'l ITT±~ EI 81ft Tffilf.ijc:Efll~ LHR:i1'.:tJizz;JJt$; 
~@:fJRi)J ~i fJt &~ $ ::FwJ ifflJ ITT i'r:iJ @, #t'f51Jt ~ 1~ UT iJWJTf tii)J t9i $, 1!ffl ~in-~*, ft: Fl ~tiwl 
~7G[µ];tQ)J~ffl*ITT7tQBW~ 0 ~7tQ~w~UT~::F~~-*#lflW~,~JE7tQw 
~ 1€? ff ,fQ %ift1l~ lfl Ttif >Ko 
[0004] $:j~ffl#Jr.@B1ti7ft7J~ :~f~/\1lLA-1J<tit, :ttt#filft+, 1'1,:j:§!Jr;';:, ft>'r0t..t~~ 
~-¥ t!Ai , ft !rr n pg W: ~ ~ rfl, ~:ll rfl, &:1 tlxJ tfl:tQ 1J iJJ tei ; ft &r nf§ i"fG ili W: ~ ~ • rro ~, ~ • tm 
~ITTMA*fu~,ft!.-ffi~ITTMili~*ft!.mITTMA,~mITT~~~~i&:+-¥AA..tITTE€i•-H 
*ffl~.~mITTMili~~~ilmft:~~m~~ilmITTttil:~~M£fflfflrnffi-mfflffl#~ 
ffi=~fflffl#~~,Jtq=iffi-•fflffl~~~~~ilmITT~ili~..t#~friJ[f!]~,ffi=~fflffl 
1tf:1z ~ft1'Fiih ~ei _t # l=.j ffi ~ tiiflxJ tll 14 l11J 1ltB xi, Fi!r~m· i)J $eiwJ 1·FJih B11z ~ft 1fz: + >'r n Hl.fiffil 
in ffl $;ft pg , 1Ji)J$ei 815} ~ Yffij ~ ili >'r nJ§ ½ W"' ~ tB iL 

c 00051 * '% m #Jr.@ ITT 1e 1ft },';U:t: 1ft ~ rn ~ • tru ~ ~~ >'r :g:~ s1 :x: 1m. ~ tH* 3/;J 1um. E€i 11¾ ~ tfexil 
tfl, #iitt ft!.~UT iJWJ:i1'.:u1 ~tfl*~tu,1i:ittnu'.J ~1Jit:A 1J\, },A. rfo'J.tjLJt~tu ~;tJL$ei}jJE$#:ll$ug 
§ITT,~[fi]JE'.f~m~ilflffi-~~fil#~$#~$wJ~,#iittR~:X:~~$~1:ITTffl@ 
~~.~[f!]k+m~~..t~m=mfflffl#~:;f[µ]~•ili~~mtt~~m~illM,ft:*~~ 
~ftffliJJ$ei..tITT~~~r1:112[illiJJ O rn+t9i*tui'Jtz$M~& l~, tN$~r£1Ji'R~lil~ 1J\, tt:J~~ 
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El1 fp J=ll:tJ m ~ / J \ ; &z' JJ;i)i * ~{[Jm ~i ~*' Ei .* {l ffl jJ m~:k' lbJ .Ilt' * ':t ffl t.Jr ~ Bf.J 1C {I[ 
~Ec~aj~fflrA~ili~#W~N~~$~A~B"Jfflff. 
[ 0006] n1-;!J ITT tz: * 1f ~ ' ttJl'r !t'JL l:. 1:f1f ;rf + ~ J~jj W $A ' ft][ tj w !!'ft pg ,y} JJIJ JJ>i: _i'. 1f !i;[X] 

~ ' ¥FT i;)J $rl! ilJlH fi;[X] ~ {± nH1L p;j m i;)J 0 

[0007] Hx1t*~*fF t±:l B"Jn1-t!5-r:1xnr, ffi:i:ct~J*ffl:*,1/;JxJw~*, i~XU*~*l:. &1f p;};j1-
tli: .:ffl!H *' Ji M 1-Ec /f :ffl!H* 2- ra:1 LI½ file /iii p nJWJ ' -tzu il!J iJd!.ft' i?; T-t-ft tt:. ut p J l2Hi:l' xtft LI½ M 1-
1C fiz:IEJ atJJffi11nflffl fJ, JJI:* 2-tzf o 

