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(57) Abstract: Surgical tools are disclosed that include a first handle having a first recess, a second handle having a second recess, a 
first tip disposed in the first recess and extending distally, and a second tip disposed in the second recess and extending distally. The 
first tip has a first external surface and a first internal surface. The second tip has a second external surface and a second internal sur­
face. The surgical tool has a first configuration wherein the surgical tool operates as forceps. The surgical tool has a second configur­
ation wherein the surgical tool operates as scissors. The first internal surface can be moved adjacent to the second internal surface to 
permit rotation of the first tip relative to the first recess and permit rotation of the second tip relative to the second recess. The rota­
tion of the first tip and the second tip transitions the surgical tool between the first configuration and the second configuration.
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SURGICAL MULTI-TOOL AND METHOD OF USE

INCORPORATION BY REFERENCE TO ANY PRIORITY APPLICATIONS

[0001] The present application claims priority benefit of U.S. Provisional Patent 

Application No. 61/906337 filed November 19, 2013, the disclosure of which is incorporated 

by reference herein in its entirety.

Technical Field

[0002] The present application relates to the field of medical devices, and 

encompasses apparatuses for use during surgery and surgical methods. In particular, the 

application relates to surgical hand tools having a plurality of configurations including a 

forceps configuration and a scissors configuration.

BACKGROUND

Description of the Related Art

[0003] Surgical tools typically serve a single function. Surgical scissors are useful 

for cutting tissue. Surgical forceps are useful for manipulating tissues. Electrosurgical 

devices are useful for cauterization, hemostasis, and for tissue dissection. Electrosurgical 

devices most commonly involve radiofrequency (RF) energy wherein a voltage gradient is 

produced between two points and current flows through the tissue, dissipating energy as heat. 

This in turn allows refolding of protein and coagulation or dissection of tissue.

[0004] Each surgical tool has limitations. For instance, in relation to 

electrosurgical devices, the passage of current through the tissue does not allow cutting of all 

tissues. This limitation is pronounced when the distance between the two contact points of 

the device is increased. Furthermore, tissue cutting can be accomplished more quickly with 

scissors in many instances where cauterization is not needed for hemostasis.

[0004a] Any discussion of documents, acts, materials, devices, articles or the like 

which has been included in the present specification is not to be taken as an admission that 

any or all of these matters form part of the prior art base or were common general knowledge
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the appended claims.

[0004b] Throughout this specification the word "comprise", or variations such as 

"comprises" or "comprising", will be understood to imply the inclusion of a stated element, 

integer or step, or group of elements, integers or steps, but not the exclusion of any other 

element, integer or step, or group of elements, integers or steps.

SUMMARY

[0004c] Some embodiments relate to a surgical tool comprising:

a first tip comprising a first tip longitudinal axis; and

a second tip comprising a second tip longitudinal axis;

wherein the surgical tool has a first configuration wherein the first and second tips 

operate as forceps;

wherein the surgical tool has a second configuration wherein the first and second tips 

operate as scissors;

wherein the surgical tool is configured to transition between the first configuration 

and the second configuration, at least in part, by rotation of the first tip about the first tip 

longitudinal axis and by rotation of the second tip about the second tip longitudinal axis.

[0004d] Some embodiments relate to a method of using a surgical tool comprising: 

providing a first tip and a second tip coupled to each other, the first tip comprising a 

first tip longitudinal axis, the second tip comprising a second tip longitudinal axis, wherein 

the first and second tips are configured for use as forceps in a first configuration; and

reconfiguring the first and second tips, such that after reconfiguration, the first and 

second tips are configured for use as scissors in a second configuration, wherein the surgical 

tool is configured to transition between the first configuration and the second configuration, 

at least in part, by rotation of the first tip about the first tip longitudinal axis and by rotation 

of the second tip about the second tip longitudinal axis.

[0005] In some embodiments, a surgical tool (sometimes referred to as a hand 

tool) is provided. The surgical tool can include a first handle comprising a proximal portion 

and a distal portion and a first recess in the distal portion. The surgical tool can
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include a second handle comprising a proximal portion and a distal portion and a second 

recess in the distal portion. The surgical tool can include a first tip disposed in the first 

recess and extending distally therefrom, the first tip having a first external surface and a 

first internal surface. The surgical tool can include a second tip disposed in the second 

recess and extending distally therefrom, the second tip having a second external surface 

and a second internal surface. In some embodiments, the surgical tool has a first 

configuration wherein the first and second tips operate as forceps. In some embodiments, 

the surgical tool has a second configuration wherein the first and second tips operate as 

scissors. In some embodiments, rotation of the first tip and the second tip within their 

respective recesses transitions the surgical tool between the first configuration and the 

second configuration.

[0006] In some embodiments, the first inner surface and the second inner 

surface are configured to abut each other during rotation of the first tip and the second tip 

within their respective recesses to transition the surgical tool between the first 

configuration and the second configuration. In some embodiments, the second tip 

comprises a pin extending from the second external surface, and rotation of the pin 

relative to the second handle causes rotation of the second tip relative to the second recess 

and transitions the surgical tool between the first configuration and the second 

configuration. In some embodiments, rotation of the pin relative to the second handle 

rotates the first tip relative to the first recess. In some embodiments, the pin is 

substantially perpendicular to a longitudinal axis of the second tip. In some 

embodiments, the first tip comprises a first electrode and the second tip comprises a 

second electrode. In some embodiments, the first tip and the second tip are configured to 

interact as electrocautery' bipolar forceps in the first configuration. In some embodiments, 

in the second configuration, the first and second inner surfaces are configured to shear 

past each other. In some embodiments, one of the first tip and the second tip comprises a 

recess and the other of the first tip and the second tip comprises a protrusion, wherein the 

protrusion is configured to be received relative to the recess in the second configuration 

io provide an axis about which the tips can rotate. In some embodiments, the surgical tool 

can include a sleeve surrounding at least a portion of the first tip. In some embodiments, 

the surgical tool can include a locking mechanism configured to prevent rotation of the 

second tip. In some embodiments, the first handle is coupled io the second handle near a 

proximal end of the surgical tool. In some embodiments, the surgical tool can include one
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or more springs attached to the handles to bias the first and second tips to a neutral 

position.

[0007] Tn some embodiments, a method of using a surgical tool is provided. 

The method can include the step of providing a first handle and a second handle coupled 

to each other, the first handle having a first tip extending distally therefrom and the 

second handle having a second tip extending distally therefrom, wherein the first and 

second tips are configured for use as forceps. The method can include the step of rotating 

the first tip relative to the first handle and rotating the second tip relative to the second 

handle, wherein the rotation reconfigures the first and second tips for use as scissors.

[0008] The method can include the step of bringing inner surfaces of the first 

and second tips into contact with each other so that longitudinal axes of the first and 

second tips are aligned, and then rotating the first tip relative to the first handle and 

rotating the second tip relative to the second handle. In some embodiments, after rotating 

the first tip relative to the first handle and rotating the second tip relative to the second 

handle, the inner surfaces of the first and second tips are configured to shear past each 

other. The method can include the step of rotating a pin extending from one of the first tip 

and the second tip to rotate the first tip relative to the first handle and rotate the second tip 

relative to the second handle. The method can include the step of applying electrical 

energy to tissue with the first tip and the second tip. In some embodiments, rotating the 

first tip relative to the first handle and the second tip relative to the second handle further 

comprises rotating the first tip ninety degrees and rotating the second tip ninety degrees.

[0009] In some embodiments, a surgical tool is provided. The surgical tool 

can include a first handle. The surgical tool can include a first tip coupled to the first 

handle and configured to rotate relative to the first handle, the first tip having a first 

internal surface. The surgical tool can include a second handle. The surgical tool can 

include a second tip coupled to the second handle and configured to rotate relative to the 

second handle, the second tip having a second internal surface. In some embodiments, the 

surgical tool has a first configuration wherein the first internal surface and the second 

internal surface are generally vertical. In some embodiments, movement of the first 

handle or the second handle changes the distance between the first tip and the second tip 

in the first configuration. In some embodiments, the surgical tool has a second 

configuration wherein the first internal surface and the second internal surface are 

generally horizontal. In some embodiments, movement of the first handle or the second
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handle shears an edge of rhe first tip past an edge of the second tip in the second 

configuration. In some embodiments, the tips are configured to rotate to transition 

between rhe first configuration and the second configuration.

[0010] In some embodiments, a surgical tool is provided. The surgical tool 

can include a first handle and a second handle. In some embodiments, the first handle and 

the second handle are configured to have a first configuration and a second configuration. 

In some embodiments, in the first configuration the tool operates as forceps and in the 

second configuration the tool operates as scissors.

[0011] The surgical tool or hand tool can be used in surgical sites with limited 

lateral access and substantial depth. The multiple configurations can allow for tissue 

dissection by cutting and electrocautery. The interchangeability of the hand tool limits the 

number of times the hand tool would need to be removed, exchanged, and re-inserted into 

the surgical site. The interchangeability can limit the potential for injury, while improving 

usability and efficiency.

[0012] The surgical tool or hand tool of certain embodiments advantageously 

provides multiple functional configurations that are easily interchanged by the user. The 

hand tool is capable of use in open microsurgery, minimally invasive surgery, and other 

surgical environments. The hand tool may be a single handheld device, which allows the 

interchangeability of configurations without the user removing the device from the local 

surgical field.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] These and other features, aspects, and advantages of the invention 

disclosed herein are described below with reference to the drawings of preferred 

embodiments, which are intended to illustrate and not to limit the invention. 

Additionally, from figure to figure, the same reference numerals have been used to 

designate the same components of an illustrated embodiment. The following is a brief 

description of each of the drawings.

[0014] Figure 1 is an exploded view of a hand tool.

[0015] Figure 2A is a perspective view of the hand tool of Figure 1 in the 

forceps configuration.

[0016] Figure 2B is a top view of the hand tool of Figure 1 in the forceps 

configuration.
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[0017] Figure 3 is a perspective view of the hand tool of Figure 1, wherein the 

tips are brought together to change configurations.

[0018] Figure 4 is a perspective view of the hand tool of Figure 1 in the 

scissors configuration.

[0019] Figure 5A is a front view of the hand tooi of Figure 1 in the forceps 

configuration; Figure 5B is a cross-sectional view taken along line B-B in Figure 5A.

[0020] Figure 6A is a front view of the hand tool of Figure 1 in the scissors 

configuration; Figure 6B is a cross-sectional view taken along line M-M in Figure 6A.

[0021] Figure 7A is a side view of the hand tool of Figure 1 in the forceps 

configuration; Figure 7B is a cross-sectional view taken along line D-D in Figure 7A; 

Figure 7C is a cross-sectional view taken along line G-G in Figure 7A.

[0022] Figure 8A is a side view of the hand tool of Figure 1 in the scissors 

configuration; Figure 8B is a cross-sectional view taken along line P-P in Figure 8A; 

Figure 8C is a cross-sectional view taken along line T-T in Figure 8A.

[0023] Figure 9A is a perspective view of a hand tool in the scissors 

configuration with a sleeve; Figure 9B is a top view of the hand tool of Figure 9A; Figure 

9C is side view’ of the hand tooi of Figure 9A; and Figure 9D is a cross-sectional view 

taken along line K-K in Figure 9A.

[0024] Figure 10A is a perspective view of the hand tool in the scissors 

configuration with a locking mechanism; Figure 10B is a top view' of the hand tool of 

Figure 10A; Figure 10C is a side vie w of the hand tool of Figure 10A.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0025] Preferred embodiments of the surgical hand tool include two sections 

used together to perform a function. One or more of the sections can comprise segments, 

portions, components, or subcomponents. However, the use of the term “section” does 

not imply any particular structure or configuration. In some embodiments, the right 

section or components thereof are mirror image, identical, or substantially similar to the 

left section or components thereof. The sections or components thereof may be any 

suitable shape that pennits the function of the hand tool, for instance perform the function 

of scissors and forceps. Certain embodiments are illustrated and/or described herein.

