
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

44
2 

74
2

B
1

TEPZZ 44 74 B_T
(11) EP 2 442 742 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
03.01.2018 Bulletin 2018/01

(21) Application number: 10789875.1

(22) Date of filing: 17.06.2010

(51) Int Cl.:
A61B 18/18 (2006.01)

(86) International application number: 
PCT/US2010/001763

(87) International publication number: 
WO 2010/147668 (23.12.2010 Gazette 2010/51)

(54) SWITCH, CIRCUITRY, AND METHOD OF ASSEMBLY FOR ELECTROSURGICAL PENCIL

SCHALTER, SCHALTUNG UND VERFAHREN ZUM ANORDNEN EINES 
ELEKTROCHIRURGISCHEN STIFTS

COMMUTATEUR, CIRCUITS ET PROCÉDÉS D’ASSEMBLAGE DE CRAYON 
ÉLECTRO-CHIRURGICAL

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO SE SI SK SM TR

(30) Priority: 19.06.2009 US 456622

(43) Date of publication of application: 
25.04.2012 Bulletin 2012/17

(73) Proprietor: E Surgical, LLC
Walnut Creek CA 94596 (US)

(72) Inventor: BLOMEYER, Michael
Walnut Creek, 94596 CA (US)

(74) Representative: Quintelier, Claude et al
Gevers & Vander Haeghen 
Holidaystraat 5
1831 Diegem (BE)

(56) References cited:  
JP-A- H11 354 977 US-A- 4 034 761
US-A- 5 376 089 US-A- 5 376 089
US-A1- 2006 096 847 US-A1- 2008 264 139



EP 2 442 742 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to an assemblage
of electrically conductive components for power switch-
ing in electrical apparatus hand pieces, and to automated
assembly of the such components into a molded insula-
tive holding and positioning body (herein the "Cabinet,").
More specifically, the present invention is a method for
automating the manufacture and combination of current
carrying metal circuitry, and associated switching com-
ponents, which allows further automated assembly of
such circuitry, switching components, and a Cabinet into
the hollow body housing of an electrosurgical apparatus.
The assembly of the present invention create an im-
proved tool for surgical cutting, coagulation, and cauter-
izing. Such tools are generally referred to in surgery as
"electrosurgical pencils," and the present invention will
generally be termed herein the "Pencil." When the Cab-
inet and the electrically conductive components are
eventually assembled into the hand piece of the Pencil,
the present invention specifically includes the electrically
coacting apparatus of the circuitry and metal "dome" ac-
tivation components, along with the Cabinet, which alto-
gether comprise the operable conductive and non-con-
ductive components for opening and closing the circuit
(i.e., the "Switch") which supplies current to an active
terminal at the distal end of the Pencil. In operation, the
Pencil allows, at its distal end, the application of high
frequency or high power electrical current to a surgical
site, and control of such current through coaction of the
elements of the Switch. In manufacture, the design of the
Switch components allows start-to-finish automated as-
sembly of the Switch and the Pencil, in an industry which
knows only partially automated assembly, and partial as-
sembly by hand.

BACKGROUND ART OF THE INVENTION

[0002] Electrosurgical instruments have become wide-
ly used by surgeons in recent years. Most electrosurgical
instruments include a hand-held instrument, or pencil,
which transfers radio-frequency (RF) electrical energy
(electrical current) to a tissue site. The electrical current
may be returned to the source via a return electrode pad
positioned under a patient (typically monopolar use), or
a smaller return electrode positioned in bodily contact
with or immediately adjacent to the surgical site (typically
bipolar use). The waveforms which result from the RF
electrical current may be used to produce a variety of
effects, depending on the power applied, and the fre-
quency used. These effects include surgical cutting, co-
agulation, and cauterizing (or sealing), by application of
electric current to biological tissue. The current is pro-
duced by radio-frequency electrical energy generated
from an appropriate electrosurgical generator.
[0003] These useful effects are produced during sur-

gery by "electrosurgical pencils," surgical instruments
which have a hand piece, to which is attached an active
electrode. The main body of the hand piece for most elec-
trosurgical pencils is comprised of a molded plastic hand
piece, within which resides a second plastic holder, for
positioning and holding appropriate electrical circuitry,
which acts as a conduit for electrical current, and a switch
(or switches) by which the current may be controlled. The
active electrode, at the distal end of the electrosurgical
pencil, is, by such switch or switches, electrically con-
nected, through the electrical circuitry within the interior
plastic holder, to a suitable RF source of electrical current
(i.e., an electrosurgical generator, or "generator") which
produces the radio-frequency electrical energy neces-
sary for the operation of the electrosurgical pencil.
[0004] In general, when a monopolar procedure is per-
formed on a patient with an electrosurgical pencil, elec-
trical energy from the generator is conducted through the
active electrode to the tissue at the site of the operation
and then through the patient to a return electrode. The
return electrode is typically placed at a convenient place
on the patient’s body and is attached to the generator by
a conductive material. The active electrode is an electri-
cally conducting element which comes in a variety of
forms, so that the surgeon may apply the electrical energy
from the electrosurgical pencil in a variety of ways.
[0005] When a bipolar procedure is performed on a
patient with an electrosurgical pencil, electrical energy
from the generator is conducted through and active elec-
trode to the tissue at the site of the operation, and then
through the patient tissue to a return electrode. The return
electrode in such case is proximal to the active electrode,
typically within millimeters distance, and provides a re-
turn path to the generator, alleviating the need for a sep-
arate return pad electrode as used in monopolar proce-
dures.
[0006] The electrosurgical pencils already in use may
be operated by a handswitch or a foot switch. However,
hand switching on the hand piece of the electrosurgical
pencil has become the standard method for changing the
electrical current from that suitable for surgical cutting,
to coagulation and cauterizing, and back to cutting. Typ-
ically, electrosurgical instrument systems allow the sur-
geon to change between two pre-configured settings
(i.e., coagulation and cutting) via two discrete buttons
disposed on the exterior of the electrosurgical pencil (ex-
ternal "Buttons"). Such Buttons, when pressed, generally
activate another conductive or non-conductive compo-
nent, which then activates the conductive switching ele-
ments of the electrosurgical pencil, thereby allowing cur-
rent to flow through the electrosurgical pencil to the active
electrode. Other switching arrangements have been de-
veloped, including three button systems and rocker arm
systems, depending on the number of functions which
are desired, and the surgeon’s preferred switching "feel"
and activation method.
[0007] Regardless of the switch type and number of
settings, many switches for electrosurgical pencils pres-
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ently in use utilize suitably sized, stamped, metal to form
the electrical circuitry which carries current from the elec-
trical generator leads, through one or more electrical con-
ductors (or conducting strips), to the active electrode.
Other switches for electrosurgical pencil include the use
of small printed circuit boards ("PCBs"), with attached
conductors, dome switches, and various connectors.
Once a switch has been assembled, it may then be in-
corporated as a sub-assembly into the hand piece of an
electrosurgical pencil.
[0008] Examples of such stamped electrical circuitry
may be found in U.S. patents number 5,376,089 and
4,427,006. U.S. patents number 5,376,089 shows an in-
vention in which the circuitry of the electrosurgical pencil
switch is stamped in a single piece, to form the totality of
the switching circuitry, and then stamped again at a
number of "punch points," to electrically isolate each of
the conducting strips of the switch after the conducting
strips are positioned and secured within a housing. After
securing the conducting strips, the switch sub-assembly
is then assembled withing the housing of an electrosur-
gical pencil.
[0009] One benefit of stamping switch circuitry in a sin-
gle piece is ease of manufacture, as stamping all the
circuitry in a single piece avoids wiring by hand in a "bread
board" fashion, with conducting wire and solder. Another
benefit of stamping switch circuitry is the creation, with
one single stamping, of all electrical conducting strips
necessary to conduct current from generator leads to ac-
tive electrode. At the same time, the stamping operation
may be used to create electrical spring contacts, as in
U.S. patent 5,376,089, or "cantilevered conductor strips,"
as in U.S. patent 4,427,006 (collectively, these may be
termed "Spring Contacts"). The Spring Contacts gener-
ally provide the resistive mechanism necessary to break
electrical contact between the generator leads and the
active electrode. In operation, the Spring Contacts may
flex, to make electrical contact between the otherwise
electrically isolated electrical strips of the electrosurgical
pencil switch circuitry. Flexing of the Spring Contacts oc-
curs when buttons which may be reached and activated
from the exterior of the electrosurgical pencil hand piece
are pressed. As resilient pieces, however, the Spring
Contacts may also return to their original positions, or
move partially to their original positions, to break electri-
cal contact, and thereby again electrically isolate the
electrical strips of the electrosurgical pencil switch cir-
cuitry. This occurs when pressure on the accessible ex-
terior buttons is reduced.
[0010] The largest single problem with most common
switching arrangements is that, while the electrosurgical
pencil switch circuitry as a whole may be stamped in a
single piece, the conducting strips of the circuitry must
be stamped again at the "punch points" to electrically
isolate each of the conducting strips. This second, punch
point, stamping generally takes place before the conduct-
ing strips of the electrosurgical pencil switch circuitry are
fastened in place within the molded insulative holding

