113,532,095

United States Patent

[72]

{21]
[22]
[45]
[73]

Inventors Alphonse K. Miller
Merrick;
Frank P. Loiacono, Brooklyn, New York
Appl. No. 739,120
Filed June 21, 1968
Patented  Oct. 6,1970 .
Assignee  Edward Weck & Company, Inc.
Long Island City, New York
a corporation of Delaware

ELECTROSURGICAL INSTRUMENT
15 Claims, 7 Drawing Figs.

USiClucoiiiiiiiiiinivc 128/303.13,
128/303.17
Int.Cl e A61b 17/36

{50] Field of Search.................c.coiis 128/303.13

303.19; 174/46
{56] References Cited
‘ UNITED STATES PATENTS
1,394,171 10/1921 Hall......ooovieeiiireinne. 128/303.18
3,295,514  1/1967 Heinetal. .. 128/303.14X

3,461,874 8/1969 Martinez..........eeuu....... 128/303.17

Primary Examiner—L. W, Trapp
Attorney—Joseph Weingarten

ABSTRACT: An electrosurgical instrument with interchange-
able electrode tips. The electrode tips are firmly held in place
in a spring biased chuck which allows the tips to be readily
removed and reinserted.
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1
ELECTROSURGICAL INSTRUMENT

FIELD OF THE INVENTION

This invention relates in general to surgical instruments and
more particularly concerns a novel sterilizable electrosurgical
instrument having interchangeable electrodes.

DISCUSSION OF THE PRIOR ART

Electrosurgery is a form of surgery in which body tissue is
removed or destroyed by heat generated by an alternating
high-frequency current, and is accomplished by any one of
three methods: electrodesiccation, electrosection, and elec-
trocoagulation. All of these methods use an active and indif-
ferent electrode. Using electrosection as an example, the in-
different electrode may be a large metal plate which is placed
on the arm, leg or back of the patient. The active electrode
may have a wide variety of shapes such as a needle for cutting

or a wire loop for scraping. Tissue touched by the active elec-,

trode is disintegrated but the heat generated by the instrument
does not penetrate deeply into body tissues. In this manner,
the active electrode functions as a knife. A particular ad-
vantage of this type of surgery is that small blood vessels are
sealed by the heat and bleeding is thereby controlled during
the surgical operation.

Various instruments have been developed which are in-
tended for use in electrosurgery. These devices disclose dif-
ferent means for attaching an active electrode into an insulat-
ing handle and applying electrical power thereto. The elec-
trode in these devices is often shown adjustable in length by
means of a setscrew and may be removed from the handle
when the setscrew is sufficiently loosened. However, these
devices do not allow for easy interchangeability of the active
electrode since a setscrew must be loosened or tightened,
often by means of a suitable tool such as a screwdriver.

The electrosurgical instruments which have been designed
for rapid interchangeability have used several means for
releasing the electrode tip from the handle. However, some of
these devices have suffered from the fact that the electrode tip
release may be accidentally tripped resuiting in possible ejec-
tion of the electrode during surgery or at other inopportune
moments. Also, many of such mechanical devices are
somewhat cumbersome or are not properly balanced for close
surgical use where a certain “*feel™ is necessary for the surgeon
to properly use the instrument.

SUMMARY OF THE INVENTION

The novel electrosurgical pencil of this invention provides
an insulative handle containing a chuck which holds the shank
of an active electrode in a positive manner while allowing the
clectrode to be easily removed or replaced simply by pulling it
outward from the end of the chuck or by inserting it into the
chuck. No separate mechanical release means is required,
thus eliminating the problem of accidental release. The instru-
ment is carefully machined and balanced to ensure the feel
that is so necessary in surgical operations.