cooo8J n1-:t'7A½H*h~, IT.f.TW P3~t1it1f .J22i!§u~, ffr:l£f22i!§u~l0 ~tJLH½!fimAfL/m ~it 
:m O N ;u ~ ITT 1::1 El1 ft+ 3 )'r $1¥ ft! gx; ~]T ft! ut' p J Ll {f ffl + ft! itMf j;J ~ m ~ ~/Mf ffl ' 1~ i~ 1C {iz: 
,12J:!i~~g1JJ$ IE'm{fffl o 

cooo9] n1-:!t, ftt*Jf* pgj±t1it1f1ittJt, ittf f3gw§:xt A 1,1':mliU1ittff ff ffl o 

coo101 +~xtrJlif1i*, *~fflt.Jr~'L~if Ll rif.iiilt:t~ = 

coo11] 1, ti10Jj;iJi;f. PJif,'ij =*~m 1.JrrujlJlut~i!§u~:ifiltjLsJ.JI ffJj;iJi;f., 1t1l 83 ~:iilltL mitJ s1 
~ffliliB"J~~Jj;iJi$aj~.MW~~~~Ei•*~~Jj;iJi;f.B"JBB"J,~mxt~~~1C~ajLl~ 
1r~ lwJ s1.Jw!JJJ;9H,. 
[0012] 2, 1ffflt,fif&~*: FRr¥ffl1il)J~1ts'-J1Jj.\'.;*fii;}JE;i_')t*, [7'1.Ilt~'!fc, 7~~pg$ 
ITT ;j;J L tlfX IHJL [l=ij Utft i~J:!i Tfr Bf.J rnPiffi ilJ1 ii TX 1r tfr ?Eft , m TX r tfr +JL pg B"J i[X] £:Jc 101ft i}J $drtt itl!H , 13gw% 
:ii:)JfUis1im\:+mz:JJtm10 %1*z r8J s1 ~i~, m1rlUrEcJt*1ttr1!11nJ11JJ~-m. 
coo13J 3, 1t m tr PJ iJWJ = *~ m 1.Jrru ITT ,12, tiztfr~ l1=1J rfttJts'-J ft!~1:rt;wJt~, 83 A ~xttizJt 
*ITT&~ffin*ffi~WJt*,X83~ffliliITT1in*~$1lt±:lEcffJ*,MW~MWJt*B"Jfl 
n~~@mA~ITTffin®~~~~.~ffl~ajLl@m~d~m~ITTffm&,~~~~~* 
fJ N , ff m i FM' 1f 1' . 
coo14J 4, M1t~fm-'fL, ~5E pJftffl j~½J3Sttt ~. m PJ 83 tir ft!1m1:tt ft!, rm Ji ~t>1~ 1J,, 1~ m1~1J 
'ffil: 0 

~11~i5t~J:l 
coo 1 51 oo 1 j;J * ~ m t.Jr ru 1\Jiz: },~1: 1* tfr u'-J iL 1* oo ; 
[0016] 00 2 ,1/;JOO 1 81 A-A 'fflJt~OO; 
[0017] 00 3 j;J 00 1 8''1 B-B #H~ 00 0 

[0018] 00 ~, 1-jr 3'E, 2-.cf TW, 3-~ tJL 4-~:iilltJL 5-~iiM tJL 51-~ ~iii~ fil 14, 
fi2-~=~i1Xltli {4, 6-1'Fti}J$111, 7-~iLfJ£i*, 8-~~JJUf*, 9-ffl$JL, 10-:ft:,!i*, 11-][ 

tx_ey:$JL, 12-iRJJt, 13-N;U~o 

Jll1~ ~ ~fl! JJ A 
coo19J rITIT tR1f ~ff~ tP Jl.1t~Jfm1i:r.txtJ!s:~ m ~Jrru 1'Fn1-:t'7w. ~A 0 