and positioning body of the hand piece of the electrosur-
gical pencil. As a result, the conducting strips of the elec-
trosurgical pencil switch circuitry, or other necessary
electrical components such as "dome switches," must be
located by human eyes, selected with human thought,
and touched by human hands. Hand labor, in fact, is often
necessary, depending on the arrangement utilized, to lo-
cate the correct electrical component for loading into the
molded insulative holding and positioning body, position-
ing such components within that body, or fastening such
components in place. As the electrical components of
electrosurgical pencil switches are small, such work by
humans is slow, sometimes inaccurate, and often re-
quires special tools or fasteners.
[0011] In a small number of switching arrangements
where the circuitry is stamped in a single piece, the con-
ducting strips of the circuitry may be stamped at the
punch points to electrically isolate each of the conducting
strips after the conducting strips are fastened in place
within the molded insulative holding body of the hand
piece. This kind of manufacture, which may be seen in
U.S. patent 5,376,089, allows the elimination of some
human handling of small switch parts, however some as-
sembly by hand is still necessary even in the invention
of this patent, as the dome shaped members which make
contact with underlying Spring Contacts must be posi-
tioned after the molded insulative holding body of the
hand piece is assembled, and sealing tape is placed such
dome shaped members. As a result, the conducting
some conductive and non-conductive components of all
electrosurgical pencil switches presently must still be lo-
cated, selected, and positioned by human hands.
[0012] As electrosurgical pencils are, even when as-
sembled by humans, relatively small and simple devices,
and used by medical professionals under circumstances
which benefit from a "disposable" tool, electrosurgical
pencils have become less expensive to produce. How-
ever, like most manufactured items, and all medical tools
(especially inexpensive medical tools), the distribution of
electrosurgical pencil adds greatly to their overall cost to
the surgical profession and, ultimately, to their patients
and health care costs. What is needed, then, is an even
less resource intensive method of manufacturing elec-
trosurgical pencils, particularly at the stage where the
electrosurgical pencil switch circuitry is loaded into the
molded insulative holding and positioning body of the
electrosurgical pencil hand piece.
[0013] The Switch of the Pencil of the present invention
reduces the cost of manufacture of electrosurgical pencil
by eliminating human selection and handling during the
assembly of electrosurgical pencil switches and hand
pieces. The design of the Switch allows this through an
innovative design in the Switch circuitry and other elec-
trical components, which allows 100% machine assem-
bly (i.e., the assembly of the Switch and Cabinet of the
hand piece is entirely automated), and by use of other-
wise common components. The present invention there-
by overcomes the cost drawbacks of prior devices, sav-
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ing significant manufacturing costs, which results in the
saving of dollars of unnecessary cost to the surgeon, and
tens of dollars of extra cost to the patient or her insurer.
[0014] The Switch of the Pencil of the present invention
also allows use of commonly available, inexpensive, and
standardized "snap dome springs." The Dome Springs,
which may be of formed from different materials and dif-
ferent thicknesses, provide a variety of electrical contact
closing forces. The Dome Springs therefore provide a
variety of pressures and "actions" when depressing or
releasing the exterior activation buttons of the Pencil dur-
ing use. This is important, as individual surgeons, having
individual strengths and preferences, wish to select the
tactile feel of the tool they will use while undertaking the
delicate tasks of cutting and cauterizing.
[0015] No patent or electrosurgical pencil of which the
inventor is aware allows automation of the assembly of
the electrosurgical pencil hand piece, to reduce costs,
and free up direct human attention and effort, and no
electrosurgical pencil of which the inventor is aware al-
lows the surgeon to so finely select the tactile feel of her
electrosurgical pencil by selecting activation button pres-
sure and action in a electrosurgical pencil costing so little.

DISCLOSURE OF INVENTION

Summary of the Invention

[0016] In its simplest form, the.Switch of the present
invention is comprised of a unitary, stamped, metal
frame, formed to fit snugly or integrally within a molded,
insulated Cabinet body, and electrical contact closing
means consisting of inexpensive, standardized, "snap
dome springs" ("Dome Springs"). The Dome Springs may
be activated by a surgeon from the exterior of the elec-
trosurgical pencil housing with buttons, which have stems
which extend through the electrosurgical pencil hand
piece outer housing, and into the interior of the Cabinet,
to points adjacent the convex surfaces of the Dome
Springs (the "Buttons"). The Buttons, as noted above,
may also activate another non-conductive component,
which then activates the conductive switching elements
of the electrosurgical pencil. Whatever the shape of the
Buttons, however, pressing them allows current to flow
through the electrosurgical pencil to the active electrode.
[0017] The metal frame of the present invention is
formed from a single stamp from a blank metal sheet.
The metal sheet is thick enough and conductive enough
to carry current sufficient to cut, coagulate, ablate, excise,
cauterize, or seal tissues by application of electric current
to biological tissue through an active electrode. The metal
frame, once stamped, forms at least three conducting
strips, a "main" conducting strip, which provides an elec-
trical connection between the main contact lead from an
electrosurgical generator, and two side conducting strips
which provide electrical connections between switch
leads from the same electrosurgical generator.
[0018] When initially formed, all three conducting

strips, remain physically and electrically connected to
portions of the metal frame which will eventually be dis-
carded by narrow portions of the metal frame which will
eventually be cut. Each of these narrow portions of metal
frame are narrow necks of metal connecting two larger
metal areas, much as an isthmus of land connects to
larger areas of land. In this application, these narrow
necks of metal connecting two larger metal areas are
termed "Isthmus." In the present invention, one or more
"Strip Isthmus," and in one preferred embodiment six
Strip Isthmus, are formed from the same blank of metal
from which the metal frame as a whole is formed. Initially,
these Strip Isthmus electrically connect the main con-
ducting strip with the two side conducting strips, however
after cutting or punching the Isthmus, the main conduct-
ing strip and two side conducting strips are physically
and electrically isolated. The physical support provided
by the Strip Isthmus between the main conducting strip
and the two side conducting strips early in the Switch
assembly process allow the main conducting strip and
side conducting strips to be handled as a unit, until such
time as these components are secured in the insulative
molded Cabinet parts. After these components have
been secured, the main and side conducting strips may
be physically and electrically separated from one another
by cutting or punching the Strip Isthmus.
[0019] By maintaining a physical unit of strips in this
way, and securing them within a Cabinet, this configura-
tion for conducting strips, and this assembly procedure,
allows production of the Switch in a fully automated proc-
ess, by applying machinery to join a frame with corre-
sponding molded plastic components, and then separat-
ing the conducting strips of metal frames by cutting or
punching the Strip Isthmus between them (as noted be-
low, other Strip Isthmus connect one metal frame to an-
other metal frame early in the assembly process, and
provide a similar function of support, until such time as
the metal frames are secured in corresponding Cabi-
nets).
[0020] Other portions of the metal frame, intended to
be active components of the Switch circuitry, are bent to
serve as contacts for connecting to the leads from the
electrosurgical generator. These will be insulation dis-
placement connectors in the fully assembled Switch. Oth-
er portions of the metal frame are crimped to form a tu-
bular end, for receiving the active electrode, or are formed
to become the active electrode. In the preferred embod-
iment, the main conducting strip also has two "bays" cut
in opposite sides of the main conducting strip. The two
side conducting strips are formed with protrusions which
extend into the bays of the main conducting strip, and
the ends of such protrusions are positioned approximate-
ly in the center of the bays. In the preferred embodiment,
the protrusions are crimped so as to dip slightly below
the level established by the rest of the metal frame, before
returning substantially to that frame level. The lowered
portions of the protrusions will be surrounded by molded
plastic from the base of the Cabinet once the Switch is
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assembled. The ends of the protrusions, in the preferred
embodiment, may have applied to them a small bead of
conductive material to raise the level of the end of the
protrusion above the level of the metal frame, or the ends
of the protrusions of the side conducting strips may be
bent by pressure at their center to create a slightly raised
contact point. In a preferred embodiment, other raised
points are formed in the main conducting strip near the
periphery of the bays, either by application of small beads
of conductive material, or by bending the main conduct-
ing strip by application of pressure, at these points. The
raised points near the periphery of the bays assists in
positioning the the Dome Springs of the Switch during
and after assembly of the Switch.
[0021] In larger-scale manufacture, an array of identi-
cal multiple metal frames may be formed from a larger
single metal blank, and then each metal frame may be
separated from each other metal frame by cutting them
apart. In the multiple-frame configuration, all metal
frames are part of the same metal sheet until cut, and
the three electrical connectors of each metal frame may
remain electrically connected after the metal frames are
separated. However, in one preferred embodiment of the
method of the present invention, such cutting and sepa-
ration into individual metal frames may be delayed until
frames are fitted into the molded plastic components of
the Switch, and assembly of the Switch is largely com-
plete. This may be accomplished using the Isthmus be-
tween adjacent metal frames, left when the metal frames
are stamped from the larger single metal blank ("Frame
Isthmus").
[0022] As noted above, the narrow necks of metal con-
necting two larger metal areas may be left for later cutting.
In the case of the areas between adjacent frames, one
or more Frame Isthmus physically and electrically con-
nect each adjacent frame, in an array of frames, after the
frames are punched from the larger single metal blank.
Thus, the Frame Isthmus provide physical support early
in the Switch assembly process. With the Frame Isthmus,
the metal frames may be handled as a unit, until such
time as they are secured in the insulative molded Cabinet
parts, after which the Cabinets may be separated from
one another by cutting or punching the Frame Isthmus
between adjacent Cabinets. By forming an array of
frames in this way, and securing them within a corre-
sponding array of Cabinets, this configuration for frames
and Cabinets, and this assembly procedure, allows pro-
duction of multiple Switches in a fully automated process,
by applying machinery to join an array of connected
frames with an array of corresponding molded plastic
components, and then separating the metal frames and
Cabinets by cutting or punching the Frame Isthmus be-
tween them.
[0023] Returning to manufacture and assembly of a
single Switch, a single metal frame for a single Switch
may be fitted snugly into a molded plastic Cabinet base.
However, in a preferred embodiment of the present in-
vention, the metal frame is positioned in a mold, and suit-