[0026] With reference to Figures 1 -2A, a hand tool 100 is shown. The hand 

tooi 100 can also be referred to as a surgical multi-tool. The hand tool 100 comprises two
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sections: a left section 102 and a right section 202. In the illustrated configuration, the 

left section 102 includes multiple components and the right section 202 includes multiple 

components as described further below. The left section 102 interacts with the right 

section 202 to perform one or more functions, such as operating as forceps and scissors as 

described in detail below'. The hand tool 100 has a longitudinal axis 106 that extends 

between a proximal end 116 and a distal end 118. The left section 102 can be on the left 

side of the longitudinal axis 106 when the hand tool 100 is viewed from the top. The right 

section 202 can be on the right side of the longitudinal axis 106 when the hand tool 100 is 

viewed from the top.

[0027] The surgical hand tool 100 can transition between functional 

configurations. As illustrated in Figures 1 and 2A, the left section 102 can comprise a left 

handle 132 and a left tip 160 extending distally from the left handle 132. The right 

section 202 can comprise a right handle 232 and a right tip 260 extending distally from 

the right handle 232. The surgical hand tool can operate as forceps, which can also be 

referred to as the forceps configuration, with the left tip 160 and the right tip 260 

providing the grasping ends of the forceps. In this and other configurations, the surgical 

hand tool 100 can also include electrodes. For example, the surgical hand tool of Figures 

1 and 2A can function as electrocautery bipolar forceps, as described further below. The 

surgical hand tool can further be configured to operate as scissors, which can also be 

referred to as the scissors configuration. Figure 4, described in more detail below, 

illustrates a scissors configuration where the tips 160, 260 slide and pivot relative to each 

other to cut tissue. The scissors can be utilized to more quickly cut tissue. The multiple 

configurations allow for the use of multiple surgical techniques at the discretion of the 

user. Other functional configurations are possible.

[0028] Referring now to Figures 2A-4, the hand tool 100 is designed to 

transition between the forceps configuration and the scissors configuration. The forceps 

configuration is shown in Figure 2A and the scissors configuration is shown in Figure 4. 

The intermediate configuration is shown in Figure 3. The hand tool 100 permits the 

switching between the forceps configuration and the scissors configuration. The hand tool 

100 can transition between these configurations by rotation of the tips 160, 260 of the 

hand tool 100, as described further below. The tips 160, 260 are rotated approximately 90 

degrees between the forceps configuration shown in Figure 2A and the scissors
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configuration shown in Figure 4. The tips can be brought together as shown in Figure 3 

during the transition between the forceps configuration and the scissors configuration.

COMPONENTS OF THE ELAND TOOL

[0029] In some embodiments, the forceps configuration as shown in Figure 

2A can operate as bipolar electrocautery forceps. For instance, the hand tool 100 can 

include one or more electrodes located on the tips of the hand tool. The hand tool 100 can 

be designed to supply electrical energy to the electrodes. In some embodiments, the hand 

tool 100 can optionally include an electrical connection 110. The electrical connection 

110 can include a left lead 112 and a right lead 212. The electrical connection 110 can 

enable the electrodes to be supplied with electrical energy. In the illustrated 

configuration, the electrical connection 110 can be near the prox imal end 116 of the hand 

tool 100.

[0030] In some embodiments, the hand tool 100 can include a mechanical 

connector 122. The mechanical connector 122 can function to electrically isolate the 

incoming electrical leads 112, 212. The mechanical connector 122 can function to couple 

the left section 102 and the right section 202.

[0031] The left lead 112 can include a receptacle 114. The receptacle 114 can 

be sized to accept the left spring 124. The left section 102 can include a left spring 124 

that extends along the longitudinal axis 106. The left spring 124 can be coupled to the 

mechanical connector 122. In some embodiments, the left spring 124 can have an external 

shape that complements the shape of a receptacle 126 in the mechanical connector 122. In 

the illustrated embodiment, the shape of the left spring 124 is rectangular and the shape of 

the receptacles 126 is rectangular. Other shapes are contemplated (e.g., wedge, oval, 

triangular, elliptical, polygonal, etc.). The left spring 124 can be coupled to the 

mechanical connector 122 by welding, fasteners, glue, friction fit, pawl and ratchet, 

detent and protrusion, or other fixation method. The left spring 124 can be coupled to the 

left lead 112 of the electrical connection 110. In the illustrated embodiment, the left 

spring 124 is coupled to the left lead 112 within the mechanical connector 122. The left 

spring 124 can be coupled to the left lead 112 by welding, fasteners or other fixation 

method.

[0032] The left spring 124 can include a bend 128. The bend 128 can function 

to extend the distal end of the left spring 124 away from rhe longitudinal axis 106. The 
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bend 128 can function to curve die left spring 124 outward from the mechanical 

connector 122. The bend 128 of the left spring 124 can function to increase the distance 

between the left section 102 and the right section 202. The left spring 124 can include a 

concave portion. The concave portion can be near the proximal end of the left spring 124. 

The left spring 124 can include a convex portion. In the illustrated embodiment, die 

convex portion can be near the distal end of die left spring 124. The left spring 124 can 

include one or more flat portions 120, 130. In the illustrated embodiment, the flat portion 

120 can be disposed within the receptacle 114. In other configurations the flat portion can 

be near die proximal end, distal end, or in between the proximal and distal end of the left 

spring 124. Other configuration of the spring can be contemplated (e.g., multiple bends, 

flat portions, multiple layers, thicknesses, varying thickness, height and length, etc.).

[0033] The distal end of the left spring 12.4 can be coupled to a left handle 

132. In some embodiments, the left spring 124 can have an external shape that 

complements the shape of a receptacle 134 in the left handle 132. In the illustrated 

embodiment, the flat portion 130 can be disposed within the receptacle 134. In the 

illustrated embodiment, the shape of the left spring 124 is rectangular and the shape of the 

receptacle 134 is rectangular. Other configurations are contemplated (e.g., wedge, oval, 

triangular, elliptical, polygonal, etc.). The left spring 124 can be coupled to the left 

handle 132 by welding, fasteners, glue, friction fit, pawl and ratchet, detent and 

protrusion, or other fixation method. In the illustrated embodiment, the receptacle 134 is a 

slot that extends from the top of the left handle 132 to the bottom of the left handle 132, 

or a portion thereof. In some embodiments, the left spring 124 can be adjustable within 

the receptacle 134 of the left handle 132. In some embodiments, the left spring 124 can be 

adjusted to a number of discrete positions with the receptacle 134 (e.g., two, three, four, 

five, etc.). In some embodiments, the left spring 12.4 can be adjusted to an infinite 

number of positions with the receptacle 134. The left spring 12.4 can remain movable, 

releasably retained or fixedly retained in position.

[0034] The left handle 132. can include one or more finger grips 136 (see

Figure 9A). In the illustrated embodiment, two finger grips 136 are shown. Other

numbers of finger grips are contemplated (e.g., one, two, three, four, five, etc.). Both of

the finger grips 136 are shown on the exterior surface of the left handle 132. Other

locations are possible (e.g., top surface, bottom surface, interior surface, at least one grip
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on the exterior surface, at least one grip on the top surface, a grip on the top surface and a 

grip on the exterior surface, etc.).

[0035] The left handle 132 can have a bayonet configuration. The left handle 

132 can include a longitudinally extending portion 138 and a vertically extending portion 

140. The longitudinally extending portion 138 can extend generally along the longitudinal 

axis 106. The vertically extending portion 140 can extend upward from the longitudinally 

extending portion 138. The vertically extending portion 140 can improve the line of sight 

for the user. The user’s hand can engage the longitudinally extending portion 138. The 

vertically extending portion 140 can raise the distal end 118 of the hand tool 100 away 

from the user’s hand. 'The user’s hand does not obstruct the line of sight to the distal end 

118 of the hand tool 100. In the illustrated embodiment, the vertically extending portion 

140 forms an angle 142 with the longitudinally extending portion 138. The angle 142 can 

be 90° or greater than 90° (e.g., 100°, 110°, 120°, 130°, 140°, 150°, 160°, 170°, etc.). The 

angle 142 can be obtuse. Other configurations are possible. The angle 142 can provide a 

more ergonomic grip to the user.

[0036] The left section 102 can include a left hub 144. The left hub 144 can 

extend from the vertically extending portion 140. In some embodiments, the left hub 144 

can be a unitary structure with the vertically extending portion 140 of the left handle 132. 

The left hub 144 and the left handle 132 can be monolithically formed.

[0037] In other embodiments, the left hub 144 is a separate component from 

the left handle 132. The vertically extending portion 140 can include a recess 146. The 

left hub 144 can be coupled to the recess 146 by welding, fasteners, glue, friction fit, pawl 

and ratchet, detent and protrusion, or other fixation method. In some embodiments, the 

left hub 144 is removable from the vertically extending portion 140. For instance, the left 

hub 144 can be removed to permit sterilization of the left tip 160. The left hub 144 can be 

removed to replace the left tip 160.

[0038] The left hub 144 can include a proximal portion 148. The proximal 

portion 148 of the left hub 144 can be received within the recess 146 of the vertically 

extending portion 140. The recess 146 can be shaped to complement the external surface 

of the proximal portion 148. The proximal portion 148 can be any cross-sectional shape 

including semi-circular, triangular, rectangular, etc. In some embodiments, the proximal 

portion 148 can extend the entire length of the vertically extending portion 140. The edge 

150 of the proximal portion 148 can be angled to match the angle 142.
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[0039] The left hub 144 can include a distal portion 152. The distal portion 

152 can extend from the vertically extending portion 140. The distal portion 152 can 

extend from the recess 162 when proximal portion 148 is received within the recess 162. 

The edge 154 of the distal portion 152 can include a hub recess 156. The distal portion 

152 can be a portion of a cylinder. The distal portion 152 can be any cross-sectional 

shape including semi-circular. In some embodiments, the proximal portion 148 and the 

distal portion 152 have the same cross-sectional shape. In other embodiments, the 

proximal portion 148 and the distal portion 152 have different cross-sectional shapes. In 

some embodiments, the proximal portion 148 and the distal portion 152 can have the 

same diameter. In other embodiments, the proximal portion 148 and the distal portion 152 

have different diameters.

[0040] The left hub 144 can define a left tip axis 158. The left tip axis 158 can 

be the axis upon which the left tip 160 rotates. The distal portion 152 of the left hub 144 

can function to support the left tip 160 during rotation. The hub recess 156 can be aligned 

with the left tip axis 158. The hub recess 156 can function to maintain alignment of the 

left tip 160 during rotation. In some methods of assembly, the left hub 144 is coupled to 

the vertically extending portion 140. This can create a channel between the external 

surface of the left hub 144 and the internal surface of the recess 162. A portion of the left 

tip 160 can rotate within this channel.

[0041 ] The left tip 160 can include a proximal portion 164. The proximal 

portion 164 of the left tip 160 can be supported by the left hub 144. The proximal portion 

164 of the left tip 160 can rotate about the left hub 144. At least a portion of the proximal 

portion 164 of the left tip 160 can be received within the recess 162 of the vertically 

extending portion 140.

[0042] In the illustrated embodiment, the recess 162 of the vertically 

extending portion 140 can include a first portion 166 and a second portion 168. The first 

portion 166 can have a circular cross-section and the second portion 168 can have a 

circular cross-section. The first portion 166 can have a semi-circular cross-section and the 

second portion 168 can have a semi-circular cross-section. The cross-sectional shapes of 

the first portion 166 and the second portion 168 can permit rotation of the left tip 160 

within the recess 162.

