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(57) Abstract: An ultrasonic scalpel waveguide shatt, consisting of a proximal-end gain structure (1), a distal-end gain structure (2), an
intermediate structure (3), and a frequency adjusting structure (4, 41, 42, 43). The proximal-end gain structure (1) and the intermediate
structure (3) are connected via a proximal gain step (13) at a location near a longitudinal vibration antinode of the waveguide shaft. The
distal-end gain structure (2) and the intermediate structure (3) are connected via a distal gain step (23) at a location near a longitudinal
vibration antinode of the waveguide shaft. The intermediate structure (3) is connected to N (where N > 0 and is an integer) gain
maintaining structures (31, 32, 33, 34) via an intermediate gain step (312, 323) at a location near the longitudinal vibration antinode of
the waveguide shaft. X (where X > 0 and is an integer) frequency adjusting structures (4) are present in the gain maintaining structure
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(31, 32, 33, 34). The waveguide shaft allows the ultrasonic scalpel to have a higher blade vibration amplitude. The waveguide shaft can
also operate under a stable and suitable vibration frequency to cut a human body tissue with great efficiency.
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Ak, HEEFIIA  MNE1EIE (N1) 2 MR EERAMWER DT EER
MEE (N-1) /2+1 BISE(N-1)hE) 8 55 A By 8 s KT R85,

18 RBENFER 15 FrRBE FRIVR ST EEE WS RISE W FTE RS
akr , BEsFH A AT 2SN/ T R8s FOR BB
19.RBENFER 15 R BE FRIDVR ST EEE WS RISE W FTE RS
akr, BEsFH A/ T 2R NAT 28 S FOR R E B

20 REMFIER 1 FRRBE FARIDRSHT , iR BB RISEWHHE N=2,

21 ARFENFIER 20 FRREVEE FARINK ST EEFR 2 MERRIFE W hiE g
mAMEIER AT 2ABR,

22 RFENFIER 20 FREVEE FARINK ST EEFR 2 MERRIFE W hE g
mAMEER DT RAER,

23 RFENFER 1 FrRMEEFRIDKSAT , FIRESRISEWHHEE N>2, BN
NIBH

24 RFENFIER 23 FRBVEE FARIK ST EEZERRIFEWH AR B HE S
akr , BEsFH A AT 2SN/ T R8s FOR BB

25 RFENFIER 23 FRBVEE FARIK ST EESERRIFEWN AR B HH S
akr, BEsFH A/ T 2R NAT 28 S FOR R E B

26 RENAER 1 FIRKRSHT , EREET  SMIRABRENERRRIGEN
LRGNNSR A/ AR RN RS SR 2R B XE - MRS
PEERIART AR NS AN ZRANER /DT ERTALHTH NN @
RIREZRWER FIRRIER N EFERAMNEREP PN RTRUERTS
—MNhTRAER,

27 RENFER 26 FIRRBEFRIDRSAT PR BEEWN R EHMENE
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SmAl  HReEER A ER/ TR UER  FRIER AN ESE AT &
B,

28 RIFENFER 26 FIRKBAEFRIDRSAT Pk BEEWN R EHMEE
wmAl  HReEER AN R AT Ul | FRIER MM ESNT R

B,
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