able insulative material, generally plastic, is injected into
the mold so as to embed, in a molded base, the crimped
portions of the protrusions of the two side conducting
strips, as well as all Frame Isthmus. The plastic of the
molded base also insulates the underside of the metal
frame electrically. In this position, the conducting strips
(main and both side) reside above the molded base, while
the portions of the metal frame to be discarded hang over,
or outside the perimeter of, the molded base. In this po-
sition, the conducting strips (main and both side) reside
within the Cabinet, while the portions of the metal frame
to be discarded reside outside the Cabinet, and the
Frame Isthmus extend between the inside of the Cabinet
and the outside of the Cabinet (or through small channels
formed in these parts). The molded base of the Cabinet
fixes the position of the Frame Isthmus, and so the entire
metal frame. Such fixing of the metal frame in the molded
base allows the Frame Isthmus to protrude from the sides
of the Cabinet. In one embodiment, the molded base is
also formed with channels along two of its exterior sides,
which channels narrow the Cabinet at the points where
the Frame Isthmus protrude. This narrowing allows in-
sertion of a cutter or punch into the close fit between
adjacent molded bases, while cutting of the Frame Isth-
mus from the completed Switch during manufacture.
[0024] The molded plastic Cabinet, whether formed
from a single piece or from first and second molded base
portions, is also formed with openings leading from the
bottom surface of the Cabinet to its interior ("Strip Open-
ings"). The Strip Openings are large enough to allow a
cutter or punch to extend from the exterior of the Cabinet
(at its bottom), into the interior of the Cabinet, far enough
to cut through the Strip Isthmus. The Strip Openings are
in number the same as the number of the Strip Isthmus
to be cut. Accordingly, when cutters or punches are de-
ployed into the Strip Openings during manufacture of the
Switch, all Strip Isthmus between the main conducting
strip and the two side conducting strips may be cut
through, thereby physically and electrically isolating the
conducting strips one from the other. In one preferred
embodiment of the invention, the Strip Openings to the
interior of the Cabinet number six, corresponding to the
six Strip Isthmus present in that preferred embodiment.
As a result, when cutters or punches are extended
through the Strip Openings and into the Cabinet, all six
Strip Isthmus between the main conductor strip and the
two side conducting strips are cut, thereby separating
the main and side conductor strips from one another
physically and electrically in a single cutting operation.
[0025] In larger-scale manufacture, as noted above,
the array of identical multiple metal frames formed from
the larger single metal blank may be separated by cutting
the Isthmus between metal frames after they are fitted
into the molded plastic components of the Switches, or
the plastic of the Cabinets of the Switches are formed
around the metal frames to hold them.
[0026] In such configuration, cutters or punches may
be deployed into the Strip Openings of the Cabinets of
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an array of Switches to cut the Strip Isthmus of the metal
frames between the main and side conducting strips, and
the same or other cutters or punches may at the same
time be deployed between Cabinets of adjacent Switches
to cut the Frame Isthmus of the metal frames between
adjacent Cabinets. Of course, the Strip Isthmus between
conducting strips and the Frame Isthmus between metal
frames may be cut in separate operations, one operation
before the other, however simultaneous cutting of all Isth-
mus allows the metal frames to be separated from one
another, and the metal strips within each Cabinet to be
separated from one another, in a single cutting operation,
thereby further simplifying the process and machinery of
manufacture of multiple Switches, and achieving econ-
omies of scale. Until such simultaneous cutting opera-
tion, all metal frames in an array, and all plastic Cabinet
base components, may handled as single units, from
punching the metal frames from the larger metal blank,
through pouring plastic around the metal frames to se-
cure the metal frames in their Cabinets, and right up to
the point when each Cabinet, with its metal frame, is sep-
arated from other Cabinets, and all conducting strips are
electrically isolated from each other.
[0027] Returning to single Switch assembly, the mold-
ed plastic base is formed with two wells, into which two
Dome Springs may be placed, concave side down, in
direct connection with the main conducting strip at the
periphery of the bays in that strip, (and largely covering
those bays). In a preferred embodiment, these wells are
substantially circular in openings in the main conducting
strip. When so placed, the Dome Springs bridge the gap
created by the bays in the main conducting strip, and so
are centered over the ends of the protrusions of the two
side conducting strips. Resting in such position, the
Dome Springs form a potentially closed, but normally
open, switching contact between the sides of the bays
of the main conducting strip and the ends of the protru-
sions of the two side conducting strips. In such position,
the Dome Springs provide resistance to closing the circuit
between the main conducting strip and the ends of the
protrusions of the two side conducting strips. However,
when a Dome Spring is pressed down toward the main
conducting strip during a surgical procedure, that Dome
Spring may be compressed, or depressed, sufficiently to
close the electrical connection between the main con-
ducting strip and the end of the protrusion of one of the
two side conducting strips. Such closure allows current
to flow from the generator leads, through one side con-
ducting strip, and on to the active electrode. The Dome
Springs may be formed of different materials and thick-
ness to provide a variety of circuit closing resistances,
thereby allowing the manufacturer, based on user pref-
erences, to design in a variety of forces necessary to
close the circuits between the main conducting strip and
the ends of the protrusions of the two side conducting
strips.
[0028] The molded plastic base is also formed with
openings leading from the bottom surface of the base to

its top service, i.e., the openings extend from all the way
through the base. These openings are large enough to
allow a cutter or punch which might extend from the ex-
terior of the Cabinet (at its bottom), into the interior of the
Cabinet, far enough to cut through the Strip Isthmus with-
out interference from the base. These base openings are
in number the same as the number of the Strip Isthmus
to be cut. Accordingly, when cutters or punches are de-
ployed into the base openings during manufacture of the
Switch, such cutters may cut all Strip Isthmus between
the main conducting strip and the two side conducting
strips without interference from the base. In one preferred
embodiment of the invention, the base openings number
six, corresponding to the Strip Openings in the six Strip
Isthmus present in that preferred embodiment.
[0029] The Cabinet is also provided, in one preferred
embodiment, with a molded plastic Cabinet cover piece
(the "Cover"), which has at least one activation openings
over each Dome Spring, and exposing a portion of each
Dome Spring at the bottom of its well, such exposure
being substantially over the center of each Dome Spring.
Via these Cover openings, one may, using an appropri-
ately shaped component, such as an elongate stem ex-
tending from one of the activation Buttons on the exterior
of the Pencil, apply pressure to the Dome Springs (gen-
erally one at a time). Such pressure causes the Dome
Springs to depress until they contact, near their center,
the ends of the protrusions of the side conducting strips,
thereby closing the main conducting strip and side con-
ducting strips electrically (the Dome Springs already re-
siding on, and electrically connected to, the main con-
ducting strip). This closure thereby completes the elec-
trical circuit selected by the surgeon when she presses
one (generally) of the Button, thereby causing the Button
stem to extend into and through the activation opening
for that Button, and against the top of the Dome Switch
appropriate for closure of the desired circuit. At the same
time, the depressed Dome Spring, or the component
used to apply pressure to the Dome Spring, or both of
these elements, may produce an audible "click" when
depressed which, when added to the break in mechanical
resistance of the Dome Spring as it pops into "closed"
position, reinforces the feedback given the surgeon about
the (electrically active or passive) status of the Pencil.
[0030] During assembly, the Dome Springs of choice
(or other circuit closing elements) are positioned within
their wells in the base. In this position, the Dome Springs,
which are centered on the bays of the main conducting
strip, reside on, and make contact with, the peripheries
of the bays of the first conducting strip. Once the Dome
Springs are positioned, the Cabinet Cover may be placed
over the Cabinet, and secured in place. Securing the Cov-
er to the Cabinet is generally accomplished by the simple
mechanism of pressing these close fitting pieces togther
until the "snap" in place. However, the Cover may held
by friction, or by the formation of small hooks and
grooves, or by other means normal to such fitted parts.
[0031] One large benefit in this arrangement of Cabinet
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(with conducting strips), Dome Springs, Pencil housing,
and exterior Buttons (with button stems), resides in the
electrical activation of the circuits within the Switch when
the Dome Springs make contact between the outer
"rings" of the periphery of the bays of the main conducting
strip and the center "pins" created at the ends of the pro-
trusions extending from the two side conducting strips.
This function of the conductive part filled by the Dome
Springs, in a preferred embodiment of the present inven-
tion as set forth above, may be formed of any conductive
material, and in a number of different shapes. Dome
Springs provide a desirable "snap" action, with attendant
tactile and audible feed back for the surgeon. And the
Dome Springs may be chosen to meet desired specifi-
cations. However, other contact elements may be sub-
stituted for the Dome Springs, and such other elements
may also be chosen to supply specific desirable charac-
teristics. For example, one customer may want a high
force activation (which is common in orthopedics), while
other customer may want a very low force activation
(which is common in neurosurgery). Yet other customers
may wish a semi-reusable Switch (and therefore Pencil)
or perhaps a very low (electrical) resistance contact, in
which gold plated Dome Springs or other gold plated cir-
cuit closure elements may be employed to make contact
between the rings of the main conducting strip and the
pins of the side conducting strips.
[0032] We may contrast this flexibility and choice with
the inflexibility of building an electrosurgical pencil switch
using a Printed Circuit Board ("PCB") only, or when using
other "integrated" switch designs. When using a PCB to
create the switch for an electrosurgical pencil, for exam-
ple, the movable components must be moveably "affixed"
to the PCB. To change activation force, or spring "action,"
or electrical resistance, or audible circuit closure feed-
back, one must "build up" a new PCB. Other integrated
switches also use a solid, one piece, mechanism in which
the contact, in the form of a strip of metal, is bent to pro-
vide "snap action" (an "M spring"). As this type of spring
is also integral to the switch, and created when the con-
ducting strips of the switch is punched from a blank, the
activation characteristics mentioned above cannot be
changed, as they can in the Switch of the present inven-
tion. In all prior switches, there is only "one" (type of)
switch; the contact mechanism is not "interchangeable."
The mechanism of the Switch of the present invention,
on the other hand, allows a manufacturer or a user to
drop into the Cabinet Cover openings anything that will
make contact.
[0033] The Cabinet is also provided with a generator
connection section, proximal to the leads from the elec-
trosurgical generator, for holding wires intended to be
electrically connected to the generator, and electrically
connecting such wires by the insulation displacement
connectors of the metal frame. The generator connection
section and insulation displacement connectors are
formed in a configuration to electrically connect each of
the conducting strips to its own connecting wire, and hold