[0043] The first portion 166 can have a first diameter and the second portion 

168 can have a second diameter. The first diameter can be smaller than the second
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diameter. The first portion 166 can be located distal to the second portion 168. The first 

portion 166 of the recess 162 can be closer to the distal end 118. The second portion 168 

can be located proximal to the first portion 166. The second portion 168 of the recess 162 

can be closer to the proximal end 116. The difference in diameter between the first 

portion 166 and the second portion 168 of the recess 162 can create a lip.

[0044] The recess 162 can have any number of portions (e.g., two, three, four, 

five, six, etc.). Each portion can have a diameter that is either the same or different than 

one or more other portions. At least two of the portions have unequal diameters. Of the at 

least two portions, a portion near the distal end can have a smaller diameter than another 

portion near the proximal end. The difference in diameter between the portions of the 

recess 162 can create a lip.

[0045] In the illustrated embodiment, the left tip 160 can include a ridge 174 

which can interact with the lip. The ridge 174 can extend from the external surface of the 

proximal portion 164 of the left tip 160. The ridge 174 can be sized to be received within 

the second portion 168 of the recess 162. For instance, the ridge 174 and the second 

portion 168 can have the same or similar diameter. The ridge 174 can have a larger 

diameter than the first portion 166. The ridge 174 can abut the lip created by the first 

portion 166 and the second portion 168. The ridge 174 can reduce axial translation of the 

left tip 160 when the left tip 160 is received within the recess 162. The ridge 174 can 

reduce the longitudinal movement of the left tip 160 when the ridge 174 is received 

within the recess 162. The ridge 174 can prevent disengagement between the vertically 

extending portion 140 and the left tip 160 by the application of axial force.

[0046] The proximal portion 164 of left tip 160 can include a left extension 

178 which can interact with the hub 144. The left extension 178 can be a portion of a 

cylinder. In some embodiments, the left extension 178 can have a quarter-circular cross­

section (e.g., encompasses 90 degrees). The left extension 178 can have a convex external 

surface. The convex external surface can be complementary to the second portion 168. 

The left extension 178 can have a concave internal surface 180. The concave internal 

surface 180 can be complementary to the external surface of the distal portion 152 of the 

left hub 144.

[0047] The proximal portion 164 of left tip 160 can include a protrusion 172 

which can interact with the hub recess 156. The protrusion 172 is sized to be received 

within the hub recess 156. For instance, the protrusion 172 and the hub recess 156 can
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have the same or similar diameter. The protrusion 172 can extend along the left tip axis 

158 when the ridge 174 is received within the recess 162. The protrusion 172 and the hub 

recess 156 can provide a pivot for the left tip 160 as the left tip 160 rotates.

[0048] The left tip 160 can include a distal portion 170. The distal portion 170 

of the left tip 160 can include a longitudinally extending portion 182. The longitudinally 

extending portion 182 can be a portion of a cylinder. In some embodiments, the 

longitudinally extending portion 182. can have a semi-circular cross-section (e.g., 

encompasses 180 degrees). The longitudinally extending portion 182 can have a convex 

external surface. The distal 170 and longitudinally extending 182 portions can have other 

cross-sectional shapes (e.g., circular, elliptical, square, rectangular, triangular, polygonal, 

sigmoid, etc.).

[0049] The distal portion 170 of the left tip 160 can include a conical portion 

186. The conical portion 186 can extend to a distal tip 188. The conical portion 186 and 

distal tip 188 can interact with the right section 202 to function as forceps. The conical 

portion 186 can include a cutting edge 190. The cutting edge 190 can interact with the 

right section 202 to function as scissors. The cutting edge 190 can be the same material as 

the distal portion 170 of the left tip 160. The cutting edge 190 can be the same material as 

the left tip 160. The cutting edge 190 can be a different material than the distal portion 

170 of the left tip 160. The cutting edge 190 can be a different material than the left tip 

160. The cutting edge 190 can be integrally or monolithically formed with the left tip 160. 

The cutting edge 190 can be a separate component and coupled to the left tip 160.

[0050] The distal portion 170 of the left tip 160 can have a flat internal surface 

184. The flat internal surface 184 can be complementary to an internal surface of the right 

section 202. The flat internal surface 184 can extend the length of the longitudinally 

extending portion 182. The flat internal surface 184 can extend the length of the conical 

portion 186. The flat internal surface 184 can abut a flat internal surface of the right tip. 

Other cross-sectional shapes of the internal surface can be contemplated (e.g., circular, 

elliptical, square, rectangular, triangular, polygonal, sigmoid etc.). These can be 

complimentary, mirror or rotationally similar to the right tip 260.

[0051 ] The distal portion 170 of the left tip 160 can include an electrode 192. 

In some embodiments, the longitudinally extending portion 182 can include the electrode 

192. In some embodiments, the conical portion 186 can include the electrode 192. In 

some embodiments, the distal tip 188 can include the electrode 192. In some
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embodiments, the fiat internal surface 184 can include the electrode 192. In some 

embodiments, the external surface of the left tip 160 can include the electrode 192. The 

electrode 192 can interact with the right section 202. The right section 202 can include a 

ground or another electrode. The left tip 160 can interact with the right section to 

function as an electrosurgical device. The electrode 192 can be activated by electrical 

energy supplied to the hand tool 100. The electrode 192 can be activated when the hand 

tool 100 is in the forceps configuration. In some embodiments, electrical energy is 

prevented from being supplied when the hand tool 100 is in the scissors configuration. 

The electrode 192 can be the same material as the distal portion 170 of the left tip 160. 

The electrode 192 can be the same material as the left tip 160. The electrode 192 can be a 

different material than the distal portion 170 of the left tip 160. The electrode 192 can be 

a different material than the left tip 160. The electrode 192 can be integrally or 

monolithicaily formed with the left tip 160. The electrode 192 can be a separate 

component and coupled to the left tip 160.

[0052] In some embodiments, the left lead 112 can pass through a channel in 

the left spring 12.4. The left lead 112 can pass through a channel in the left handle 132. 

The left lead 112. can pass through a channel in the left tip 160. The channels in any of the 

components in the left section 102 can be insulated.

[0053] In some methods of assembly, the left tip 160 is inserted within the 

recess 162. Then the left hub 144 is coupled to the vertically extending portion 140. The 

left tip 160 is place in the recess prior to coupling of the left hub 144. The left tip 160 can 

be retained within the recess 162 by a retention mechanism (not shown). In some 

embodiments, the left hub 144 is removable. The left hub 144 can be removed to replace 

the left tip 160. The left hub 144 can be removed to sterilize or replace the left tip 160.

[0054] In some embodiments, the left hub 144 is integrally formed with the 

vertically extending portion 140. Then the left tip 160 is inserted within the recess 162. 

The ridge 174 is aligned with the second portion 168 the recess 162 in the vertically 

extending portion 140. The internal surface 180 of the left extension 178 is aligned with 

the external surface of the left hub 144. The protrusion 172 of the left tip 160 is aligned 

with the hub recess 146. From this position, the left tip 160 can be rotated about the left 

tip axis 158. The left tip 160 can be rotated until the ridge 174 is received within the 

second portion 168 of the recess 162. In this position, the internal surface 180 of the left
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extension 178 can be in contact with the external surface of the left hub 144. In this 

position, protrusion 172 can be received within the hub recess 146.

[0055] In some embodiments, the left section 102 and the right section 202 

each form of a symmetrical, opposed half. The right section 202 can be a mirror image of 

the left section 102. The right section 202 can include substantially similar or identical 

components. In some embodiments, the right section 202 may have a different shape or 

configuration to enhance ergonomics for the user.

[0056] The right lead 212 can include a receptacle 214. The receptacle 214 

can be sized to accept the right spring 224. The right section 202 can include a right 

spring 224 that extends along the longitudinal axis 106. The right spring 224 can be 

coupled to the mechanical connector 122. In some embodiments, the right spring 224 can 

have an external shape that complements the shape of a receptacle 226 in the mechanical 

connector 122. In the illustrated embodiment, the shape of the right spring 224 is 

rectangular and the shape of the receptacles 226 is rectangular. Other configurations are 

contemplated (e.g., wedge, oval, triangular, elliptical, polygonal, etc.). The right spring 

224 can be coupled to the mechanical connector 122 by welding, fasteners, glue, friction 

fit, pawl and ratchet, detent and protrusion, or other fixation method. The right spring 224 

can be coupled to the right lead 212 of the electrical connection 110. In the illustrated 

embodiment, the right spring 224 is coupled to the right lead 212 within the mechanical 

connector 122. The right spring 224 can be coupled to the right lead 212 by welding, 

fasteners or other fixation method.

[0057] The right spring 224 can include a bend 228. The bend 228 can 

function to extend the distal end of the right spring 224 away from the longitudinal axis 

106. The bend 228 can function to curve the right spring 224 outward from the 

mechanical connector 122. The bend 228 of the right spring 224 can function to increase 

the distance between the left section 102 and the right section 202. The right spring 224 

can include a concave portion. The concave portion can be near the proximal end of the 

right spring 224. The right spring 224 can include a convex portion. In the illustrated 

embodiment, the convex portion can be near the distal end of the right spring 224. The 

right spring 224 can include one or more flat portions 220, 230. In the illustrated 

embodiment the flat portion 220 can be disposed within the receptacle 214. In other 

configurations the flat portion can be near the proximal end, distal end, or in between the 

proximal and distal end of the right spring 224. The right spring 224 can provide the
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same or different resistance as the left spring 124. The right spring 224 can provide the 

same or different shape as the left spring 124. The right spring 224 can be a mirror image 

of the left spring 124.

[0058] The distal end of the right spring 2.24 can be coupled to a right handle 

232. In some embodiments, the right spring 224 can have an external shape that 

complements the shape of a receptacle 234 in the right handle 2.32. In the illustrated 

embodiment the fiat portion 230 can be disposed within the receptacle 234. In the 

illustrated embodiment, the shape of the right spring 2.24 is rectangular and the shape of 

the receptacle 234 is rectangular. Other configurations are contemplated (e.g., wedge, 

oval, triangular, elliptical, polygonal, etc.). In the illustrated embodiment, the receptacle 

234 is a slot that extends from the top of the right handle 232. to the bottom of the right 

handle 232, or a portion thereof. In some embodiments, the right spring 224 is coupled to 

the right handle 232 by welding, fasteners, glue, friction fit, pawl and ratchet, detent and 

protrusion, or other fixation method. In some embodiments, the right spring 224 is 

adjustable within the receptacle 234 of the right handle 232. In some embodiments, the 

right spring 2.24 can be adjusted to a number of discrete positions with the receptacle 234 

(e.g., two, three, four, five, etc.). In some embodiments, the right spring 224 can be 

adjusted to an infinite number of positions with the receptacle 234. The right spring 224 

can remain movable, releasably retained or fixedly retained in position. In some 

embodiments, the right spring 224 is movable and the left spring 124 is fixed. At least 

one spring 124, 224 can be movable to accommodate the user’s hand. In some 

embodiments, both springs 124, 224 are movable to accommodate the user’s hand.

[0059] The right handle 232. can include one or more finger grips 2.36. In the 

illustrated embodiment, two finger grips 236 are shown but other configurations are 

contemplated (e.g., one, two, three, four, five, etc.). Both of the finger grips 236 are 

shown on the exterior surface of the right handle 232. Other locations are possible (e.g., 

top surface, bottom surface, interior surface, at least one grip on the exterior surface, at 

least one grip on the top surface, a. grip on the top surface and a grip on the exterior 

surface, etc.). The finger grips 2.36 can have the same or different configuration as the 

finger grips 136. For instance, one set of finger grips can be shaped for the index finger 

and the other set of grips can be shaped for the thumb. The finger grips 136, 2.36 can be 

positioned based on the manner in which the user is expected to hold the hand tool 100. 