Broadly speaking, the chuck employs flexible grasping fin-
gers urged into a closed position by means of a spring which
longitudinally biases the tapered flexible fingers of the chuck
into a bushing within the electrode end of the handle. The ac-
tive electrode shank is inserted into the end of the handle
where it is firmly gripped by the chuck. An electrically insula-
tive sleeve surrounds that portion of the shank which
protrudes from the handle so that only the tip of the active
electrode is exposed. The sleeve abuts a shoulder within the
electrode end of the handle thereby providing a positive stop
when the shank is inserted into the chuck. The opposite or
connecting end of the handle is provided with an electrical
receptacle which may be adapted to receive a banana plug or
other suitable type connector. An electrical path from the
receptacle to the electrode is provided through the chuck.

The materials of the instrument are sterilizable so that when

the power is disconnected and the active electrode removed,

the handle may be autoclaved or otherwise sterilized. The
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electrode tips may be cleaned and sterilized separately and
later connected to the handle, or the handle and electrode
may remain interconnected and sterilized together so that
they are made ready as a unit for their next use.

BRIEF DESCRIPTION OF THE DRAWING

The features and advantages of the invention will become
apparent from the following detailed description when read in
conjunction with the accompanying drawing, in which:

FIG. 1 is a perspective view of an electrosurgical instrument
constructed in accordance with the principles of this inven-
tion;

FIG. 2 is an elevational view in section of the instrument of
FIG. I;

FIG. 3 is a sectional view taken through cutting plane 3-3 of
FIG. 2,

FIG. 4 is a sectional view taken through cutting plane 4-4 of
FIG. 2;

FIG. 5 is an enlarged sectional view of the electrode end of
the instrument as shown in FIG. 2;

FIG. 5A is an enlarged sectional view of the gripping end of
the chuck shown in FIG. §; and

FIG. 6 is an exploded view of the clements which are
disposed within the handle of the instrument.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawing, handle 11 is a substantially
rigid elongated hollow tube. It is shown with a plurality of flat
sides which permit it to be firmly gripped by the operating sur-
geon. Main bore 12 in handle 11 extends from the connecting
end (at the right in the drawing) to a point adjacent the elec-
trode end at which end are formed smaller bores 13, 14 and
15. Bore 14 is smaller than bores 13 and 15 and provides a
neck between them forming shoulder 16 facing inward and
shoulder 17 facing outward toward the electrode tip. The con-
necting end of handle 11 is formed with threads 22 on its ex-
terior surface. Adaptor 23 has threads 24 formed in the interi-
or surface of one end thereof extending from a point near the
end surrounding handle 11 to shoulder 25 which is defined by
reduced diameter bore 26, which threads mate with handle
threads 22. Counterbore 27 extends throughout the remainder
of adaptor 23. When adaptor 23 is screwed onto the connect-
ing end of handle 11, it forms an enlarged continuation
thereof. Handle 11 and adaptor 23 are both electrically insula-
tive and may be made of a suitable sterilizable, rigid and sub-
stantially unbreakable plastic of a type well know in the art.
Certain suitable plastics are sufficiently rigid to be machined,
in which case threads 22 and 24 may be machined into their
respective parts to ensure a smooth, close fit.

Turning specifically to FIG. 6, the mechanical elements
within the handle and the adaptor will now be described in
detail. Electrode 32 is comprised of shank 34 which has en-
larged tip 33 and smoothly rounded opposite end 35. It should
be noted that the tip of the electrode may be any desired shape
as required for the particular surgical situation at hand. For
enhanced electrical and surgical properties, electrode 32 will
preferably be made of stainless steel. An electrically insulative
sleeve 36 is snugly fitted over shank 34 and abuts tip 33.
Sleeve 36 is made of a sterilizable plastic such as nylon or
polytetrafluoroethylene and is substantially shorter than shank
34. Its functions will be fully discussed below.