each wire against separation from its corresponding in-
sulation displacement connector. However, the genera-
tor connection section of the Cabinet is closed with its
own small "cap," which serves two purposes. First, the
small cap provides a wire guide and placement "fixture"
to position and hold connecting wires in place during the
assembly process. The connecting wires, which are three
in number generally (and are three in one preferred em-
bodiment of this invention), are electrically connected to
a connector plug that inserts into the generator to supply
current to each corresponding conducting strip of the
Switch. To make these connections, the connecting wires
are cut to a fixed length in an automatic cutting machine.
The connecting wires are then positioned in three "chan-
nels" in the cap of the generator connection section,
which then may act as a guide for further assembly of
the Switch. This positioning of connecting wires in the
cap holds the three connecting wires in very tight toler-
ance positions, necessary for the next step. The gener-
ator connection section of the Cabinet is then joined to
the cap, with its connecting wires. This is best accom-
plished by pressing the Cabinet of the Switch, with its
internal conducting strips and its Cabinet Cover, to the
(stationary) cap. The cap with wire guide provides a very
precise and stable "platform" so the two pieces can be
pressed together very accurately in an automated as-
sembly process.
[0034] Once the generator connection section is
closed with its cap, and the connecting wires thereby held
in place, the sub-assembly of the Switch is complete.
The metal frame resides within the closed Cabinet which
has Strip Openings for insertion of cutters or punches,
the connecting wires, held in place by the insulation dis-
placement connectors of the metal frame, extend from
the proximal end of the Switch, and the tubular end of
the metal frame extends from the distal end of the Switch.
To physically and electrically isolate the conducting strips
within the Switch, on or more cutters or punches are then
inserted into the Strip Openings, thereby separating the
conducting strips from each other. The Switch is then
placed within the bottom half of the hollow housing of the
Pencil, in a position formed to hold the Switch (i.e., the
housing top and bottom are molded to accept the Switch),
with connecting wires extending from the proximal end
of the bottom half of the body housing. The top half of
the body housing of the Pencil is then placed over the
bottom half of the body housing, in the position for which
it was designed, with Button stems extending through
the Cover openings of the Switch, so the tips of the Button
stems reside on or very dear the centers of the convex
sides of the Dome Springs. The top body housing is then
secured in place to the bottom body housing, thereby
closing the Pencil housing, and enclosing the Switch.
[0035] In the alternative, the hollow housing of the Pen-
cil may be formed of a single piece, or formed of two
pieces which are then joined, so that the Switch may be
inserted into one end of the hollow housing, i.e. through
an aperture left in the end of the hollow housing during
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formation of the single piece (or left after two pieces are
joined). Such assembly of the Switch into the Pencil has
the advantage of reducing handling of hollow housing
parts, and possibly eliminating the necessity of precisely
joining two pieces (halves, generally) of the hollow hous-
ing. A single-piece housing is, like a multiple-piece hous-
ing, molded to accept the Switch, and hold it in place. In
one embodiment, the single hollow body and the Cabinet
of the Switch may be formed with hooking protrusions
which allow a "snap fit" when the Switch is properly po-
sitioned within the hollow housing.
[0036] The full benefits of assembling electrosurgical
pencil switches in this fashion may be gained by auto-
mating the entire assembly process, and extending the
process to assemble many Switches simultaneously.
The apparatus of the Switch is, in fact, designed to lend
itself to just such multiple Switch assembling. To accom-
plish this, fully automated machinery may be employed
to form and handle arrays of components, and position
and secure the components of the arrays to each other,
through every step of the process of Switch and Pencil
assembly. In such larger-scale manufacture, as noted
above, an array of identical multiple metal frames may
be formed from a larger single metal blank, in a multiple-
frame configuration, in which all metal frames, with all
electrical conductors, are and remain part of the same
metal sheet (until they are later cut as described below).
In this configuration, the Strip Isthmus and Frame Isth-
mus physically and electrically connect each adjacent
frame, in an array of frames, and physically and electri-
cally connect each conducting strip within each frame.
The array of metal frames may then be positioned, as an
array, into a mold designed to form an array of molded
bases. Suitable insulative material may be poured into
the array mold so as to embed, within an array of bases,
the crimped portions of the protrusions of the side con-
ducting strips of each frame. In this position, the conduct-
ing strips of the array of frames reside within the Cabinet
array, while the portions of the metal frames to be dis-
carded reside outside the Cabinets of the Cabinet array.
The Frame Isthmus extend between the insides of the
Cabinets and the outsides of the Cabinets, and between
Cabinets of the Cabinet array, as the Frame Isthmus pro-
trude from the sides of the Cabinets.
[0037] Continuing with larger-scale manufacture, an
array of Dome Springs (or other connecting components)
of suitable, and perhaps specially selected or variable,
characteristics are dropped into the wells of the array of
molded bases, thereby positioning the Dome Springs in
contact with the rings at the periphery of the bays of the
main conducting strips of each frame within the array of
Cabinet bases. An array of Cabinet Covers, formed pre-
viously in a Cover array mold, may then be placed over
the array of Cabinets, and the Covers secured to the
Cabinets by the methods described above for single Cab-
inets and Covers. To compete assembly of the array of
Switches, an array of connecting wires, which may be
previously cut to a fixed length in an automatic cutting

machine, may then be grouped for each Switch within
the Switch array. An array of previously formed generator
connection Caps may then be positioned to accept the
array of grouped connecting wires, and the array of
grouped wires pressed into the channels of each Cap in
the array of Caps. The array of closed Cabinets may then
be positioned over the array of Caps, generator connec-
tions sections facing Caps, and the array of Cabinets
pressed to into position on the array of (stationary) Caps.
By such assembly, all connecting wires of each Switch
within the array of Cabinets, through its corresponding
insulation displacement connector, is electrically con-
nected to its own connecting wire, and each connecting
wire is held against separation from its corresponding
insulation displacement connector.
[0038] The Cabinet Cover and Cap may also be formed
with notches, positioned to align with base channels
when the Cover and Cap are joined to base during as-
sembly. This alignment allows a cutting tool to move
"straight down" through the notches and channels in the
sides of the closed Cabinet after closure of the Cabinet,
and then separation of closed Cabinets within an array
of Cabinets in automated assembly.
[0039] Continuing with larger-scale manufacture, an
array of cutters or punches formed to extend into the Strip
Openings and the Frame Openings, may be deployed
into the Strip Openings of the array of Cabinets in an
array of Switches to cut the Strip Isthmus between the
main and side conducting strips of each Switch. At the
time, the same or other cutters or punches may be de-
ployed between the Cabinets of adjacent Switches in the
array of Switches, at the channels and notches of the
Cabinets which allow close cutting of the Frame Isthmus,
to cut the Frame Isthmus of the metal frames between
adjacent Cabinets. Of course, the Strip Isthmus and the
Frame Isthmus may be cut in separate operations, one
operation before the other, as necessary to the preferred
automated assembly process. Simultaneous cutting of
all Isthmus allows the Cabinets within an array to be sep-
arated from one another, and all metal strips within each
Cabinet within that array, to be separated from one an-
other in a single cutting operation. However, seriatum
cutting of Strip Isthmus first, and Frame Isthmus second
has the further advantage of allowing group handling of
all Switches in an array of Switches after the conducting
strips within each Switch are isolated from each other.
This further allows each fully assembled Switch in an
array of Switches to be placed in an array of correspond-
ing hollow body housings, in positions formed to hold the
array of Switches, with connecting wires extending from
the ends of the body housings. Buttons may then be
placed so the tips of the Button stems reside on or very
dear the centers of the convex sides of the Dome Springs
within the array of Switches. Cutters may then be de-
ployed between the Cabinets of adjacent Switches in the
array of Switches, at the channels and notches of the
Cabinets, to cut the Frame Isthmus of the metal frames
between adjacent Cabinets, and the top body housing
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halves (for two piece housings) may then be secured in
place to the bottom body housing halves, thereby closing
the array of Pencil housings, and enclosing the Switches
of the array.
[0040] Fluid entry resistance may be accomplished in
a number of manners. A film may be added between the
body housing and its cover to resist fluid entry into the
Cabinet base section, sealing "gaskets" may be added
to the top of the dome switches, sealing "plugs" may be
added to the activation stem hold in the Cabinet base top
cover, or the entire assembly may be encased in a
number of different manners, such as a silicone "sleeve"
or heat shrink sleeve or other similar manner of "encas-
ing" the switch assembly.
[0041] The more important features of the invention
have thus been outlined, rather broadly, so that the de-
tailed description thereof that follows may be better un-
derstood, and in order that the present contribution to the
art may be better appreciated. Additional features of spe-
cific embodiments of the invention will be described be-
low. However, before explaining preferred embodiments
of the invention in detail, it may be noted briefly that the
present invention substantially departs from pre-existing
apparatus and methods of the prior art, and in so doing
provides the user with the highly desirable ability to mul-
tiply assemble electrosurgical pencil switches using the
metal conductive components of the Switches to hold
components, while other components are formed, posi-
tioned, and fastened in place. Such mass handling allows
the assembly of such multiple switches, and even entire
pencils, using automated machinery, without requiring
human attention, except to maintain the automated ma-
chinery, and "feed" it with fresh components in bulk.