The finger grips 136, 236 can be positioned based on right handed use. The finger grips
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136, 236 cars be positioned based on left handed use. The finger grips 136, 236 can be 

positioned based on ambidextrous use.

[0060] The right handle 232 can have a bayonet configuration. The right 

handle 232 can include a longitudinally extending portion 238 and a vertically extending 

portion 240. The longitudinally extending portion 238 can extend generally along the 

longitudinal axis 106. The vertically extending portion 240 can extend upward from the 

longitudinally extending portion 2.38. The vertically extending portion 240 can improve 

the line of sight for the user. The user’s hand can engage the longitudinally extending 

portion 238. The vertically extending portion 240 can raise the distal end 118 of the hand 

tool 100 away from the user’s hand. The user’s hand does not obstruct the line of sight to 

the distal end 118 of the hand tool 100. In the illustrated embodiment, the vertically 

extending portion 240 forms an angle 242 with the longitudinally extending portion 238. 

The angle 242 can be 90° or greater than 90° (e.g., 100°, 110°, 12.0°, 130°, 140°, 150°, 

160°, 170°, etc.). The angle 242 can be obtuse. The angle 242 can be the same as angle 

142. In other embodiments, the angle 242 is different than angle 142 based on the manner 

in which the user is expected to hold the hand tool 100. The angle 242 can be selected to 

better complement the grip of the user (e.g., based on the anatomy of the human hand). 

Other configurations are possible.

[0061] The right section 202 can include a right hub 244. The right hub 244 

can extend from the vertically extending portion 240. In some embodiments, the right hub 

244 can be a unitary structure with the vertically extending portion 240 of the right 

handle 234. The right hub 244 and the right handle 232 can be monolithically formed.

[0062] In other embodiments, the right hub 244 is a separate component from 

the right handle 232. The vertically extending portion 240 can include a recess 246. The 

right hub 244 can be coupled to the recess 246 by welding, fasteners, glue, friction fit, 

pawl and ratchet, detent and protrusion, or other fixation method. In some embodiments, 

the right hub 244 is removable from the vertically extending portion 240. For instance, 

the right hub 244 can be removed to permit sterilization of the right tip 260. The right hub 

244 can be removed to replace the right tip 260.

[0063] The right hub 244 can include a proximal portion 248. The proximal 

portion 248 of the right hub 244 can be received within the recess 246 of the vertically 

extending portion 240. The recess 246 can be shaped to complement the external surface 

of the right hub 244. The proximal portion 248 of the right hub 244 can be any cross-
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sectional shape including semi-circular, triangular, rectangular, etc. In some 

embodiments, the proximal portion 248 can extend the entire length of the vertically 

extending portion 240. The edge 250 of the proximal portion 248 can be angled to match 

the angle 242.

[0064] The right hub 244 can include a distal portion 252. The distal portion 

252 can extend from the vertically extending portion 240. The distal portion 252 can 

extend from the recess 262 when proximal portion 248 is received within the recess 262. 

The edge 254 of the distal portion 252 can include a hub recess 256. The distal portion 

252 can be a portion of a cylinder. The distal portion 252 can be any cross-sectional 

shape including semi-circular. In some embodiments, the distal portion 248 and the distal 

portion 252 have the same cross-sectional shape. In other embodiments, the proximal 

portion 248 and the distal portion 252 have different cross-sectional shapes. In some 

embodiments, the proximal portion 248 and the distal portion 252 can have the same 

diameter. In other embodiments, the proximal portion 248 and the distal portion 252 have 

different diameters.

[0065] The right hub 244 can define a right tip axis 258. The right tip axis 258 

can be the axis upon which the right tip 260 rotates. The distal portion 252 of the right 

hub 244 can function to support the right tip 260 during rotation. The hub recess 256 can 

be aligned with the right tip axis 258. The hub recess 256 can function to maintain 

alignment of the right tip 260 during rotation. In some methods of assembly, the right 

hub 244 is coupled to the vertically extending portion 240. This can create a channel 

between the external surface of the right tip 260 and the internal surface of the recess 262. 

A portion of the right tip 260 can rotate within this channel.

[0066] The right tip 260 can include a proximal portion 264. The proximal 

portion 264 of the right tip 260 can be supported by the right hub 244. The proximal 

portion 264 of the right tip 260 can rotate about the right hub 244. At least a portion of 

the proximal portion 264 of the right tip 260 can be received within the recess 262 of the 

vertically extending portion 240.

[0067] In the illustrated embodiment, the recess 262 of the vertically

extending portion 240 can include a first portion 266 and a second portion 268 (not

shown). The first portion 266 can be similar or a mirror image of first portion 166. The

second portion 268 can be similar or a mirror image of second portion 168. The first

portion 266 can have a circular cross-section and the second portion 268 can have a
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circular cross-section. The first portion 266 can have a semi-circular cross-section and the 

second portion 268 can have a semi-circular cross-section. The cross-sectional shapes of 

the first portion 266 and the second portion 268 can pennit free rotation of the right tip 

260 within the recess 262.

[0068] The first portion 266 can have a first diameter and the second portion 

268 can have a second diameter. The first diameter can be smaller than the second 

diameter. The first portion 2.66 can be located distal to the second portion 268. The first 

portion 266 of the recess 262 can be closer to the distal end 118. The second portion 268 

can be located proximal to the first portion 266. The second portion 268 of the recess 262 

can be closer to the proximal end 116. The difference in diameter between the first 

portion 266 and the second portion 2.68 of the recess 262 can create a lip.

[0069] The recess 262 can have any number of portions (e.g., two, three, four, 

five, six, etc.). Each portion can have a diameter that is either the same or different than 

one or more other portions. At least two of the portions have unequal diameters. Of the at 

least two portions, a portion near the distal end can have a smaller diameter than another 

portion near the proximal end. The difference in diameter between the portions of the 

recess 262. can create a lip.

[0070] In the illustrated embodiment, the right tip 260 can include a ridge 274

which can interact with the lip. The ridge 274 can extend from the external surface of the 

proximal portion 264 of the right tip 260. The ridge 274 can be sized to be received 

within the second portion 268 of the recess 262. For instance, the ridge 274 and the 

second portion 268 can have the same or similar diameter. The ridge 274 can have a 

larger diameter than the first portion 266. The ridge 274 can abut the lip created by the 

first portion 266 and the second portion 268. The ridge 274 can reduce axial translation of 

the right tip 260 when the right tip 260 is received within the recess 262. The ridge 274 

can reduce the longitudinal movement of the right tip 260 when the ridge 274 is received 

within the recess 262. The ridge 274 can prevent disengagement between the vertically 

extending portion 240 and the right tip 260 by the application of axial force.

[0071] The proximal portion 164 of right tip 260 can include a right extension

278 which can interact with the hub 244. The right extension 278 can be a portion of a

cylinder. In some embodiments, the right extension 278 can have a quarter-circular cross­

section (e.g., encompasses 90 degrees). The right extension 278 can have a convex

external surface. The convex external surface can be complementary to the second
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portion 268. The right extension 278 can have a concave internal surface 280. The 

concave internal surface 280 can be complementary to the external surface of the distal 

portion 252 of the right hub 244.

[0072] The proximal portion 264 of right tip 260 can include a protrusion 272 

which can interact with the hub recess 256. The protrusion 272 is sized to be received 

within the hub recess 256. For instance, the protrusion 272 and the hub recess 256 can 

have the same or similar diameter. The protrusion 272 can extend along the right tip axis 

258 when the ridge 274 is received within the recess 262. The protrusion 272 and the hub 

recess 256 can provide a pivot for the right tip 260 as the right tip 260 rotates.

[0073] The right tip 260 can include a distal portion 270. The distal portion 

270 of the right tip 260 can include a longitudinally extending portion 282. The 

longitudinally extending portion 282 can be a portion of a cylinder. In some 

embodiments, the longitudinally extending portion 182 can have a semi-circular cross­

section (e.g., encompasses 180 degrees). The longitudinally extending portion 282 can 

have a convex external surface. The distal 270 and longitudinally extending 282 portions 

can have other cross-sectional shapes (e.g., circular, elliptical, square, rectangular, 

triangular, polygonal, sigmoid, etc.).

[0074] The distal portion 270 of the right tip 260 can include a conical portion

286. The conical portion 286 can extend to a distal tip 288. The distal tip 288 can interact 

with the left section 102 to function as forceps. The conical portion 286 can include a 

cutting edge 290. The cutting edge 290 can interact with the left section 102 to function 

as scissors. The cutting edge 290 can be the same material as the distal portion 270 of the 

right tip 260. The cutting edge 290 can be the same material as the right tip 260. The 

cutting edge 290 can be a different material than the distal portion 270 of the right tip 

260. The cutting edge 290 can be a different material than the right tip 260. The cutting 

edge 290 can be integrally or monolithically formed with the right tip 260. The cutting 

edge 290 can be a separate component and coupled to the right tip 260.

[0075] The distal portion 270 of the right tip 260 can have a flat internal 

surface 284. The flat internal surface 284 can be complementary to an internal surface of 

the left section 102. The flat internal surface 284 can extend the length of the 

longitudinally extending portion 282. The flat internal surface 284 can extend the length 

of the conicai portion 286. The flat internal surface 284 can abut a flat internal surface of 

the left tip 160. Other cross-sectional shapes of the internal surface can be contemplated
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(e.g., circular, elliptical, square, rectangular, triangular, polygonal, sigmoid, etc.). These 

can be complimentary, mirror or rotationally similar to the right tip 160. [0075] The 

distal portion 270 of the right tip 260 can include an electrode 292. In some embodiments, 

the longitudinally extending portion 282 can include the electrode 292. In some 

embodiments, the conical portion 286 can include the electrode 292. In some 

embodiments, the distal tip 288 can include the electrode 292. In some embodiments, the 

flat internal surface 284 can include the electrode 292. In some embodiments, the external 

surface of the right tip 260 can include the electrode 292. The electrode 292 can interact 

with the left section 102. The left section 102 can include a ground or another electrode. 

The right tip 260 can interact with the left section 102 function as an electrosurgical 

device. The electrode 292 can be activated by electrical energy supplied to the hand tool 

100. The electrode 292 can be activated when the hand tool 100 is in the forceps 

configuration. In some embodiments, electrical energy is prevented from being supplied 

when the hand tool 100 is in the scissors configuration. The electrode 292 can be the 

same material as the distal portion 270 of the right tip 260. The electrode 292 can be the 

same material as the right tip 260. The electrode 292 can be a different material than the 

distal portion 270 of the right tip 260. The electrode 292 can be a different material than 

the right tip 260. The electrode 292 can be integrally or monolithically formed with the 

right tip 260. The electrode 292 can be a separate component and coupled to the right tip 

260.

[0076] In some embodiments, the right lead 212 can pass through a channel in 

the right spring 224. The right lead 212 can pass through a channel in the right handle 

232. The right lead 212 can pass through a channel in the right tip 260. The channels in 

any of the components in the right section 202 can be insulated.

[0077] In some methods of assembly, the right tip 260 is inserted within the 

recess 262. Then the right hub 244 is coupled to the vertically extending portion 240. The 

right tip 260 is place in the recess 262 prior to coupling of the right hub 244. The right tip 

260 can be retained within the recess 262 by a retention mechanism (not shown). In some 

embodiments, the right hub 244 is removable. The right hub 244 can be removed to 

replace the right tip 260. The right hub 244 can be removed to sterilize the right tip 260.