Bushing 37 is force fitted within bore 13 of handle 11 and is
seated against shoulder 16 therein. This bushing may be made
of any suitable material such as brass. It is, however, quite
possible that bushing 37 may be eliminated by properly shap-
ing the interior of handle 11 to perform the same function.
Bushing 37 is provided with bore 41 and counterbore 42. The
transitional surface 43 is tapered inwardly, as is edge 44 which
defines the opening of counterbore 42.

Hollow tubing 45 is an electrically conductive member
formed with electrode gripping chuck 46 at one end and annu-
lar spring retaining groove 47 at the other. Tubing 45 is
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preferably made of spring steel having a coextensive longitu-
dinal bore 48. Silver plating may be used on contacting sur-
faces of tubing 45 for enhanced electrical conductivity if
desired. As shown in the drawing, chuck 46 is formed of three
outwardly bowed fingers 51 separated by milled grooves 52,
each finger having bowed outer surface 59. The tips of fingers
51 have rounded external surfaces 53 and beveled surfaces 54
sloping inward, as is clearly shown in FIG. 5A. The axial open-
ing normally formed by the beveled surfaces 54 of fingers 51 is
slightly smaller in diameter than rounded end 35 of electrode
32 so that the fingers are forced slightly apart upon insertion
of the electrode, but because of their spring quality, firmly
grip the electrode when thus spread. This gripping operation
and mechanism will be further discussed below. At the op-
posite end of tubing 45 is annular groove 47 which defines an-
nular ridge 55. End coil 57 of spring 56 is seated in groove 47
so that contact between the spring and tubing 45 will be main-
tained whether spring 56 is in tension or compression. It
should be understood that, although a coil spring 56 is shown
as a specific biasing means herein, the invention contemplates
other biasing means which perform the same function.

Plunger 61 has a shank 62 slightly smaller than axial bore 48
in tubing 45 and also smaller than axial opening 58 through
coil spring 56. Plunger 61 is provided with a flat contact head
63 and an annular ridge 64 which is separated from head 63 by
annular groove 65. End coil 66 of spring 56 is seated in groove
65 to maintain contact between the spring and the plunger.
Plunger 61 is thus slidably and resiliently coupled to tubing 45
by means of spring 56. Shank 62 extends through axial open-
ing 58 in spring 56 and into bore 48 in tubing 45. Coils 57 and
66 engage tubing 45 and plunger 61 respectively, thereby in-
terconnecting the plunger and the tubing. Spring 56 is nor-
mally in compression, thereby biasing chuck 46 away from
contact head 63. This operative relationship will be referred to
again later.

Connector 67 is made of electrically conductive material
and is provided with threads 71 at one end separated from
cylindrical shank 72 at the other end by shoulder 73. Shank 72
is provided with longitudinal blind bore 74 having beveled
edges 75 at its opening. Threads 71 are configured to mate
with threads 24 in adaptor 23. Flat end 76 of connector 67 is
provided with a crosswise slot 77 shaped to receive a
screwdriver blade for screwing the connector into adaptor 23.
When connector 67 is properly mounted in adaptor 23,
shoulder 73 abuts shoulder 25 and shank 72 extends through
bore 26 into counterbore 27.

Electrical cable termination 81 is a type well known in the
art as a banana plug. Cable 31 is suitably connected to flexible
electrically conductive male contacting member 82 internally
of electrically insulating sleeve 83. The internal electrical con-
nection is preferably the well known swivel type to thereby
prevent cable 31 from becoming twisted and entangled during
use. The diameter of sleeve 83 is slightly less than the diameter
of counterbore 27 in adaptor 23. The banana plug is adapted
to be removably connected to the instrument by insertion into
adaptor 23. The rounded end of contacting member 82 is
guided into connector bore 74 by means of beveled edge 75.
The spring action of flexible contacting member 82 provides a
firm frictional engagement between banana plug 81 and con-
nector 67.