[0020] izP00 1,002 tPOO 3 ffl7J",:4s:~ffli.Jr~Bf.J1C{iz:,srj*f-D:,1'2ti5!rffi~~)jj(B{J)7r~ l,ft)'r 
n 1 ITT~tt~r1f'.ic\~1f.f.W;j 2, ff-'f+W 2 r.W1f ~~3f* 8c ff.>'rn 1 P3W1f ~TJL 3,~i1,tJL 
4,1itt'fRJtJi 5 tPml9)WJ 6 ;ft)'~]t 1 fi§r'i~iETXif ~wHill* 7, ~~till* 7 B1!fimAtlrn ft!, ~~till * 7 ITT!fiw/t\Jt1t~;J;JL 3 B1~HUA, ~~till* 7 B"J1lfflt'f=T~'lt)'r$Y::iJitft!tt=r£t~J1I~'it:ft!. ~TJL 3 
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B"J 1~ ftiJ JLffii --tJ Ffi ;;JJfff ~ 8 tFI ii, 1:$: i}J Ffi lUf ~ 8 P Jl,;,U$ ftiJ Ffi tJ L 3 B"J Ffi EE: $iru l±l 100 $ , Ft! tJ L 3 81 ~ 
l±l:iitlVgiz3ftJL 4 Jtt$~iJVgiz3ftJLB"Jt4-3m:o m~lilHRlt.tL 5 EEffi-MHRl£.tL14 51 tom ·.lilHR1£.tL14 
52 f~M, m-E~HR1t1H4 51toffi=iHRlt1H452 t)J~EE 6 t11:ffi:::.s1/}E~Hfxlftt~M, :Jtq,ffi-i~ 
iRlt.tL 14 51 ~~4Ji3£tJL 4 U1:mu l±l $m_r_Jt$m lr:tJ [llu lE' Jt--½ Vi3£tJL$ntr l±l ]L/fij lr:iJ :tl7 hfE$L aVi:iitJL 
£~~~ffi~ffi-~~fil#51~ff;ffi=~~fil#52~~frffl~~6i::J=t~ffi-~fflfil 
14 51 lr:iH&tFlx1' Jtfr1i'fi}J$m__t__k~fWffZ9J~:i:, l21-{liiOt-x.¥1Jm-t.t1.$½iJJiiHR1£.t1.u~iiHlh 
FP ~~n1.$tE][£t ~tA 811t3?K;g ~pg~~ ][£tttiJJ rm ir r½iJJ O tE m-~ i1xJ t.tL 14 51 tom= E~il~ t.tL 
14 52 ,2, raJ 001f-5:Ei't''.l fa] !fl, :Jtl'aJRe:k 1J\ EE tii!Jtifih /JUE' :8:T.'f EE riiitmfFffl ffi-iiHRlt.tL {4 
51 ~tztt~1iMx1m=~-'HR1£.tL14 52 F1:-,t.[u];1f,s"J1lh O fifi~~i'tiJJ$m 6 PJ1i'fiJJB"J~~tE1fr 
rfrn 1 lttrit/AfR{]ffl$A 9 !AJ, tEXHJI. 9 v'-J.m_r_t5z:1f;tr+~:l:)J6]7}<t!JR"J][£t~$JL 11, tE1f.£t~$A 
11 pg 7}1JiJJJJ:i:1HRII$K 12, 11'ti>1J$m 6 im.UiRIJ% 12 fr~iHJL 9 pg fu J§ffli>7], 3!t-¥ ~t~jc ~~& 81~ 
~1> ,tJLtilitffl, ~~~ ;J;J LtiPf-tf O 1i'tiJJ$m 6 s"J ::'Jj-ii!ffi ~ l±l >'rn 1 FP 1=J1Jzlf ,1.; 10 ,+Fla C *~ m x=Jr 

ru q, 811:$: Jf. :?h 1 O P J l::J 11 If'.~ Jf. :?h , ili P J l::J 11 J;:J ~ )#: :?h , ::It q, XX 1:$: Jf. :?h P J l::J lwJ U1 x1 W3 -i' 1':.1fr 
itt 1T 1:$: )f. ' tt 171J ~ x1 T ff ,f± j;!)j Yjffi El1 x1 *~ 1( {f[ YE! ff iJl1. ~ }! H ' * -Fl. j;!)j -1' 1:$: Ff ~'.H -!h: 81 l'aJ ftp p J i)WJ ' 

ftffl ~ r= ~ 1J ~ o 

coo211 ~-¼1, I!! 2, tE-=fffl 2 pg:12Ef:z1f:t;;,1Mfilf 13, ~tufilf 13 --tJ ~tJL 3 s"Jt§UA.ft!ffi ~a=w, 1$t1J 
,6i 13 B11lfflttr'33c:9r rm ~~ut' PJ l2J___k~~ ~iih11W:~1.tt ~o 