[0078] In some methods of assembly, the right hub 244 is coupled to the 

vertically extending portion 240. This creates a channel between the external surface of 

the right hub 244 and the internal surface of the recess 262. In some embodiments, the
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right hub 244 is integrally formed with the vertically extending portion 240. Then the 

right tip 260 is inserted within the recess 262. The ridge 274 is aligned with the second 

portion 268 the recess 262 in rhe vertically extending portion 240. The internal surface 

280 of the right extension 278 is aligned with the external surface of the right hub 244. 

The protrusion 272 of the right tip 260 is aligned with the hub recess 246.

[0079] From this position, the right tip 260 can be rotated about the right tip 

axis 258. The right tip 260 can be rotated until the ridge 274 is received within the second 

portion 268 of the recess 162. In this position, the internal surface 280 of the right 

extension 278 can be in contact with the external surface of the right hub 244. In this 

position, the protrusion 272 can be received within the hub recess 256.

[0080] As shown in Figure 1, the hand tool 100 can include a pin 296 coupled 

to a portion of the right tip 260. The pin 296 can be positioned on the right extension 278. 

The pin 296 can extend from an external surface of the right extension 278. The pin 296 

can extend radially outward from the outer surface of the right extension 278. In the 

illustrated embodiment, the pin 296 extends at an angle to the right tip axis 158. The 

angle may be substantially perpendicular or perpendicular. The pin 296 can extend 

transverse to the right tip axis 258.

[0081] The pin 296 can be a separate component coupled to the right tip 260. 

The pin 296 can be coupled by welding, fasteners, glue, friction fit, pawl and ratchet, 

detent and protrusion, or other fixation method. The pin 296 can be integrally or 

monolithically formed with the right tip 260. The pin 296 can interact with a mechanism 

300, as discussed in greater detail below.

[0082] In an alternative embodiment, a pin can be coupled to a portion of the 

left tip 160 rather than the right tip 260. The pin can be a mirror image of the pin 296. 

The pin can be positioned on the left extension 178. The pin can extend from an external 

surface of the left extension 178. The pin can extend radially outward from the outer 

surface of the left extension 178. The pin 296 can be positioned on either extension 178, 

278. The pin 296 can be positioned on either tip 160, 260.

[0083] In some embodiments, one of the tips 160, 260 can have a protrusion

294 and the other tip can have a recess 194. Referring to Figures 2B, 7C, and 8C, the left

tip 160 can have the recess 194 and the right tip 260 can have the protrusion 294. In other

embodiments, the left tip 160 can have the protrusion 294 and the right tip 260 can have

the recess 194. The protrusion 294 can extend perpendicularly from the flat internal
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surface 284 of rhe right tip 260. The protrusion 294 can be located near the longitudinally 

extending portion 282 or the conical portion 286 of the right tip 260. The recess 194 can 

extend perpendicularly from the flat internal surface 184 of the left tip 160. The recess 

194 can be located near rhe longitudinally extending portion 182 or the conical portion 

186 of the left tip 160. The protrusion 294 and the recess 194 can be located near the 

distal end 118 of the hand tool 100.

[0084] The protrusion 294 can be sized to fit within the recess 194. The 

protrusion 294 or the recess 194 can include features to facilitate insertion of the 

protrusion 294 within the recess 194. In some embodiments, the edges of the protrusion 

294 are rounded to facilitate insertion. The protrusion 294 can provide a pivot for the tips 

160, 260 to rotate relative to each other. The protrusion 294 and the recess 194 can 

provide an axis 198 upon which the tips 160, 260 can pivot relative to each other. The 

protrusion 294 can engage the recess 194 when the hand tool 100 is in the scissor 

configuration. The protrusion 294 can engage the recess 194 when the hand tool 100 is in 

the intermediate configuration.

[0085] Each tip 160, 260 can include a cutting edge 190, 290. The cutting 

edges 190, 290 can be located on the conical portions 186, 286. The cutting edges 190, 

290 can be located on the longitudinally extending portions 182, 2.82. Each tip 160, 260 

can include one cutting edge, similar to a pair of scissors. The cutting edges 190, 290 can 

have a range of motion from a closed position to an open position. In some embodiments, 

the angle formed between the cutting edges 190, 290 is ninety degrees in the open 

position. When the cutting edges 190, 290 are being closed, the cutting edges 190, 290 

can shear relative to each other. This action can cut tissue. In some embodiments, each tip 

160, 260 can include two or more cutting edges.

[0086] The springs 124, 224 can be designed to return each handle 132, 232 to 

a neutral position. In some embodiments, the neutral position can include a separation 

between the conical portions 186, 286. In some embodiments, the neutral position can 

include a separation between the longitudinally extending portions 182, 282. In some 

embodiments, the neutral position can include a separation between the handles 132, 232. 

In other configurations, the hand tool 100 can include one spring (e.g., either the left 

spring 124 or the right spring 224). For instance, the hand tool 100 can include the right 

spring 224. The longitudinally extending portion 128 of the left handle 132 can extend to
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the mechanical connector 122. The right handle 232 can be manipulated to move the right 

tip 260 relative to the left tip 160.

[0087] Tn some embodiments, the longitudinally extending portions 128, 228 

are curved or substantially curved (e.g., concave, convex, bent, etc.). In other 

configurations, the longitudinally extending portions 12.8, 228 are straight or substantially 

straight. In some embodiments, the conical portions 186, 286 are curved or substantially 

curved (e.g., concave, convex, bent, etc.). In other configurations, the conical portions 

186, 286 are straight or substantially straight.

[0088] In some embodiments, the handles 132, 232 of the hand tool 100 can 

extend substantially along the longitudinal axis 106. The recesses 162, 262 can extend 

along the longitudinal axis 106. The handles 132, 232 can have any cross-sectional shape 

including rectangular, square, polygonal, etc. In some embodiments, the handles 132., 232 

are straight or substantially straight. In some embodiments, the handles 132, 232. are 

curved or substantially curved (e.g., concave, convex, bent, etc.).

[0089] In some embodiments, electrical energy is supplied at a location along 

the length of the hand tool 100. For instance, electrical energy can be supplied to each 

handle 132, 232. of hand tool 100. The lead 112 can be coupled to the left handle 132 and 

the lead 212. can be coupled to the right handle 232. The distance between the handles 

132, 232 can function as an electrical isolator. For instance, electrical energy can be 

supplied to each hub 144, 244 of hand tool 100. The lead 112 can be coupled to the left 

hub 144 and the lead 212 can be coupled to the right hub 244. The distance between the 

hubs 144, 244 can function as an electrical isolator. For instance, electrical energy can be 

supplied to each tip 160, 260 of hand tool 100. The lead 112 can be coupled to the left tip 

160 and the lead 212 can be coupled to the right tip 260. The distance between the tips 

160, 260 can function as an electrical isolator.

[0090] Each tip 160, 260 can include electrode 192, 292 for bipolar 

electrocautery. The electrodes 192, 292 can be located on the longitudinally extending 

portion 182, 282. The electrodes 192, 292 can be located on the conical portion 186, 286. 

The electrodes 192, 292 can be located on an external surface of the tips 160, 260. The 

electrodes 192, 292 can be located on an internal surface of the tips 160, 260 for instance 

the flat surfaces 184, 284. The electrodes 192, 292 can be configured for cauterization, 

hemostasis, and tissue dissection.
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[0091] The hand tool 100 can allow' current to flow' from the location where 

electrical energy is supplied to the electrodes 192, 292. The hand tool 100 can have a 

current passage that allows current to flow through the hand tool 100 and to the 

electrodes 192, 292. The hand tool 100 can be sufficiently insulated to prevent the 

dissipation of electrical energy. The hand tool 100 can be grounded. The hand tool 100 

can be designed to operate in conjunction with currently available current generators.

[0092] The hand tool 100 can have a fluid passage having a fluid inlet and a 

fluid outlet. The fluid inlet can be located near a proximal end 116 of the hand tool 100. 

The fluid inlet can be connectable to a fluid source. The fluid outlet can be located near 

the distal end 118 of the hand tool 100. In some embodiments, the hand tool 100 can have 

more than one fluid outlet. The fluid outlet can be in fluid communication w'ith the fluid 

inlet, such that fluid can travel through the fluid passage of the hand tool 100. The fluid 

outlet can be located on the longitudinally extending portion 182, 2.82. The fluid outlet 

can be located on the conical portion 186, 286. The fluid outlet can be located on an 

external surface of the tips 160, 260. The fluid outlet can be located on an internal surface 

of the tips 160, 260, for instance the flat surfaces 184, 2.84. The fluid outlet can be located 

near the electrodes 192, 292. The fluid can be a coolant, a medication, or any substance 

selected ίο be delivered to the surgical site. The hand tool 100 can be designed to operate 

in conjunction with currently available fluid systems.

OPERATION OF THE HAND TOOL

[0093] The hand tool 100 can transition between at least two functional 

configurations, as shown generally in Figures 2A and 4. These configurations are referred 

to as the forceps configuration and the scissors configuration. In some embodiments, the 

forceps configuration includes a bipolar electrocautery forceps configuration. In some 

embodiments, the scissors configuration includes a microscissors configuration. In some 

embodiments, the scissors configuration and the forceps configuration are mutually 

exclusive functional configurations.

[0094] Figure 2A show's the hand tool 100 in the forceps configuration. The

springs 124, 224 bias the handles 132, 232 away from each other. The distal tips 188, 288

can be separated in the neutral position. The user can apply a force to rhe handles 132,

232 to move the distal tips 188, 288 toward each other. The user can release the force to

rhe handles 132, 232 and the distal tips 188, 288 can return to the neutral position.
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[0095] Figure 3 shows the hand tool 100 in the intermediate configuration. In 

order to change configurations, the handles 132, 232 are moved toward each other. The 

user applies a force to overcome the biasing force of the springs 124, 224. The internal 

surface of the handles 132, 2.32 can abut. The left tip 160 and the right tip 2.60 can be 

brought together. 'The tips 160, 260 can abut. The internal flat surfaces 184, 284 can abut. 

The left tip axis 158 and the right tip axis 258 can align along the longitudinal axis 106. 

The protrusion 294 can engage the recess 194. The intermediate configuration permits the 

transition from the forceps configuration to the scissors configuration. The intermediate 

configuration permits the transition from the scissors configuration to the forceps 

configuration.

[0096] Figure 4 show’s the hand tool 100 in the scissors configuration. The 

springs 124, 224 bias the handles 132, 232 away from each other. The distal tips 188, 288 

can be separated in the neutral position. The user can apply a force to the handles 132, 

232 to move the distal tips 188, 288 toward each other. The user can apply a force to the 

handles 132, 232 to pivot the distal tips 188, 288 about the axis 198. The user can apply a 

force to the handles 132, 232 to shear the cutting edges 190, 290 past each other. The user 

can release the force to the handles 132, 232. and the distal tips 188, 288 can return to the 

neutral position.

[0097] In both the forceps and the scissors configuration, the proximal portion 

164 of the left tip 160 is retained within the recess 162. In both the forceps and the 

scissors configuration, the proximal portion 264 of the right tip 260 is retained within the 

recess 262. In both the forceps and the scissors configuration, the ridge 174 is retained 

within the recess 162. In both the forceps and the scissors configuration, the ridge 274 is 

retained within the recess 262.

[0098] In the forceps configuration, the internal flat surfaces 184, 284 are 

vertical or substantially vertical. In the scissors configuration, the internal flat surfaces 

184, 284 are horizontal or substantially horizontal. In the forceps configuration, the right 

tip 260 can be horizontally offset from the left tip 160. The right tip 260 can be toward 

the right and the left tip 160 can be toward the left. In the scissors configuration, the right 

tip 260 can be generally over top the left tip 160. In the scissors configuration, the left tip 

160 can be generally underneath the right tip 260.