The other end of cable 31 terminates in a second swivel type
banana plug 84, as shown in FIG. 1. Plug 84 may then be cou-
pled to a suitable adaptor plug 85 which is in turn connected
to a source of electrical power (not shown) by means of elec-
trically conductive shank 86. Plug 85 may have shanks of vari-
ous shapes and sizes to fit different clectrical outlets. Dif-
ferences in power outlets will not affect use of this novel elec-
trosurgical instrument and its power cable because of its
universal type banana plug terminations. The only element
which is subject to modification to fit different electrical out-
lets is the removable adaptor plug 85.

In accordance with the novel principles of this invention,
the fully assembled instrument, as shown in FIGS. 1 and 2
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(disregarding for the moment the interchangeable electrode),
is electrically continuous from cabie 31 through the conduc-
tive members within the handle and adaptor to chuck 46. The
internal members comprise essentially of connector 67 having
flat end 76 which bears against contact head 63 of plunger 61,
thereby partially compressing spring 56 and forcing chuck 46
into counterbore 42 of bushing 37. As fingers 51 enter bushing
37, bowed outer surfaces 59 bear more heavily against the sur-
face of counterbore 42 and tend to urge fingers 51 together.
When the chuck is fully inserted into bushing 37, rounded
ends 53 of fingers 51 bear against tapered shoulder 43 in the
bushing forcing the fingers together in substantially closed
condition. The assembled electrosurgical instrument is thus
conditioned to receive surgical electrode 32 when chuck 46 is
biased as far as possible into bushing 37.

Bore 14 in handie 11 is slightly larger than electrode shank
34 and is substantially the same diameter as bore 41 in bushing
37. Likewise, bore 15 is somewhat larger than insulative
sleeve 36 and substantially larger than shank 34. With end 35
of electrode shank 34 being smoothly rounded, electrode 32
may be easily inserted into the electrode end of handle 11
without careful and time consuming aiming. The configura-
tion of this end of the electrode allows it to slide off shoulder
17 into bore 14 and directly into the circle formed by beveled
surfaces 54 of chuck fingers 51. Increasing the insertion force
on the electrode causes tubing 45 to yield longitudinally in
handle bore 12, further compressing spring 56. In response to
this longitudinal motion, rounded ends 53 of chuck fingers 51
retreat from tapered shoulder 43 of bushing 37 and rounded
surfaces 59 bear less heavily on the side of counterbore 42, al-
lowing chuck 46 to be opened slightly to admit the end of elec-
trode shank 34. However, the biasing action of spring 56 con-
tinuously urges chuck 46 into bushing counterbore 42. Thus, |
the biasing action of spring 56 ensures that electrode shank 34
is firmly gripped at all times by chuck 46. The force with
which chuck 46 grips the electrode shank is such that the elec-
trode is firmly held but may be readily removed by pulling
with the fingers or with a suitabie mechanical tool such as for-
ceps. A certain satisfying positive gripping action is evident
when the electrode is inserted or removed.

An important concept of this novel instrument resides in in-
sulative sleeve 36. This sleeve functions to provide a positive
stop when electrode 32 is inserted into handle 11. The sleeve
fits tightly around shank 34 and abuts tip 33, which thereby
prevents its longitudinal movement past the electrode tip.
When the electrode is in place, end 87 of the sleeve abuts
shoulder 17 in handle 11. Sleeve 36 may be made any practi-
cal length shorter than shank 34 to provide any desired length
of electrode extending from the electrode end of handle 11,
provided that sufficient length of shank 34 remains exposed to
pass through bores 14 and 41 to be gripped by chuck 46. Since
bore 15 is larger than sleeve 36, slight variations in the wall
thickness of the sleeve are acceptable and will not adversely
affect the instrument.