Objects of the Invention

[0042] One object and advantage of this invention is
production of switches for electrosurgical pencil in a high-
ly efficient, very cost effective, fully automated process,
involving automatic equipment almost entirely.
[0043] Another object and advantage of this invention
is production of switches and electrosurgical pencil hav-
ing improved safety and reliability.
[0044] Another object and advantage of this invention
is production of switches and electrosurgical pencil hav-
ing flexibility and choice activation force, or spring "ac-
tion," electrical resistance, and audible circuit closure
feedback.
[0045] Another object and advantage of this invention
is production of switches and electrosurgical pencil hav-
ing a limited number of parts, which are easily assembled,
and several of which are available as standard commer-
cial components.
[0046] Another object and advantage of this invention
is production of switches and electrosurgical pencil hav-
ing only two flexing parts, i.e. the two dome switches
used to make electrical contact between the electrosur-
gical generator and the tip of the active electrode.

[0047] Other features and advantages of the present
invention are stated in or apparent from a detailed de-
scription of presently preferred embodiments of the in-
vention set forth below.

Brief Description of Drawings

[0048] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate two preferred embodiments of the present inven-
tion, and such drawings, together with the description set
forth herein, serve to explain the principles of the inven-
tion.

Fig. 1 is a plan view drawing of one preferred em-
bodiment of the electrical circuit frame for the Switch
of the present invention, viewed from the top of the
frame.
Fig. 2 is a top view drawing of one preferred embod-
iment of the components for the Switch of the present
invention before they are assembled.
Fig. 3 is an exploded perspective view drawing of
one preferred embodiment of the Switch of the
present invention, viewed from the left front quarter
of the Pencil.
Fig. 4 is a flowchart drawing of one preferred em-
bodiment of the Switch of the present invention, pre-
senting some of the steps for assembly of the Switch
and Pencil.
Fig. 5 is a continuation of the flowchart drawing of
the same preferred embodiment of the Switch of the
present invention shown in Fig. 4, presenting the re-
maining steps for assembly of the Switch and Pencil.

DETAILED DESCRIPTION OF A FIRST PREFERRED 
EMBODIMENT

First Preferred Embodiment

[0049] Referring initially to Fig. 1, a first embodiment
of an electrical circuit frame of the Switch of the present
invention is shown in top down, plan view. In Fig. 1, a
single frame of the present invention 10 is comprised of
a unitary piece, formed from a blank sheet of conductive
metal by stamping. Portion 11 of frame 10, presented in
cross-hatched rendering, is intended to fit snugly or in-
tegrally within a molded, insulated Cabinet body (not
shown). The metal sheet from which frame 10 is stamped
is thick enough and conductive enough to carry current
sufficient to cut, coagulate, ablate, excise, cauterize, or
seal tissues by application of electric current to biological
tissue through an active electrode (not shown). Frame
10, once stamped, forms at least three conducting strips,
a "main" conducting strip 12, which provides an electrical
connection between a main contact lead from an elec-
trosurgical generator (not shown), and two side conduct-
ing strips 13 and 14, which provide electrical connections
between switch leads (not shown) from the same elec-
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trosurgical generator.
[0050] As shown in Fig. 1, all three conducting strips
12, 13, and 14 are physically and electrically connected
to metal frame 10 exterior portions 15 and 16 by narrow
frame 10 Frame Isthmus 17, 18, 19, 20, 21, and 22. All
Frame Isthmus will eventually be cut through, during as-
sembly of the Switch, at the points indicated, and exterior
portions discarded.
[0051] Fig. 1 shows six Strip Isthmus 24, 25, 26, 27,
28, and 29 of metal frame 10, which initially electrically
connect main conducting strip 12 with the two side con-
ducting strips 13 and 14. However all six Strip Isthmus
24, 25, 26, 27, 28, and 29 will eventually be cut through,
during assembly of the Switch, at the points indicated, to
physically and electrically isolate all conduct strips 12,
13, and 14 from each other. In Fig. 1, the physical support
provided by the Strip Isthmus 24, 25, 26, 27, 28, and 29
of metal frame 10 between main conducting strip 12 and
two side conducting strips 13 and 14 early in the Switch
assembly process allows all conducting strips to be han-
dled as a unit, until such time as these components are
secured in the insulative molded Cabinet parts (not
shown). After conducting strips 12, 13, and 14 have been
secured, main conducting strip 12 and two side conduct-
ing strips 13 and 14 may be physically and electrically
separated from one another by cutting or punching Strip
Isthmus 24, 25, 26, 27, 28, and 29 of metal frame 10. By
maintaining a physical unit of conducting strips 12, 13,
and 14 in this way, and securing them within a non-con-
ductive Cabinet, this configuration for conducting strips,
allows production of the Switch in a fully automated proc-
ess, by applying machinery to join frame 10 with corre-
sponding molded plastic components (shown in later
Figs.), and then separating conducting strips 12, 13, and
14 of metal frame 10 by cutting or punching Strip Isthmus
24, 25, 26, 27, 28, and 29 of metal frame 10.
[0052] Fig. 1 also shows insulation displacement con-
nectors 30, 31 and 32, which are intended to be active
components of the Switch circuitry once they are bent to
serve as contacts for connecting to the leads from the
electrosurgical generator (not shown). Fig. 1 also shows
tab 35, which is intended to hold an active electrode (not
shown), and be an active component of the Switch cir-
cuitry once it is bent or crimped to form a tubular end for
receiving the active electrode. Fig 1. also shows two bays
40 and 41, which are cut in opposite sides of main con-
ducting strip 12. The peripheries 42 and 43 of bays 40
and 41 form outer "rings" on main conducting strip 12,
against which Dome Springs (not shown) may rest to
make electrical contact. Two side conducting strips 13
and 14 are formed with protrusions 44 and 45 which ex-
tend into bays 40 and 41 of main conducting strip 12.
The ends 46 and 47 of protrusions 44 and 45 act as center
"pins" against which the same Dome Springs resting
against peripheries 42 and 43 of bays 40 and 41 may
make contact. Ends 46 and 47 of protrusions 44 and 45
are positioned approximately in the center of bays 40 and
41. In this preferred embodiment, the protrusions 44 and