[0099] As shown in Figures 1-4, the hand tool 100 can include a mechanism 

300 that enables the user to transition between the forceps configuration and the scissors 

or
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configuration. In the illustrated embodiment, the mechanism 300 is located on the right 

handle 232. The mechanism 300 can interact with the pin 296. The mechanism 300 can 

be located as part of the same section as the pin 296. In the illustrated embodiment, the 

pin 296 is located on the right section 202. tn the illustrated embodiment, the mechanism 

300 is located on the right section 202.

[0100] The mechanism 300 can include a slide 302. The slide 302 can be 

coupled to the vertically extending portion 240. In the illustrated embodiment, the 

vertically extending portion 140 can include a retaining hole 298. The slide 302 can 

include a guide slot 310. The guide slot 310 can engage the retaining hole 298. For 

instance, the retaining hole 270 can engage a screw’ (not shown). The screw’ can translate 

within the guide slot 310 when the slide 302 translates. In some embodiments, the slide 

302 can be coupled via a rail, protrusion, detent, ratchet, etc. The slide 302 is designed to 

translate along a portion of the vertically extending portion 240. The slide 302 is capable 

of sliding upward and downward relative to the right handle 232. The slide 302 can be 

less than the total height of the vertically extending portion 240 or a percentage of the 

total height (e.g., 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, etc.). The slide 302 can 

be less than the total width of the vertically extending portion 240 or a percentage of the 

total width (e.g., 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, etc.). The slide 302 can be 

greater than the total width of the vertically extending portion 240 (e.g., 110%, 120%, 

130%, 140%, 150%, 160%, 170%, 180%, 190%, 200%, 300% etc.).

[0101] The slide 302 can include a lower portion 304 and an upper portion 

306. The lower portion 304 can be approximately the same length as the vertically 

extending portion 240. The upper portion 306 can be a greater length than the vertically 

extending portion 240. The upper portion 306 can extend distally from the vertically 

extending portion 240 near the upper edge of the slide 302. In some embodiments, the 

upper portion 306 can include a housing 308. The housing 308 can extend distally from 

the vertically extending portion 240 near the upper edge of the slide 302. The housing 

308 can have a greater width than the width of the lower portion 304. The housing 308 

can be convex. The housing 308 can have a non-symmetrical shape. In the illustrated 

embodiment, the slide 302. can include at least a portion that extends distally from the 

vertically extending portion 240. The housing 308 can include any shape (e.g., circular, 

elliptical, square, rectangular, triangular, polygonal, sigmoid, etc.).
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[0102] The mechanism 300 can include a grip 312. The grip 312 can be 

located near an edge of the slide 302. The grip 312 can be located proximally from the 

vertically extending portion 240. In the illustrated embodiment, the grip 312 is located 

near the proximal end of the slide 302. Other configurations are contemplated (e.g., near 

the top of the slide 302, near the bottom of the slide 302, on an external surface of the 

slide 302, etc.). The grip 312 can include one or more ridges to facilitate the movement of 

the slide 302. Other configurations are contemplated (e.g., roughened surfaces, 

protrusions, etc.).

[0103] The mechanism 300 can include a slot 314. The slot 314 provides a 

path for the pin 296 as the slide 302 is translated. 'The slot 314 can be within the housing 

308. The outer perimeter of the slot 314 can be within or smaller than the outer perimeter 

of the housing 308. The housing 308 can have a width sufficient to enclose the pin 296. 

The housing 308 can have an area of increased thickness near the slot 314. The increased 

thickness can facilitate repeated movements against the pin 296 without deformation of 

the housing 308. In some embodiments, the slot 314 is covered. The slot 314 can be 

covered by an external surface of the housing 308. In other embodiments, the slot 314 is 

exposed to the user.

[0104] In some embodiments, the slot 314 is linear. In other embodiments, the 

slot 314 is non-linear. The slot 314 can have a variety of shapes including curved, s- 

shaped, bow-tie shaped, sloped, stepped, etc. The slot 314 can have any shape that allows 

the slot 314 to function as a guide for the pin 296. The slot 314 can be integrally formed 

with the slide 302. The slot 314 can be formed by any machining, casting or forming 

processes.

[0105] The slot 314 can function to guide the pin 296. The pin 296, as 

discussed above, is coupled to the right tip 260. In the illustrated embodiment, the pin 296 

extends from an external surface of the right extension 278. An edge of the slot 314 

pushes the pin 296 as the slide 302 is moved. The shape of the slot 314 permits the pin to 

rotate about the right tip axis 258 as the slide 302 is moved. In some embodiments, the 

pin 296 can be adjusted to a number of discrete positions within the slot 314 (e.g., two, 

three, four, five, etc.). In some embodiments, the pin 296 can be adjusted to an infinite 

number of positions within the slot 314.

[0106] The slide 302 can be coupled to the hand tool 100 at two points of 

contact. The slide 302 can be coupled to the vertically extending portion 140 with the
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retaining hole 298 and the guide 310. The slide 302 can be coupled to the tip 260 with the 

pin 296 and the slot 314. As the slide 302 translates, the screw (not shown) in the 

retaining hole 298 translates within the guide 310. As the slide 302 translates, the pin 296 

translates within the slot 314.

[0107] The mechanism 300 can have a fsrst position and a second position. 

The first position can correspond to forceps configuration. The second position can 

correspond to the scissor configuration. In the illustrated embodiments, the mechanism 

300 can be in the first position when the slide 302 is lower on the vertically extending 

portion 240. There can be a larger separation between the top surface of the slide 302 and 

the top surface of the vertically extending portion 240. There can be a smaller separation 

between the bottom surface of the slide 302 and the bottom surface of the vertically 

extending portion 240. The bottom surface of the slide 302 and the bottom surface of the 

vertically extending portion 240 can be aligned. Figure 2A shows the mechanism 300 in 

the first position. When the mechanism 300 is in the fsrst position, the left tip 160 and the 

right tip 260 can be used as forceps.

[0108] In the illustrated embodiments, the mechanism 300 can be in the 

second position when the slide 302 is higher on the vertically extending portion 240. 

There can be a smaller separation between the top surface of the slide 302 and the top 

surface of the vertically extending portion 240. The top surface of the slide 302 and the 

sop surface of the vertically extending portion 2.40 can be aligned. There can be a larger 

separation between the bottom surface of the slide 302 and the bottom surface of the 

vertically extending portion 240. Figure 4 shows the mechanism 300 in the second 

position. When the mechanism 300 is in the second position, the left tip 160 and the right 

tip 260 can be used as scissors.

[0109] Figures 5A and 5B show the mechanism 300 in the first position. 

Figure 5A shows the front view of the hand tool 100 and Figure 5B shows a cross-section 

view along line B-B. In the first position, the pin 296 is near the lower end of the slot 314. 

The pin 296 is retained within the slot 314. In the illustrated embodiment, the pin 296 is 

not being acted on by any edge of the slot 314.

[0110] Figures 6A and 68 show the mechanism 300 in the second position.

Figure 6A shows the front view of the hand tool 100 and Figure 6B shows a cross-section

view along line M-M. In the second position, the pin 296 is near the upper end of the slot

314. As the slide 302 is moved upward along the vertically extending portion 240, an
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edge of the slot 314 can come into contact with the pin 296. Further upward movement of 

the slide 302 can cause the edge of the slot 314 to exert a force on the pin 296. This force 

can cause the pin 296 to rotate about the right tip axis 258. Further upward movement of 

the slide 302 can cause the pin to rotate a quarter turn (e.g., 90°) or approximately a 

quarter turn (e.g., 80°, 85°, 90°, 95°, 100°, etc.). Rotation of the pin 296 can cause the 

right tip 260 to rotate within the recess 262 of the vertically extending portion 240. 

Rotation of the right tip 260 can exert a force on the left tip 160. The force exerted by the 

right tip 260 can be directly exerted on the left tip 160. As the right tip 260 is rotated 

within the recess 262, the left tip 160 can rotate within the recess 162.

[0111] Figures 7A-7C show the mechanism 300 in the first position. Figure 

7A shows the side view of the hand tool 100. Figure 7B shows a cross-section view along 

line D-D. Figure 7C shows a cross-section view along line G-G. In the illustrated 

embodiment, the first position corresponds to the slide 302 being in a lower position as 

shown in Figure 7A.

[0112] The pin 296 can extend from the right extension 278 as shown in 

Figure 7B. The pin 296 can be retained within the slot 314. In the illustrated embodiment, 

the slot 314 is formed in a portion of the housing 308. The pin 296 can have a sufficient 

size to extend past the vertically extending portion 240 and into the housing 308. The pin 

296 can have a greater dimension than the width of the vertically extending portion 240. 

The pin 296 can be positioned at an angle 202. The angle 202 can be approximately 45° 

from the vertical plane of the hand tool 100. Other angles are possible (e.g., 0°, 5°, 10°, 

15°, 20°, 25°, 30°, 35°, 40°, 45°, 50°, 55°, 60°, 65°, 70°, 75°, 80°, 85°, 90°, etc. ). The 

protrusion 294 can be received in the recess 194 as shown in Figure 7C.

[0113] Figures 8A-8C show the mechanism 300 in the second position. Figure 

8A shows the side view of the hand tool 100. Figure 8B show's a cross-section view along 

line P-P. Figure 8C shows a cross-section view along line T-T. In the illustrated 

embodiment, the second position corresponds to the slide 302 being in a higher position 

as shown in Figure 8A.

[0114] The pin 296 can be rotated as shown in Figure 8B. The pin 296 can be

positioned at an angle 204. The angle 204 can be approximately 45° from the vertical

plane of the hand tool 100. Other angles are possible (e.g., 0°, 5°, 10°, 15°, 20°, 25°, 30°,

35°, 40°, 45°, 50°, 55°, 60°, 65°, 70°, 75°, 80°, 85°, 90°, etc. )The pin 296 can rotate

approximately 90° as the mechanism 300 is moved from the first position to the second
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position. The pin 296 can rotate approximately 90° as the hand tool 100 is transitioned 

between the forceps configuration and the scissors configuration. Other ranges of motion 

of the pin 296 are possible (e.g., 80°, 85°, 90°, 95°, 100°).

[0115] The protrusion 294 can be received in the recess 194 as shown in 

Figure 8C. The protrusion 294 can extend from the internal flat surface 284 of the right 

tip 260. The recess 194 can extend into the internal flat surface 184 of the left tip 160. 

The tips 160, 260 can rotate or pivot about the protrusion 294. The tips 160, 260 can 

rotate or pivot about the axis 198. The protrusion 294 can extend downward such that 

gravity aids in the retention of the protrusion 294 within the recess 194.

[0116] The functional configuration of the hand tool 100 is selected by the 

user by manipulating the mechanism 300. The user can slide a finger to move the slide 

312. The user can manipulate the mechanism 300 while holding the hand tool 100. The 

slide 312 can change the position of the slot 314 relative to the pin 296. The mechanism 

300 can exert a force on the pin 2.96 to rotate the pin 296. In the illustrated embodiment, 

an edge of the slot 314 of the mechanism 300 can act on the pin 296. The rotation of the 

pin 2.96 can rotate both tips 160, 260. The tips 160, 260 can rotate approximately 90° as 

the hand tool 100 is transitioned between the forceps configuration and the scissors 

configuration. Other ranges of motion of the tips 160, 260 are possible (e.g., 80°, 85°, 

90°, 95°, 100°).