It should be noted that handle bore 15 provides a particu-
larly significant and novel safety feature. It is possible that the
electrode may, by accident, be not fully inserted or that it
could be partially pulled out of chuck 46 during handling and
use. Bore 15 allows substantial longitudinal play of this type
without resulting in any danger to the operator from electrical
shock because the shank of electrode 32 is fully protected by
sleeve 36 throughout its exposed length plus the length of bore
15. With the electrical power used in such instruments, this
feature is significant from the standpoint of physical safety. It
can be appreciated that during an operation, the surgeon’s fin-
gers might slip off or overlap from handle 11 onto the shank of
electrode 32. If sleeve 36 was constructed to abut the very end
of the handle, it is quite possible that a gap could exist
between the sleeve and the insulative handle, exposing a por-
tion of electrode shank 34 which could come in contact with
the surgeon’s hand. With the invention herein described, it is
unlikely that electrode 32 will slide out sufficiently far to ex-
pose a portion of shank 34 between the handle and sleeve 36,
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but should such a condition occur, it will be detected by the
increased protruding length of the electrode or by the fact that
the electrode is not then held securely motionless in the han-
dle or both. The size of bore 14 allows slight wobbling of the
electrode to occur when sleeve 36 is not firmly butted against
shoulder 17.

With the electrode firmly in place, an electrical path is pro-
vided from adaptor plug 85 through cable 31 to banana plug
81, thence through connector 67, plunger 61 and spring 56,
shank 45 and chuck 46 to electrode 32. All electrically con-
ducting contacting parts may be silvered if desired or if neces-
sary for proper conductivity at the contacting surfaces.

Electrodes having tips with different shapes and sizes are
readily accommodated by the novel instrument herein
described. Similar electrodes may extend different distances
from the handle depending upon the length of sieeve 36.

Having described one embodiment of this invention in
detail, certain modifications and improvements will now occur
to those skilled in this art. It is intended that the scope of the
invention disclosed herein. be limited only by the appended
claims.

We claim:

1. An electrosurgical instrument, comprising:

an elongated electrically insulative handle having an electri-

cal connection end, an electrode receiving end and a lon-
gitudinal bore therethrough;

a surgical electrode having a shank for insertion into said

receiving end;
an electrically conductive chuck longitudinally movable
within said bore and formed with a plurality of flexible
fingers in the region of said electrode receiving end, the
ends of said fingers normally defining an axial opening
smaller in cross section than said shank of said surgical
electrode, said fingers being adapted to engage and
releasably grip said shank of said surgical electrode;

means at said electrical connection end for receiving an
electrical power cable for electrical connection to said
conductive chuck;

means within said handle normally biasing said chuck

toward said electrode receiving end;

said chuck being further adapted to yield longitudinally

against said biasing means upon insertion of said shank
into said axial opening defined by said fingers, said fingers
being thereby spread to receive said shank; and

means coacting with said biasing means during the spread of

said fingers for continuously urging said fingers into
gripping engagement with said shank.

2. The electrosurgical instrument recited in claim 1,
wherein the cross section of said surgical electrode shank and
said axial opening are generally circular.

3. The electrosurgical instrument recited in claim 2, and
further comprising an electrically insulative sleeve closely sur-
rounding a portion of the length of said electrode shank, said
sleeve being substantially shorter than said shank.

4. The electrosurgical instrument recited in claim 3,
wherein:

said longitudinal bore through said handle is comprised of a

first bore at said electrode receiving end, a smaller-bore
longitudinally adjacent thereto and a larger main bore ex-
tending throughout the remainder of said handle, said
smaller bore defining a shoulder at the junction with said
first bore;

said smaller bore being shaped and configured to receive

said surgical electrode shank but smaller than the diame-
ter of said sleeve;

said first bore being shaped and configured to receive said

insulative sleeve; and

whereby one end of said sleeve abuts said shoulder and

determines the extent to which said shank may be in-
serted into said electrode receiving end.

5. The electrosurgical instrument recited in claim 4,
wherein:

said surgical electrode has an exposed tip at one end and is

smoothly convex at the other end;
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said sleeve abuts said exposed tip; and

said convex end is adapted to be inserted through said elec-

trode receiving end of said handle into said chuck.