45 are also crimped along their length so as to dip slightly
below the level established by the rest of frame 10. The
lowered portions of protrusions 44 and 45 will, in this
embodiment be surrounded by molded plastic from the
base of the Cabinet once the Switch is assembled (not
shown). The ends of protrusions 44 and 45 may have
applied to them a small bead of conductive material (not
shown) to raise the level of ends 46 and 47 above the
level of the metal frame, or ends 46 and 47 may be bent
by pressure at their center (not shown) to create a slightly
raised contact point. In this preferred embodiment, other
raised points (not shown) may be formed in main con-
ducting strip 12, near peripheries 42 and 43 of bays 40
and 41 form, either by application of small beads of con-
ductive material (not shown), or by bending main con-
ducting strip 12 by application of pressure at these points.
[0053] In operation, the Dome Springs (not shown)
resting on the rings at the peripheries 42 and 43 of bays
40 and 41 make and maintain electrical contact with main
conducting strip 12. When a surgeon presses a button
(shown in later figures) corresponding with the current
and voltage desired for the task at hand, the Dome
Springs may be bent or depressed so that they (the one
of choice) also makes electrical contact with protrusions
44 and 45 of (one of) side conducting strips 13 and 14
at ends 46 and 47 of protrusions 44 and 45. By this action,
the surgeon may electrically activate main conducting
strip 12 through one of side conducting strips 13 and 14
(as desired by the surgeon). By such activation, the circuit
of choice, carrying the voltage desired by the surgeon is
completed through the active electrode, and the patient,
back to the electrosurgical generator.
[0054] Fig. 1 also shows, in broken lines on either side
of frame 10, where additional frames might be positioned
in an array of identical multiple frames when such multiple
metal frames are formed from a larger single metal blank.
After an array of frames are stamped from such larger
metal blank, all metal frames are part of the same metal
sheet until they are separated one from the other by cut-
ting or punching Frame Isthmus 17, 18, 19, 20, 21, and
22. In one preferred embodiment of the method of the
present invention, such cutting and separation into indi-
vidual metal frames may be delayed until all frames within
an array of frames are fitted into a corresponding array
of molded plastic components of the Switch, and assem-
bly of the Switch is largely complete. After such fitting,
then each frame 10 may be separated from each other
metal frame by cutting them apart at Frame Isthmus 17,
18, 19, 20, 21, and 22, at the points indicated, and all
exterior portions 15 and 16 discarded.
[0055] Turning now to Fig. 2, molded base 70 of the
Switch of the present invention is shown in top down,
plan view, at Fig. 2C. The Cabinet molded base 70 (non-
conductive exterior) is formed as a single piece, with con-
ductive elements (the metal frame 10 of Fig 1 and Fig
2B) embedded within. Element 50, shown in Fig. 2A, is
therefore not a separate piece, but rather the bottom of
the molded base 70 if element 50 could be seen from its
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top. Element 50, which is only that portion of base 70
below metal frame 10 as metal frame 10 is embedded
within base 70, therefore allows detailed review of the
openings of the bottom of molded base 70. Accordingly,
molded base 70 may be viewed as the open Cabinet
viewed from the top, while element 50 may be viewed as
merely the portion of plastic of base 70 below metal frame
10 (if element 50 could be viewed from the top), showing
the arrangement of openings in the bottom of molded
base 70.
[0056] In Fig. 2A, six substantially circular molded base
openings 51, 52, 53, 54, 55, and 56 lead from the bottom
surface of molded base 70 into the Cabinet. These open-
ings are large enough in diameter to allow insertion of a
cutter or punch (not shown). Fig. 2A also shows three
rectangular openings 57, 58 and 59 leading into molded
base 70, and molded base channels 60, 61, 62, 63, 64
and 65, at which points molded base 70 is narrowed at
points along its length.
[0057] Fig. 2B shows the same single, unitary,
stamped, metal frame 10 shown in Fig. 1. Once stamped,
metal frame 10 has all features, referred to in Fig. 1, for
providing an electrical connection, for a single Switch,
between the main contact lead from an electrosurgical
generator (not shown) and an active electrode (not
shown). Such features of metal frame 10 include crimped
portions along the length of protrusions 44 and 45 of two
side conducting strips 13 and 14, such crimped portions
dipping slightly below the level established by the rest of
metal frame 10. Metal frame 10 may be positioned in a
mold (not shown) intended to shape base 70 by molding.
Once in such position, suitable insulative material, gen-
erally plastic, may be poured into that mold so as to em-
bed, in the lower portion of base 70 (appearing as ele-
ment 50 in Fig 2b) the crimped portions of protrusions 44
and 45 of two side conducting strips 13 and 14. The plas-
tic of molded base 70 insulates the underside of metal
frame 10 electrically once metal frame 10 is, by this meth-
od, secured in base 70. Once secured, all conducting
strips 12, 13 and 14 are embedded within base 70, while
the portions of metal frame 10 to be discarded 15 and 16
hang over, or extend from, the sides and ends of base
70. Fig. 2A also shows tab 35, which is intended to hold
an active electrode (not shown), and be an active com-
ponent of the Switch circuitry once ends 66 and 67 of tab
35 (shown in Fig. 1) is bent to form a tubular end 68 for
receiving the active electrode.
[0058] In Fig. 2C, base 70 is formed with wells 71 and
72, into which Dome Springs 110 and 111 may be placed,
concave side down, in direct connection with main con-
ducting strip 12. When so positioned, the outer edges 91
and 92 of Dome Springs 110 and 111 reside at or near
the periphery of, and largely covering, bays 40 and 41.
In this preferred embodiment, wells 71 and 72 are sub-
stantially circular openings, with retaining sides, in base
70. Substantially circular base openings 75, 76, 77, 78,
79 and 80 lead from the top surface of base 70 down to
its bottom surface. However, exposed portions of metal

frame 10 extend from the molded plastic of base 70,
thereby allowing access to such exposed portions. Base
70 openings 75, 76, 77, 78, 79 and 80 are large enough
to allow a cutter or punch which might extend from the
top of base 70 into the interior of the Switch once it is
assembled. Base openings 75, 76, 77, 78, 79 and 80,
seen from the top of molded base 70, are merely the
remainder of openings 51, 52, 53, 54, 55, and 65, with
exposed portions of frame 10 showing partway through
such openings. Base openings 75, 76, 77, 78, 79 and 80
(and 51, 52, 53, 54, 55, and 65) are in number the same
as the six (in this embodiment) six Strip Isthmus 24, 25,
26, 27, 28, and 29 to be cut. Accordingly, when cutters
or punches are deployed into base openings 75, 76, 77,
78, 79 and 80, such cutters may cut all Strip Isthmus
between main conducting strip 12 and two side conduct-
ing strips 13 and 14.
[0059] In Fig. 2C, base 70 also has three generally
rectangular openings 81, 82, and 83, which openings are
the same openings 57, 58, and 59 of Fig. 2A viewed from
the top of base 70. Fig. 2C also shows six base channels
90, 91, 92, 93, 94 and 95, which narrow base 70 at points
along its length. Base channels 90, 91, 92, 93, 94 and
95 in Fig. 2C are the same base channels 60, 61, 62, 63,
64 of Fig 2A when viewed from the top of base 70.
[0060] In Fig. 2D, Dome Springs 110 and 111 may be
placed, concave side down, within wells 71 and 72 of
base 70 (appearing in Fig. 2C). As wells 71 and 72 are
formed to be positioned over bays 40 and 41 of Fig. 2B
in main conducting strip 12, Dome Springs 110 and 111
rest on peripheries 42 and 43 of bays 40 and 41 when
positioned during assembly. When so placed, Dome
Springs 110 and 111 bridge bays 40 and 41, and are
centered over ends 46 and 47 of protrusions 44 and 45.
In such position, Dome Springs 110 and 111 form a nor-
mally open, switching contact between peripheries 42
and 43 and ends 46 and 47. Fig. 2D also shows eight (in
this embodiment) base pins 100, 101, 102, 103, 104,
105, 106, and 107 which may be used to secure Cabinet
Cover 120 and Cabinet Cap 140.
[0061] Cabinet Cover 120, which is shown from the
bottom in Fig. 2D and the top in Fig. 2F, is formed with
at least two activation openings 121 and 122, which will
reside directly over the center of each of Dome Springs
110 and 111. In such position, the activation openings
expose a portion of each Dome Spring 110 and 111, at
or near their centers, at the bottom of wells 71 and 72,
once Cabinet Cover 120 is secured to base 70 of the
Cabinet. In Figs. 2D and 2F, Cabinet Cover 120 may be
formed with eight Cover securing holes 125, 126, 127,
128, 129, and 130 for engagement with base pins 100,
101, 102, 105, 106, and 107 to secure Cover 120 to base
70.
[0062] Cabinet Cap 140, which is shown from the bot-
tom in Fig 2D and from the top in Fig. 2F, is formed with
at least three guides 141, 142, and 143, which guides
are formed to snugly receive connecting wires 151, 152,
and 153 (Fig. 2E) which have been pre-stripped of insu-
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lation at their ends. After connecting wires 151, 152, and
153 are pressed into guides 141, 142, and 143, the entire
Cabinet, with Cover 120 attached thereto, may be posi-
tioned adjacent Cap 140, and pressed into place against
Cap 140, thereby urging insulation displacement connec-
tors 30, 31 and 32 of metal frame 10 against connecting
wires 151, 152, and 153. At the same time, Cap securing
holes 144 and 145 in Cap 140 may be engaged with base
pins 103 and 104 (shown in Fig 2C) to secure Cap 140
to base 70.
[0063] Cabinet Cover 120 and Cabinet Cap 140 may
also be formed with notches 131, 132, 133, 134, 135,
and 136, which are positioned to match (align with) base
channels 90, 91, 92, 93, 94 and 95 (seen in Fig. 2C) when
Cover 120 and Cap 140 are joined to base 70 during
assembly. This alignment allows a cutting tool to move
"straight down" the sides of the closed Cabinet after the
insertion of Dome Springs and placement of other parts
within the Cabinet, closure of the Cabinet, and then sep-
aration of closed Cabinets either in "bunches" or one at
a time at a place in automated assembly where a com-
pleted switch is "placed" either in a pencil housing "half’
(two piece pencil) or "inserted" (one piece pencil) into the
pencil housing from the back.
[0064] Once Cover 120 and Cap 140 are closed onto
the Cabinet, and connecting wires 151, 152, and 153
thereby held in place, the sub-assembly of the Switch is
substantially complete. Metal frame 10 resides embeded
within base 70 of the closed Cabinet, which has multiple
Strip Openings for insertion of cutters or punches, and
connecting wires 151, 152, and 153 are held in place by
insulation displacement connectors 30, 31 and 32 of met-
al frame 10. In such position, connecting wires 151, 152,
and 153 extend from the proximal end of the Switch sub-
assembly, and tubular end 68 of metal frame 10 extends
from the distal end of the Switch Cabinet. Now, to phys-
ically and electrically isolate conducting strips 12, 13 and
14 within the Switch, one or more cutters or punches (not
shown) are inserted into the Strip Openings (comprising
base openings 51, 52, 53, 54, 55, 56, 75, 76, 77, 78, 79
and 80). When so inserted, the cutters may move through
all Strip Openings, across which Strip Isthmus 24, 25,
26, 27, 28, and 29 of metal frame 10 extend, and through
Strip Isthmus 24, 25, 26, 27, 28, and 29, thereby sepa-
rating conducting strips 12, 13 and 14 within the Switch
sub-assembly from each other. At the same time, or
thereafter, the Switch sub-assembly may be trimmed of
exterior portions 15 and 16 of metal frame 10, by cutters
or punches which are extended along base channels 90,
91, 92, 93, 94, 95, 60, 61, 62, 63, 64 and 65 of base 70,
to thereby cut away exterior portions 15 and 16 of metal
frame 10 by cutting through Frame Isthmus 17, 18, 19,
20, 21, and 22. Switch sub-assembly may now be as-
sembled into the Pencil of the present invention.