[0117] The mechanism 300 can convert translational motion of the slide 312 

into rotational motion of pin 296. When the slide 312 is moved upward, the mechanism 

300 can apply a rotational force to the pin 296. The pin 296 can be coupled to the right 

extension 278. The right extension 278 can have a cross-sectional shape of roughly a 

quarter-circle. The right extension 278 can rotate within the recess 262 of the vertically- 

extending portion 240 as the pin 296 is rotated. The right extension 278 can rotate about 

the right hub 244 as the pin 296 is rotated. The right hub 244 can provide support to the 

right tip 260 as the pin 296 is rotated. The protrusion 272 and the hub recess 256 can 

maintain alignment of the right tip 260 as the right tip 260 is rotated. The right tip 260 

can rotate about the right tip axis 258. The right tip 260 can rotate about the longitudinal 

axis 106.

[0118] The left extension 178 can have a cross-sectional shape of roughly a 

quarter-circle. The left extension 178 can rotate within the recess 162 of the vertically- 

extending portion 140 as the pin 296 is rotated. The left extension 178 can rotate about
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the left hub 144 as the pin 296 is rotated. The left hub 144 can provide support to the left 

tip 260 as the pin 296 is rotated. The protrusion 172 and the hub recess 156 can maintain 

alignment of the left tip 160 as the left tip 160 is rotated. The left tip 160 can rotate about 

the left tip axis 158. The left tip 160 can rotate about the longitudinal axis 106.

[0119] Both tips 160, 260 can rotate the same direction. In the illustrated 

embodiment, the right tip 260 rotates clockwise along the right hub 244 when the hand 

tool 100 transitions from the forceps configuration to the scissors configuration. The right 

tip 260 rotates counter-clockwise along the right hub 244 when the hand tool 100 

transitions from the scissors configuration to the forceps configuration. In the illustrated 

embodiment, the left tip 160 rotates clockwise along the left hub 144 when the hand tool 

100 transitions from the forceps configuration to the scissors configuration. The left tip 

160 rotates counter-clockwise along the left hub 144 when the hand tool 100 transitions 

from the scissors configuration to the forceps configuration. The rotation in the clockwise 

direction is shown in Figures 7B and 8B. Other configurations are possible, where the 

mechanism rotates the tips clockwise to embody the transitions from the scissors 

configuration to the forceps configuration and counterclockwise to transitions from the 

forceps configuration to the scissors configuration.

[0120] In some embodiments, one mechanism 300 is provided. In the 

illustrated embodiment, the mechanism 300 is coupled to the right handle 232 and the pin 

296 is provided on the right tip 260. The right tip 260 is the leader and the left tip 160 is 

the follower. The tips 160, 260 can be brought together and into contact in the 

intermediate configuration. In the intermediate configuration, movement of the right tip 

260 can impart a force on the left tip 160 to cause rotation. In some embodiments, the 

mechanism 300 is coupled to the left handle 132 and the pin 296 is provided on the left 

tip 160. The left tip 160 can be the leader and the right tip 260 can be the follower. In 

some embodiments, more than one mechanism 300 is provided. One mechanism 300 is 

coupled to the right handle 2.32 and the pin 296 is provided on the right tip 260. Another 

mechanism is coupled io the left handle 132 and another pin is provided on the left tip 

160. The user can move one or both mechanisms 300 to rotate the tips 160, 260.

[0121] The user selects the configuration of the hand tool 100 by movement

of the mechanism 300. In some embodiments, the mechanism 300 is moved by a finger of

the hand in which the hand tool 100 is held. In some embodiments, the mechanism 300 is

moved by the thumb of the hand in which the hand tool 100 is held. In some
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embodiments, the mechanism 300 is moved by a finger or thumb of the hand not holding 

the hand tool 100. The mechanism 300 allows the user to select between functional 

configurations with relative ease. The movement of the mechanism 300 can be intuitive 

to the user.

[0122] The hand tool 100 does not need to be removed from the surgical site 

to switch configurations. The mechanism 300 can be manipulated while the tips 160, 260 

remain within the surgical site. The hand tool 100 requires the user to collapse the hand 

tool 100 in the intermediate configuration. This requires less space than either the forceps 

configuration or the scissors configuration. Once in the intermediate configuration, the 

user can transition between the forceps configuration and the scissors configuration. The 

hand tool 100 does not require any large movements to switch configurations.

[0123] Once the hand tool 100 is in the desired configuration, the scissors or 

forceps are operated conventionally. In the forceps configuration, movement of the 

handles 132, 232 causes the forceps to come together. The springs 124, 224 can return the 

handles 132, 232 to a neutral position. In the scissors configuration, movement of the 

handles 132, 232 causes the cutting edges of the tips 160, 260 to shear with respect to 

each other. The springs 124, 224 return the handles 132, 232 to a neutral position.

COMPONENT TO FACILITATE SCISSOR FUNCTION

[0124] The hand tool 100 can include a component to maintain alignment of 

the tips 160, 260 in the scissors configuration. This component can ensure engagement 

between the cutting edges 190, 290 to allow the tips 160, 260 to cut tissue. In the 

illustrated embodiment, the component is a sleeve 400. The sleeve 400 can extend along 

the length of one of the tips 160, 260 in the forceps configuration. The sleeve 400 can 

extend along the length of both tips 160, 260 in the scissors configuration. Other 

mechanisms are contemplated which function to hold the tips 160, 260 together in the 

scissors configuration.

[0125] Figures 9A-9D show an embodiment of the sleeve 400. Figure 9A

shows the perspective view of the hand tool 100 with the sleeve 400. Figure 9B shows a

top view and Figure 9C shows a side view. Figure 9D shows a cross-section view along

line K-K. In Figure 9A, the right handle 232 is removed. The sleeve 400 is coupled to the

left handle 132. The sleeve 400 can be coupled to the left handle 132 by welding,

fasteners, glue, friction fit, pawl and ratchet, detent and protrusion, or other fixation
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method. In the illustrated embodiment, the sleeve 400 is coupled to the vertically 

extending portion 140. The sleeve 400 extends from the vertically extending portion 140. 

The sleeve 400 extends along the left tip axis 158.

[0126] The sleeve 400 can include a proximal portion 402 near the vertically 

extending portion 140. The proximal portion 402 can be flat or substantially flat. The 

proximal portion 402 can be offset from the left tip 160. In some embodiments, the 

proximal portion 402 is not in contact with the left tip 160.

[0127] The sleeve 400 can include a distal portion 404. The distal portion 404 

can have an internal surface 406 and an external surface 408. The internal surface 406 can 

be concave. The internal surface 406 can be sized to complement the external shape of 

the left tip 160. The diameter of the internal surface 406 can be equal or approximately 

equal to the diameter of the left tip 160. The diameter of the internal surface 406 can be 

slightly larger than the diameter of the external surface of the left tip 160 or a percentage 

thereof (e.g., 105%, 110%, 115%, 120%, 125%, 130%, 140%, 145%, 150%, etc.). The 

internal surface 406 can complement the external shape of the left tip 160 in the forceps 

configuration. The internal surface 406 can also complement the external shape of a 

portion of the left tip 160 and a portion of the right tip 260 in the scissors configuration. 

The external surface 408 of the distal portion 404 can be convex. The external surface 

408 can have any shape (e.g., elliptical, oval, rectangular, square, etc.).

[0128] The sleeve 400 can include a middle portion 410 that transitions 

between the proximal portion 402 and the distal portion 404. The sleeve 400 can be 

tapered as shown in Figure 9B. The proximal portion 402 can surround a smaller portion 

of the left tip 160. The distal portion 404 can surround a larger portion of the left tip 160.

[0129] The sleeve 400 can extend along a portion of the tip 160. In the 

illustrated embodiment, the conical portion 186 extends distally from the sleeve 400 as 

shown in Figure 9C. The sleeve 400 is sized to permit movement of the tips 160, 260 in 

rhe forceps configuration and the scissors configuration.

[0130] In the forceps configuration (not shown), the distal portion 404 

surrounds the left tip 160. The internal surface 406 can be adjacent to the left tip 106. The 

internal surface 406 can be in contact with or abut the left tip 106. The distal portion 404 

can surround the entire left tip 160 or a portion thereof. The distal portion 404 can extend 

beyond the left tip 160. In the illustrated embodiment, the distal portion 404 can be semi­

circular. The left tip 160 can be semi-circular.
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[0131] In the scissors configuration shown in Figure 9D, the distal portion 404 

surrounds a portion of rhe left tip 160 and a portion of the right tip 260. The internal 

surface 406 can be adjacent to a portion of the left tip 160 and a portion of the right tip 

260. The internal surface 406 can be in contact with or abut a portion of the left tip 160 

and a portion of the right tip 260. The distal portion 404 can surround a percentage of the 

left tip 160 (e.g., 30%, 40%, 50%, 60%, 70%, etc.). The distal portion 404 can surround a 

percentage of the right tip 260 (e.g., 30%, 40%, 50%, 60%, 70%, etc.). The distal portion 

404 can surround half of the left tip 160 and half of the right tip 260. In the illustrated 

embodiment, the internal surface 406 can be semi-circular. The external surface of the 

left tip 160 and the right tip 260 can be semi-circular. The internal surface 406 allow the 

free rotation of the left tip 160 and the right tip 260 there within. The internal surface 406 

can take other shapes or combination of shapes (e.g., semi-circular and flat, rectangular, 

circular, elliptical, square, rectangular, triangular, polygonal, sigmoid, etc.).

[0132] Figure 9D shows the sleeve 400 contacting both tips 160, 260 in the 

scissors configuration. The sleeve 400 can function io hold the tips 160, 260 together in 

ihe scissors configuration. The sleeve 400 can function to prevent separation of the tips 

160, 260 in the scissors configuration. The sleeve 400 can function to prevent separation 

of the protrusion 294 arid the recess 194 in the scissors configuration. The movement of 

the right tip 260 upward is reduced or prevented by the sleeve 400. The mo vement of the 

left tip 160 downward is reduced or prevented by the sleeve 400. Other mechanisms are 

contemplated which function to hold the tips 160, 260 together in the scissors 

configuration.

LOCKING COMPONENT TO MAINTAIN FUNCTIONAL CONFIGURATION

[0133] The hand tool 100 can include a locking mechanism 500. The locking 

mechanism 500 can function to reduce or prevent rotational movement of one or more of 

the extensions 178, 278. The locking mechanism 500 can function to reduce or prevent 

rotational movement of one or more of the tips 160, 260. The locking mechanism 500 can 

be locked when the hand tool 100 is in the forceps configuration, as shown in Figure 2A. 

The locking mechanism 500 can be locked when the hand tool 100 is in the scissors 

configuration, as shown in Figure 4. The locking mechanism 500 can be unlocked when 

the hand tool 100 is in the intermediate configuration, as shown in Figure 3.
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[0134] Figures 10A-10C show an embodiment of the locking mechanism 500. 

The locking mechanism 500 can include a bar 502. The bar 502 can be any shape (e.g., 

straight, curved, bent, s-shape etc.). In the illustrated embodiment, the bar 502 has a bend. 

The bar 502 can be retained within a slot. The bar 502. can move within the slot in a 

direction perpendicular or substantially perpendicular to the right tip axis 258. The 

locking mechanism 500, including any components thereof, can move in any direction in 

order to prevent or allow’ rotation of the tips 160, 260 (e.g., rotating, parallel or 

substantially parallel to the longitudinal axis 106, parallel or substantially parallel to a tip 

axis 158, 2.58, perpendicular or substantially perpendicular to the longitudinal axis 106, 

perpendicular or substantially perpendicular to a tip axis 158, 258 etc.). In the illustrated 

embodiment, the slot can be located in the right hub 244. The slot can be located in the 

proximal portion 248 or the distal portion 252 of the right hub 244. In the illustrated 

embodiment, the slot can be located in the proximal portion 248. In some embodiments, 

the slot is within the right handle 232.