6. The electrosurgical instrument recited in claim §,
wherein the ends of said fingers defining said axial opening are
beveled inward, said beveled surfaces being adapted to
receive and center said smoothly convex end of said electrode.

7. The electrosurgical instrument recited in claim 6,
wherein said means for continuously urging said fingers into
gripping engagement with said shank is a bushing mounted
within said main bore at said electrode receiving end, said
bushing abutting said smaller bore, said bushing having a bore
of substantially the same size as said smaller bore and a coun-
terbore adapted to receive the fingers of said chuck.

8. The electrosurgical instrument recited in claim 7,
wherein:

said fingers are bowed outwardly and the transitional sur-

faces between the external bowed sides of said fingers and
said inward beveled surfaces are smoothly convex;

the edge of said counterbore in said bushing is beveled in-

wardly and the transitional surface between said counter-
bore and said bore in said bushing is beveled inwardly;
and

whereby said chuck fingers are guided into said bushing

counterbore by said beveled edge, said bowed sides of
said fingers bear against the side of said counterbore urg-
ing said fingers together under the action of said biasing
means, and said smoothly convex surfaces of said fingers
in biased contact with said beveled transitional surface in
said bushing urges said fingers tightly closed, said axial
.opening being thereby substantially smaller than said
electrode shank.

9. The electrosurgical instrument recited in claim 1,
wherein said biasing means is an electrically conductive spring
normally under compression between said chuck and said
electrical power cable receiving means, said spring providing
electrical connection between said chuck and said electrical
power cable receiving means.

10. The electrosurgical instrument recited in claim 7,
wherein said first bore and said smaller bore together are sub-
stantially shorter than said electrode shank, whereby that por-
tion of said shank which is free of said sleeve extends through
said smaller bore and said bore in said bushing into said chuck.

11. A handle for use with and adapted to interchangeably
and firmly receive a surgical electrode having a shank, said
handle comprising:

an elongated electrically insulative body having an electri-

cal connection end, an electrode receiving end and a lon-
gitudinal bore therethrough;
an electrically conductive chuck adapted to engage and
releasably grip the shank of said surgical electrode, said
chuck being longitudinally movable within said bore and
formed with a plurality of flexible fingers in the region of
said electrode receiving end, the ends of said fingers nor-
mally defining an axial opening smaller in cross section
than the electrode shank which said chuck is adapted to -
receive; )

means at said electrical connection end for receiving an
electrical power cable for electrical connection to said
conductive chuck;

means within said body normally biasing said chuck toward

said electrode receiving end;

means coacting with said biasing means for continuously

urging said fingers together; and

said chuck being adapted to yield longitudinally against said

biasing means to enable said fingers to spread apart suffi-
ciently to forcibly receive said electrode shank.

12. The handle recited in claim 11,.wherein said biasing
means is an electrically conductive spring which is normally in
compression and provides electrical contact between said
chuck and said electrical power cable receiving means.

13. The handle recited in claim 12, wherein:

said means for continuously urging said fingers together is a

bushing fixed within the electrode receiving end of said
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body, said bushing having a bore and a counterbore with
a beveled transitional surface between them and an in-
wardly beveled edge at the entrance to said counterbore;

said chuck is adapted to enter said counterbore under the
action of said spring; and wherein

said fingers are shaped and configured to be urged together
as said chuck is biased into said bushing.

14. The handle recited in claim 13, wherein said longitu-

dinal bore in said body comprises a first bore at said electrode
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receiving end, a smaller bore longitudinally adjacent thereto
and a larger main bore extending throughout the remaining
length of said body, the transitional surface between said first
bore and said smaller bore being normal to the axis of said
bores and defining a shoulder facing said electrode receiving
end.

15. The handle recited in claim 14, wherein the bore in said
bushing is substantially the same size as said smaller bore.