Second Preferred Embodiment

[0065] Referring now to Fig. 3, the assembly of the

Pencil may be seen in exploded view. In Fig. 3, metal
frame 10 may be positioned in a base mold (not shown),
and suitable plastic injected into the base mold to form
molded base 70. As a portion of protrusions 44 and 45
of two side conducting strips 13 and 14 are bent to extend
below the level of metal frame 10, metal frame 10 is se-
cured within that portion 50 of base 70 below metal frame
10 once the plastic within the base mold sets, and the
Cabinet of the Switch is formed. Dome Springs 110 and
111 may then be positioned within wells 71 and 72 of
base 70, so as to rest against peripheries 42 and 43 of
bays 40 and 41 of main conducting strip 12. Cover 120
may then be positioned over the top of the Cabinet, with
concave surfaces 123 and 124 on the bottom surface of
Cover 120 fitted over the matching convex tops of Dome
Springs 110 and 111, and Cover 120 may then be se-
cured in place to close the Switch Cabinet. Optionally,
moisture barrier 180 may be placed between base 70
and Cover 120 to reduce moisture entry to Switch sub-
assembly.
[0066] Continuing with Fig. 3, Cap 140 may be em-
ployed to join connecting wires 151, 152, and 153 to the
Cabinet using automated machinery. In the automated
process of the present invention, Cap provides a wire
guide and placement "fixture" to position and hold con-
necting wires 151, 152, and 153 in place during the as-
sembly process. To make electrical connections be-
tween connecting wires 151, 152, and 153 and insulation
displacement connectors 30, 31 and 32 of metal frame
10, and thereby supply current to each corresponding
conducting strip 12, 13, and 14 from the electrical leads
from the generator, connecting wires 151, 152, and 153
are cut to a fixed length in an automatic cutting machine.
They are then positioned in guides 141, 142, and 143 of
Cap 140. This positioning of connecting wires 151, 152,
and 153 in Cap 140 holds connecting wires 151, 152,
and 153 in very tight tolerance positions, necessary for
the next step.
[0067] The portion of the Cabinet of the Switch to which
Cap 140 will be secured may be termed the generator
connection section. This section of the Cabinet, which
will be proximal to the leads from the electrosurgical gen-
erator, is intended to comprise the section of the Cabinet
which holds connecting wires 151, 152, and 153, which
are intended to electrically connect the generator, via
connecting wires 151, 152, and 153, to insulation dis-
placement connectors 30, 31 and 32 of metal frame 10.
The generator connection section and insulation dis-
placement connectors are formed in a configuration to
electrically connect each of conducting strips 12, 13, and
14 to each of its own respective connecting wires 151,
152, and 153, and hold them against separation from its
corresponding insulation displacement connectors 30,
31 and 32. The generator connection section of the Cab-
inet is then joined to Cap 140, with its positioned con-
necting wires 151, 152, and 153. This is best accom-
plished by pressing the Cabinet of the Switch, with its
conducting strips 12, 13, and 14 and Cabinet Cover 120,
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to the (stationary) Cap 140. Cap 140, with wire guides
141, 142, and 143, provides a very precise and stable
"platform" so the Cabinet and Cap 140 can be pressed
together very accurately in an automated assembly proc-
ess.
[0068] Continuing with Fig. 3, the Switch sub-assembly
may then be placed within the bottom half of hollow body
housing 190 of the Pencil of the present invention, in a
position formed to hold the Switch, with connecting wires
151, 152, and 153 extending from the proximal end of
the bottom half of body housing 190. The top half of the
body housing 160 of the Pencil of the present invention
may then be placed over bottom half of the body housing
190, in the position for which it was designed, with But-
tons 170 and 171 already attached, and button stems
172 and 173 already extending through top half of the
body housing 160, so the tips of button stems 172 and
173 reside on or very dear the centers of the convex sides
of Dome springs 110 and 111. Top half of the body hous-
ing 160 may then be secured in place to the bottom half
of body housing 190, thereby closing the Pencil housing,
and enclosing the Switch. Alternatively, Buttons 170 and
171 with button stems 172 and 173 may be pressed into
place once the housing of the Pencil has been closed.
[0069] The Pencils of the present invention may also
be assembled with a hollow body housing formed in a
single piece, with access at one end to insert the Switch
of the present invention at one end (and attach conduct-
ing wires to the Switch at that end), and access at the
other end to insert the active cutting blade.

Third Preferred Embodiment

[0070] The full benefits of assembling electrosurgical
pencil switches in this fashion may be gained by auto-
mating the entire assembly process, and extending the
process to assemble many Switches simultaneously.
The apparatus of the Switch is, in fact, designed to lend
itself to just such multiple Switch assembling. To accom-
plish this, fully automated machinery may be employed
to form and handle arrays of components, and position
and secure the components of the arrays to each other,
through every step of the process of Switch assembly.
This process is explained more fully in Fig. 4 and Fig. 5.,
which are flowcharts, each organized to separate pre-
formed components from the final assembly of the
Switches. However, it should be understood that all steps
in the process shown in Fig. 4 and Fig. 5 may be fully
automated, thus creating a highly efficient assembly
process.
[0071] Referring first to Fig. 4, a larger metal blank for
forming an array of metal frames 10 is positioned in a
frame array stamp 201, and a frame array is then pro-
duced by stamping 202. In the same operation, or there-
after, the frame array is crimped 203, to form bends in
side conducting strip protrusions 44 and 45, insulation
displacement connectors 30, 31 and 32, and to form tu-
bular ends 35 for receiving active electrodes. At this time,

dimples may be formed in the ends 46 and 47 of protru-
sions 44 and 45, along the length of protrusions 44 and
45, and around the peripheries 42 and 43 of bays 40 and
41 of main conducting strips 12 or each frame 10 within
the frame array, or small amounts of solder or other con-
ductor may be placed in such positions, to assist in mak-
ing the necessary electrical contacts when a Button is
depressed. The crimped or bent frame array may be po-
sitioned in an array mold 207 once the frame array has
been bent to form its distinct features 203. Once in such
position, the frame array may be secured to, and embed-
ded partially within, the base array upon molding the base
array 207.
[0072] Continuing with Fig. 4, once the base array has
been molded, thereby securing withing each base a cor-
responding frame, a Cabinet array, with the array of
frames within, has been formed. Pre-formed (stamped
and bent) multiple snap Dome Springs 110 and 111, hav-
ing a variety of desirable stiffness and sound (when bent)
characteristics 211 may be positioned in the wells of the
Cabinets, concave side toward the bases of the Cabinets
212. Moisture barriers may 213, or may not, be positioned
adjacent the array of bases of the Cabinets, and then a
pre-molded cover array 214 may be positioned adjacent
the top of the Cabinet array 215, and joined to the Cabinet
array 216, thereby trapping the moisture barriers if used.
[0073] Picking up the fully automated process of the
present invention with Fig. 5, once the pre-molded cover
array 214 is joined to the Cabinet array 216, a pre-molded
Cap array 220, and cut and striped array of connecting
wires 221, may be positioned together 222, and the Cab-
inet array from Fig. 4 joined to the Cap array (with its
array of wires) 223. At this point the array of Cabinets
are substantially complete and sealed, requiring only the
physical and electrical separation of conducting strips
within the Cabinets, which may be accomplished by in-
sertion of cutters or punches into the Strip Openings of
the Cabinets, to thereby cut all the Strip Isthmus 224. At
the same time, or before or thereafter, the Frame Isthmus
may be similarly cut, by passing cutters through the chan-
nels on the exterior of the Switch sub-assembly array,
thereby separating each Cabinet from each other Cabi-
net 225. After this point, the Pencil assembly may be
completed in ways usual to the industry, or in a semi-
automated fashion as follows.
[0074] Continuing with Fig. 5, a pre-molded array of
bottom housings 226 may be separated 227, and Switch-
es then positioned within bottom housings 228, or a mul-
tiple Switch array, once Strip Isthmus are cut 224, may
be directly positioned within an array of bottom housings
228, and then Frame Isthmus may be cut (step not
shown). In either case, a pre-molded array of top hous-
ings 229, and a pre-molded array of buttons, with stems
230, may be joined 231, and the top housings with but-
tons positioned adjacent an array of bottom housings
containing Switches 232, and top housings and bottom
housings joined 233. Alternatively, Pencils may be as-
sembled largely as described above, but without Buttons
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joined with top pencil housings 231, and then pre-molded
Buttons may then joined to the otherwise completed Pen-
cils. Alternatively, Pencil housings may be formed as
closed, unitary pieces, with open ends, the Switches of
the present invention inserted into the Pencil housings
and fixed in their proper places through one of such open
ends, and then pre-molded Buttons then joined to the
otherwise completed Pencils.
[0075] Other embodiments will be apparent to those
skilled in the art from consideration of the specification
and practice of the invention disclosed herein. It is in-
tended that the specification and examples be consid-
ered as exemplary only, with a true scope of the invention
being indicated by the following claims.