coo221 rR1Jr5Tfii:W, 1'F::9r5'E 1 pg :l2E PJr,t:1:z~, 1'F:Z~ pg t9:1f PHid$ s"JA 1*7t 1v:~rm 
I!! ;1±11<1#::?h 10 pgj::fi&t·#~1ft, '8fl~W.$!1:9.¥Ll~1JY1tffl, tE1PJf.-!h: 10 __t:l2E~1f~tl:ni~5<:~, 33: 
i''f fl~~ilA/$13.1:J!J1n1lt:llio 
[0023] I 1t!J¥:W : 
[ 0024] 'j ~}JJHffi * 7 1=j ~ iJJJtti 11 Jj;:, ~)£ :j;) L 1 .ii ~' mu~~ TT* 8 ;lz'g ~tFI 111/. B"J t.'1i ff[' ~ 
;tJL 3 ~4ft'.£115iJ~3£tJL 4 ITTff3£:=k+o ~3£tJL 4 814'½$m m•Z9Jffi-fu1iR!t.tL14 51 miff, 1=Jm-1rtttR1 
t.tl 14 51 tFI x181 ffi = itt iRJ £.ti. 14 5 2 xi~ tm ¥ 1-tJifr F "t B"J fF #J JJ , ~14t ii fuJ :9Htf l±l , lbJ J.lt ffi = E~ iRI 
t.tL 14 s2 ~4f:ffl:Z9J1tl9Jm 6 141 l±l :9rn 1, __k~1±ml9Jtm 6 fl,Jl!ffil'lfJ:t:tJt.:?h 10 F1: 1i:tJ flu B"J:iEiJJ 0 

[0025] ':1§:J'~~:?hfl#JtEA 12)5:if§, EEr A.1*x1~~*1'11& fl#J JJ, x.~4ft~~:?hlli~, JJ:tut 
m-EttiRlt.tL 14 51 lom_-.:ii11iR1r.t1. 14 52 u"J raJ Re~ /J\, m_:_EttiRlt.tL 14 52 '>l:.¥U u1:Jih ~*· IEJJJt 
m-fuii1xJ t.tL 14 51 x~4f m =li~ilaj t.tL 14 52 m l±l , t::J J.Lt11~, Hi Mtg;: }$:?h 811-1 ~JEiJJ O tEJJtiHM 
1 1 1 , EE -t-m = MHRI t.t1. 14 5 2 x .¥U s~ Es: .tJ ~ 1r:iJ , !El JJ:t tt ~-!h: l'!<J 11 Z9] $i !l'. ili llm n A 1* s<J & fp m .tJ 
jcij\ rnH~ Jr:iJ, }A rm .i6irJ [ iroJ1H:$: 1$: jJ & 81 ~ 8"3 0 

coo26] --tJf.W. 1f ~~::i:trJz$~tFI tt, 4\~ffl iJr~Jt1f ~fjg¾W, tm$fofpffl .tJ _s. PJiffiJ, 11m 
~~/~~:@ ~ p~, f!f lRtH\, {_IE+ 11Hir~A ~tit-~ ; 1=J f_W, ~ ~i)J TJL:ct'.:~ 1#: ~tFI rt,*~ m jj"Jr:@ 

Jl 1f ~ :k B"J }~ .J:t ft ffl fl , Pl~~$ A 14(~ I rim~ 1iL1( {iim Tffi tm ;$.,¥0 fl _s. 5./R !l'. 81 *U 1~, ~ I e1HJi: ~ 
:?hB"Ji& ~tfl~Jt:7} ~$~1EJ,t.12f7t1fri~ff 81~*' * .a:l2EJ'J~~APR&imlt!> Jf.tt, jjft~ffj~, 33: 
ff1!11f3~, 1tffl%~1!-ffc 
[0027] Ji:J§Tfii~itl ~ 8"3 ~' l::),__t~Jjffi{7tl{x_ffl l::J iJl ~ *~m #)Tl_i'l B"JH:*17~ rm~Fr~115Llt~* 
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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 
lumbocrural pain, the rheumatic arthritis, the traumatic injury, the stomachache, the 
headache, the hypertension, the psoriasis, the neurodermatitis, the alopecia, etc. 
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4/8/2020 KR 101162978B l - Vibration massage apparatus for muscle - Google Patents 

KR101162978B1 

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 particula~ly, to a muscle vibration massage device 

composed ot a gun (GUN) type to be easy to use by hand. will be 

In the present invention, the muscle vibration massage device in the construction 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 st.mulation member in the horizontal direction, 

the power transmission can be effectively balanced, A separate center of gravity is unnecessary, and 

the structure :hereof is simplified to make the handle portion even slimner, thereby providing a 

beautiful and easy-to-use muscle stimulation massage device. 