[0135] The bar 502 can be coupled to a pin 504. The pin 504 can be any shape 

(e.g., curved, straight, u-shaped, slanted, etc.). In the illustrated embodiment, the pin 504 

is u-shaped. The pin 504 can include a proximal end which engages the bar 502. The pin 

504 can include a distal end which engages the extension 278. In the illustrated 

embodiment, the pin 504 can engage a recess in the extension 278. In the illustrated 

embodiment, the pin 504 has two prongs. The upper prong of the pin 504 can engage the 

recess when the hand tool 100 is in the scissors configuration, as shown in Figures 10A- 

10C. The lower prong of the pin 504 can engage the recess when the hand tool 100 is in 

the forceps configuration. The pin 504 can prevent rotation of the extension 278 when a 

prong of the pin 504 engages the recess of the extension 278.

[0136] The bar 502 can extend from an internal surface of the handle 232 or 

hub with the hub installed in the handle. The action of abutting the handles 132, 232 can 

cause the bar 502 to move within the slot. This action can unlock the locking mechanism 

500. The locking mechanism 500 can be unlocked when the handles 132, 232 are brought 

toward each other. In some embodiments, the left handle 132 will exert a force on the bar 

502. In some embodiments, the hub 144 will exert a force on the bar 502. In some 

embodiments, the bar from the contralateral locking mechanism will exert force. The bar 

502 can move outward from the longitudinal axis 106. The bar 502 can move toward the 

handle 232. The shape of the bar 502 can cause the pin 504 to be moved along the right
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tip axis 258. The pin 504 can translate toward the proximal end 116 as the bar 502 is 

moved toward the handle 232. The pin 504 can disengage the recess of the extension 278 

when the pin 504 translates proximally. The upper prong of the pin 504 can disengage the 

recess when the pin 504 translates proximally. The lower prong of the pin 504 can 

disengage the recess when the pin 504 translates proximally. The tips 160, 260 can be 

rotated when the pin 504 disengages the recess in the right extension 278.

[0137] The locking mechanism 500 can have a neutral position. The neutral 

position can be the locked position. In the neutral position, a prong of the pin 504 can 

engage the recess in the extension 278. The locking mechanism 500 can return to the 

neutral position via a spring. In other embodiments, the locking mechanism 500 can be 

returned to the neutral position by other means (e.g., magnets, gravity, manually force, 

etc.). The locking mechanism 500 can be manually moved by the user. The locking 

mechanism 500 can be returned to the neutral position by the action of separating the 

handles 132, 232.

[0138] In some embodiments, the locking mechanism 500 is placed within the 

recess 262 in the vertically extending portion 240. The locking mechanism 500 would 

block the rotational movement of the right extension 278 in the recess 262. In some 

embodiments, the locking mechanism 500 is placed within the recess 162 in the vertically 

extending portion 140. The locking mechanism 500 would block the rotational movement 

of the left extension 178 in the recess 162. In some embodiments, the locking mechanism 

500 can remain in one recess 162, 262. In some embodiments, a locking mechanism 500 

can be provided for each recess 162, 262. In some embodiments, the locking mechanism 

500 can move between the recesses 162, 262. For instance, the locking mechanism 500 

can be located in the recess 262 when the hand tool 100 is in the forceps configuration. 

The locking mechanism 500 can rotate into the recess 162 when the hand tool 100 is in 

the scissors configuration.

[0139] In the illustrated embodiment, the locking mechanism 500 can be

included in the right section 202. In some embodiments, the locking mechanism 500 can

be included in the left section 102. In some embodiments, the locking mechanism 500 can

be included in both the left section 102 and the right section 202. Other embodiments are

contemplated to prevent the extensions 178, 278 from rotating (e.g., spring, detent,

magnet, etc.).
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[0140] In other embodiments, the user can manipulate an interface (not 

shown) to unlock the locking mechanism 500. The neutral position can be that the 

locking mechanism 500 is locked. For instance, the interface (not shown) can be a button 

that when depressed would unlock the locking mechanism 500. The interface (not shown) 

can be a slide that can have a position when the locking mechanism 500 is locked and a 

position when the locking mechanism 500 is unlocked. Other configurations of interfaces 

(not shown) are contemplated.

[0141] The hand tool 100 can be generally composed of metal alloys, plastic, 

or other suitable biocompatible material. The hand tool 100 can be made by conventional 

machining and metal fabrication techniques, plastic fabrication techniques, and finishing 

processes including but not limited to milling, lathing, electrodischarge and welding, 

injection molding, powder coating and painting. The hand tool 100 can be optionally 

coated with one or more coatings, including but not limited to plastic, rubber, powder 

coat and paint or any combination thereof. The hand tool 100 can comprise multiple parts 

assembled and delivered to its intended user. The hand tool 100 can be sterilized before it 

is provided to the intended user.

[0142] Different methods of switching configurations, different mechanism 

for rotating the tips, different configurations of the pin are contemplated. Further, the 

hand tool 100 may be configured to provide different tool functions than forceps and 

scissors described herein. Further, the hand tool 100 may have additional functional 

configurations corresponding to different tools. The hand tool 100 may be used in 

conjunction with other tools, for instance an operating microscope.

[0143] Other embodiments of the hand tool are shown in U.S. Provisional 

Patent Application No. 61/906337 filed November 19, 2013, the U.ISC1OSWCS OI WOlCO IS 

incorporated by reference herein in its entirety. The hand mol 100 described herein can 

have any of the features, components, or subcomponents described in the provisional 

application. In the illustrated embodiment of Figures 1-9 in the provisional application, 

rhe handle 132 can include an additional longitudinally extending portion located distal of 

the vertically extending portions 140, 240. This additional longitudinally extending 

portion is shown in Figures 1-3 of U.S. Provisional Patent Application No. 61/906337. 

The additional longitudinally extending portion of the left handle 132 can include the 

recess 162. The recess 162 can be enclosed or partially enclosed by the additional
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longitudinally extending portion. The recess 162 can be semi-circular as described herein. 

The recess 162 can be sized to receive the left extension 178.

[0144] In some embodiments, the right handle 232 can be a mirror image of 

the left handle 132. The right handle 232 can include an additional longitudinally 

extending portion. The additional longitudinally extending portion can include the recess 

262. The recess 262 can be enclosed or partially enclosed by the additional longitudinally 

extending portion. The recess 262 can be semi-circular as describe herein. The recess 262 

can be sized to receive the right extension 278.

[0145] The tips 160, 260 can include a respective longitudinally extending 

portion 182, 282, as shown in Figure 5 of U.S. Provisional Patent Application No. 

61/906337. The longitudinally extending portion 182, 282 can be semi-circular. The tips 

160, 260 can include a respective conical portion 186, 286. The tips 160, 260 can include 

a respective extension 178, 278. The extensions 178, 278 caribe quarter-circular. At least 

one of the extensions 178, 278 can include an engaging surface. The engaging surface can 

be a pin. The pin can extend parallel or substantially parallel to the tip axis 158, 258. The 

engaging surface can be rotated to the extensions 178, 278 within the recesses 162, 262. 

The engaging surface can be rotated to transition the hand tool between a forceps 

configuration and a scissors configuration.

[0146] The mechanism 300 can include a slide 302 as shown in Figure 6 of 

U.S. Provisional Patent Application No. 61/906337. The slide 312 can include a slot 314 

configured to interact with the pin. The slide is configured to move upward and 

downward. The movement of the slide can rotate the engaging surface. The engaging 

surface can rotate the extension 178, 278 to which the engaging surface is attached. The 

extension can ro tate one of the tips 160, 260 which can impart a force of the other of the 

tips 160, 260.

[0147] Although this disclosure has been described in the context of certain 

embodiments and examples, it will be understood by those skilled in the art that the 

disclosure extends beyond the specifically disclosed embodiments to other alternative 

embodiments and/or uses and obvious modifications and equivalents thereof. In addition, 

while several variations of the embodiments of the disclosure have been shown and 

described in detail, other modifications, which are within the scope of this disclosure, will 

be readily apparent to those of skill in the art. It is also contemplated that various 

combinations or sub-combinations of the specific features and aspects of the
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embodiments may be made and stili fall within the scope of the disclosure. For example, 

features described above in connection with one embodiment can be used with a different 

embodiment described herein and the combination still fall within the scope of the 

disclosure. It should be understood that various features and aspects of the disclosed 

embodiments can be combined with, or substituted for, one another in order to form 

varying modes of the embodiments of the disclosure. Thus, it is intended that the scope 

of the disclosure herein should not be limited by the particular embodiments described 

above.
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19 What is claimed is:

1. A surgical tool comprising:

a first tip comprising a first tip longitudinal axis; and

a second tip comprising a second tip longitudinal axis;

wherein the surgical tool has a first configuration wherein the first and second 

tips operate as forceps;

wherein the surgical tool has a second configuration wherein the first and 

second tips operate as scissors;

wherein the surgical tool is configured to transition between the first 

configuration and the second configuration, at least in part, by rotation of the first tip 

about the first tip longitudinal axis and by rotation of the second tip about the second 

tip longitudinal axis.

2. The surgical tool of Claim 1, wherein the first tip is coupled to a first handle.

3. The surgical tool of Claim 1, wherein the first tip is coupled to a first handle 

and the second tip is coupled to a second handle.

4. The surgical tool according to any one of the preceding Claims, wherein the 

first and second tips operate as bipolar forceps in the first configuration.

5. The surgical tool according to any one of the preceding Claims, wherein the 

surgical tool is configured to transmit or conduct electricity.

6. The surgical tool according to any one of the preceding Claims, further 

comprising a mechanism configured to cause the rotation of the first tip and the second tip.

7. The surgical tool according to any one of the preceding Claims, wherein the 

first tip or the second tip is configured to conduct electrical energy.

8. The surgical tool according to any one of the preceding Claims, wherein the 

first tip and the second tip are configured to conduct electrical energy.

9. The surgical tool according to any one of the preceding Claims, further 

comprising a mechanism configured to retain the first tip and the second tip in proximity to 

each other.
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19 10. The surgical tool according to any one of the preceding Claims, further 

comprising a mechanism configured to selectively allow movement of at least one of the first 

tip and the second tip.

11. The surgical tool according to any one of the preceding Claims, further 

comprising a mechanism configured to selectively couple the first tip and the second tip.

12. The surgical tool according to any one of the preceding Claims, further 

comprising a mechanism configured to selectively allow movement of at least one of the first 

tip and the second tip in at least one direction.

13. The surgical tool according to any one of the preceding Claims, further 

comprising a mechanism configured to selectively restrict movement of at least one of the 

first tip and the second tip in at least one direction.

14. The surgical tool according to any one of the preceding Claims, further 

comprising one or more springs attached to handles of the surgical tool to bias the first and 

second tips to a neutral position.

15. A method of using a surgical tool comprising:

providing a first tip and a second tip coupled to each other, the first tip 

comprising a first tip longitudinal axis, the second tip comprising a second tip 

longitudinal axis, wherein the first and second tips are configured for use as forceps in 

a first configuration; and

reconfiguring the first and second tips, such that after reconfiguration, the first 

and second tips are configured for use as scissors in a second configuration, wherein 

the surgical tool is configured to transition between the first configuration and the 

second configuration, at least in part, by rotation of the first tip about the first tip 

longitudinal axis and by rotation of the second tip about the second tip longitudinal 

axis.

16. The method of claim 15, further comprising conducting electrical current to an 

electrode in the first tip or the second tip.

17. The method of either claim 15 or 16, further comprising conducting electrical 

current to the electrode when the first and second tips are configured for use as forceps.
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19 18. The method according to any one of claims 15 to 17, further comprising 

applying electrical energy with the first tip or the second tip.

19. The method according to any one of Claims 15 to 18, further comprising 

bringing the first and second tips into proximity or contact with each other, prior to the 

rotation of the first tip and the second tip.
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