Images (7) 

Classifications 

• Ao· 1123/006 Percussion or tappinc; massage 

View 5 more class1ficctions 

Other languages: K•Jrean 

Inventor: ~IAHcl 

Worldwide applications 

2012 JIB 

9 

Application KR1020120013068A events 0 

2012-02-09 rnowy :o Kn· 02012oc13068A 

2012-07-09 hpplicali:m grrlr·led 

2012-07-09 Publ1cot101 of KR101. b2978B1 

Info: P3ten-: ::1tat1cns :3;, Cited t;y fl), Legnl events. S m1ku 

docurrents, f--r onty and !-<elated App 1cd.1:Jns 
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Claims (6) Hide Dc::>cndcnt ,, 

1. 11 is 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 incorporat-ng the vibration generating means for generating vibration by 

converting, and the notor for controlling the operation of the motor by supply.ng a driving voltage of the motor into the handle part 110 located below the main body 100. 

The cont·ol means is built and the fixing means thereof, the outside ot the handle portion 110, where t'ie finger is held by the hand where the gun switch 400 tor providing 

a user operatior command to the motor control means is formed, 

The vi brat.on generating means, 

One side of the rotating shaft is coupled to the rotating shatt 210 of the motor 200 in a horizontal direction and rotates, and the horizontal movement displacement 

means having a horizontal movenent disp-acement means having a horizontal movement displacement on the rotating shaft to torn a horizontal move'!lent formed on 

the cam 311 V1bratior rotating part 310 tor horizontal reciprocating movement of the vibration slide unit 320 in accordance with the displacement ct the displacement 

means, combined with the horizontal rrovement displacement means formed on the vibration rotating unit 310, the horizortal movement according to the rotation of the 

vibration rotating unit 310 Vibration slide u1it 320 for rorizontal 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 w-th the use•'s muscles Vibration stimula:ion unit 330 to 

provide a vibration stimulation of the motor, and the motor 200, the vib<ation rotating unit 310, the vibration slide uni; 320 is fixed to the vibration slide unit 320 rn ;he 

horizontal reciprocating movement left and rigrt Avoid being a guy Muscle v1brat1on massage device characterized 1n that comprises a withdrawal prevention portion 

(3~0) for. 

2. The me:hod of claim 1, 

The vibration rotating part 310 is formed with a disc 311 bona shaft 311 a at a predeterr1ined inclination so that a horizontal movement displacement occu·s 

according to the rotation, and one side of the shaft 311 a is rotated with the rotation shaft 210 of the motor 200. Rotating shaft coupling portion 311c to be 

coupled is formed and preve1ts the fiow of the shaft 311 a a; a position spaced apart from the couping position with the bearing 312 to the other side of the rotary 

shaft coupling portion 311 c by the width of the bearing 312 A cam 311 with a fixing groove 311 d therein, a bearing 312 coupled to the other side of the rotary shaft 

coupling part 311 c so that the cam 311 can be stably rotated, and the shaft 311 a. Shaft fixing means 313 for fixing the cam 311 coupled to the formed fixing 

groove 311 d and the bearing 312 to the separation prevention portion 340. and the bea·ing 314 to the separation prevention portion 340 It comprises a bearing 

fixing means 314 for fixedly couped to, 

The vibrating slide part 320 is formed on both sides of the d:sc 311 b formed on the cam 311 of the vibrating rotating part 310 and rotates constantly in opposite 

directions with respect to the ·otation of the disc 311 b. 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 ho0 izontal 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 ard 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 po•tion 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 tor coupling the right angle fixing pin 342 co1flgured 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 1s formed to have a length greater than a dis;ance moving 

in the direc:ion of sliding back and forth so as not to be caught, 

The departure oreventing part 340 is fixed ;o the motor 200, the vibration rotating part 310, the vibration s idc part 320 to enable horizontal reciorocoting 

movement of the slide shaft 324 and to prevent lef; and right departure during horizontal reciprocating enovement 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 t1e center thereof. On the ooposite side of the 341 a, a bearing coup I ng portion 341 b to which a bearing 312 to which the shaft 311 a 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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