Claims

1. A switch for an electrosurgical pencil comprising :

an electrical circuit frame (10), formed of elec-
trically conductive metal sufficiently thick to car-
ry current sufficient to cut, coagulate, ablate, ex-
cise, cauterize, and seal tissues by application
of electric current to biological tissue,
the circuit frame (10) having a main conducting
strip (12), a first side conducting strip (13), and
a second side conducting strip (14), the main
conducting strip (12), the first side conducting
strip (13), and the second side conducting strip
(14) are physically and electrically connected to
each other by a plurality of conducting strip isth-
mus (24, 25, 26, 27, 28, 29),
the main conducting strip (12) having a main in-
sulation displacement connector (30), and
means for holding an active electrode (35),
characterized in that the main conducting strip
(12) further has a first bay (40) with a first contact
ring (42) at its periphery, and a second bay (41)
with a second contact ring (43) at its periphery,
the first side conducting strip (13) is formed with
a first protrusion (44) which extends into the first
bay (40), the end (46) of the first protrusion po-
sitioned approximately in the center of the first
bay (40), the first side conducting strip (13) being
further formed with a first side insulation dis-
placement connector (32),
the second side conducting strip (14) is formed
with a second protrusion (45) which extends into
the second bay (41), the end (47) of the second
protrusion positioned approximately in the cent-
er of the second bay (41), the second side con-
ducting strip (14) being further formed with a
second side insulation displacement connector
(31),
the switch further comprises a non-conductive
base (70), forming an open cabinet for the
switch, molded over the circuit frame (10), the

base (70) having a plurality of base openings
(51, 52, 53, 54, 55, 56) leading from its bottom
surface (50) into the cabinet, the plurality of base
openings (51, 52, 53, 54, 55, 56) formed to ex-
pose the plurality of conducting strip isthmus
(24, 25, 26, 27, 28, 29), and large enough to
allow insertion of cutters,
the base (70) further being formed with a first
well (71) which exposes the first contact ring (42)
of the first bay, and a second well (72) which
exposes the second contact ring (43) of the sec-
ond bay, into which circuit closing elements may
be placed,
the switch further comprises a first means for
making electrical contact (110) between the
contact ring (42) at the periphery of the first bay
and the end of the first protrusion (46), and a
second means for making electrical contact
(111) between the contact ring (43) at the pe-
riphery of the second bay and the end of the
second protrusion (47),
the switch further comprises a cabinet cover
(120) formed with a first activation opening
(121), for activating the first means for making
electrical contact (110) between the contact ring
(42) at the periphery of the first bay and the end
of the first protrusion (46), and a second activa-
tion opening (122), for activating the second
means for making electrical (111) contact be-
tween the contact ring (43) at the periphery of
the second bay and the end of the second pro-
trusion (47), whereby the open cabinet of the
switch may be closed, and
whereby the main conducting strip (12), and the
first and the second side conducting strips (13,
14) are physically and electrically separable
from one another by cutting the plurality of con-
ducting strip isthmus (24, 25, 26, 27, 28, 29) of
the electrical circuit frame (10) within the cabinet
of the switch through the base openings (51, 52,
53, 54, 55, 56) after the cabinet cover (120) is
secured to the cabinet, and the cabinet thereby
closed.

2. The switch for an electrosurgical pencil of claim 1,
further comprising a cabinet cap (140) formed with
a plurality of guides which guides are formed to re-
ceive a plurality of connecting wires (151, 152, 153),
whereby such connecting wires (151, 152, 153) may
be fixed into the cabinet cap (140), and the connect-
ing wires (151, 152, 153) physically and electrically
connected to the main insulation displacement con-
nector (30), the first side insulation displacement
connector (32), and the second side insulation dis-
placement connector (31) when the cabinet and cab-
inet cap (140) are secured to one another.

3. The switch for an electrosurgical pencil of claim 1,
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wherein the first protrusion (44) of the first side con-
ducting strip (13) is crimped along its length so the
first protrusion (44) dips slightly below the level es-
tablished by the rest of the electrical circuit frame
(10), and the second protrusion (45) of the second
side conducting strip (14) is crimped along its length
so the second protrusion (45) dips slightly below the
level established by the rest of the electrical circuit
frame (10).

4. The switch for an electrosurgical pencil of claim 1,
wherein a first small bead of conductive material is
fixed to the end of the first protrusion (44), and a
second small bead of conductive material is fixed to
the end of the second protrusion (45).

5. The switch for an electrosurgical pencil of claim 1,
wherein a first raised contact is formed along a por-
tion of the periphery of the first contact ring (42) of
the first bay (40) of the main conducting strip (12),
and a second raised contact is formed along a portion
of the periphery of the second contact ring (43) of
the second bay (41) of the main conducting strip (12).

6. An array of switches for an electrosurgical pencil ac-
cording to claim 1 comprising:

an array of electrical circuit frames (10), formed
of electrically conductive metal sufficiently thick
to carry current sufficient to cut, coagulate, ab-
late, excise, cauterize, and seal tissues by ap-
plication of electric current to biological tissue,
the circuit frames physically and electrically con-
nected to each other by a plurality of conducting
frame isthmus (17, 18, 19, 20, 21, 22),
the array of circuit frames (10) having main con-
ducting strips (12), first side conducting strips
(13), and second side conducting strips (14), the
main conducting strips (12), first side conducting
strips (13), and second side conducting strips
(14) are physically and electrically connected to
each other by a plurality of conducting strip isth-
mus (24, 25, 26, 27, 28, 29),
an array of non-conductive bases (70), forming
an array of open cabinets for an array of switch-
es, the array of bases (70) molded over the array
of circuit frames (10), the array of bases (70)
each having a plurality of base openings (51,
52, 53, 54, 55, 56) leading from their bottom sur-
faces into the array of cabinets, the plurality of
base openings (51, 52, 53, 54, 55, 56,) formed
to expose the plurality of conducting strip isth-
mus (24, 25, 26, 27, 28, 29),
the bases (70) in the array of bases each having
a plurality of base channels (60, 61, 62, 63, 64,
65) along their exteriors which narrow the bases
at points along their length, and
an array of cabinet covers (120), formed with a

plurality of activation openings (121, 122) for ac-
tivating means for making electrical contact
(110, 111) within the array of switches when the
array of switches are closed by securing the ar-
ray of cabinet covers (120) to the array of cabi-
nets,
whereby the cabinets are physically and electri-
cally separable from one another by cutting the
plurality of conducting frame isthmus (17, 18,
19, 20, 21, 22) of the array of electrical circuit
frames within the cabinets of the switches
through molded base openings (51, 52, 53, 54,
55, 56) after the cabinet covers (120) are se-
cured to the cabinets (70), and the cabinets
thereby closed.

7. The array of switches of claim 6, further comprising
an array of cabinet caps (140), formed with a plurality
of guides to receive a plurality of connecting wires
(151, 152, 153), for fixing the connecting wires (151,
152, 153) into the cabinet caps (140) of the array of
cabinet caps, and the connecting wires (151, 152,
153) physically and electrically connected to the
main insulation displacement connectors (30), the
first side insulation displacement connectors (32),
and the second side insulation displacement con-
nectors (31) of the array of cabinets when the array
of cabinet caps (140) are secured to the array of
cabinets (70).

8. A method for assembling an array of switches for an
electrosurgical pencil comprising:

forming an array of electrical circuit frames (10)
from a metal blank by stamping or cutting, the
electrical circuit frames being physically and
electrically connected to each other by a plurality
of conducting frame isthmus (17, 18, 19, 20, 21,
22), with each frame having a main conducting
strip (12), a first side conducting strip (13), and
a second side conducting strip (14), the main
conducting strip (12), the first side conducting
strip (13), and the second side conducting strip
(14) being physically and electrically connected
to each other by a plurality of conducting strip
isthmus (24, 25, 26, 27, 28, 29), and wherein
the main conducting strip (12) has a first bay
(40) with a first contact ring (42) at its periphery
and a second bay (41) with a second contact
ring at its periphery,
crimping the first and second side conducting
strips (13, 14) of the metal frames (10) of the
array of electrical circuit frames to form respec-
tive first and second protrusions (44, 45) extend-
ing into respective ones of the first and second
bays (40, 41), each of the first and second side
conducting strips (13, 14) being further formed
with respective first and second side insulation
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displacement connectors (30, 31, 32) and tubu-
lar ends (68) for receiving active electrodes,
positioning the array of electrical circuit frames
(10) in an array mold shaped to create an array
of molded non-conductive bases (70),
forming an array of open cabinets when the ar-
ray of molded non-conductive bases (70) is
formed by injection of non-conductive material
into the array mold, each molded non-conduc-
tive base (70) having a plurality of base openings
(51, 52, 53, 54, 55, 56) leading from its bottom
surface (50) into the cabinet, the plurality of base
openings (51, 52, 53, 54, 55, 56) being formed
to expose the plurality of conducting strip isth-
mus (24, 25, 26, 27, 28, 29), and being large
enough to allow insertion of cutters, and, each
molded non-conductive base having first and
second wells (71, 72),
joining pre-molded cabinet covers (120) of an
array of cabinet covers to the corresponding
tops of the cabinets of the array of open cabinets
to close the cabinets,
joining pre-stripped connecting wires (151, 152,
153) to pre-molded caps (140) of an array of pre-
molded caps,
joining the pre-molded caps (140) of the array
of pre-molded caps to the corresponding tops
of the cabinets of the array of open cabinets to
complete formation of the array of switches,
cutting strip isthmus (24, 25, 26, 27, 28, 29) with-
in the array of switches to physically and elec-
trically separate the first and second side con-
ducting strips (13, 14) of the electrical circuit
frame (10) through the base openings (51, 52,
53, 54, 55, 56) after the cabinet cover (120) is
secured to the cabinet and the cabinet thereby
closed, and
cutting frame isthmus (17, 18, 19, 20, 21, 22)
between switches to physically and electrically
separate individual switches within the array of
switches.

Patentansprüche

1. Schalter für einen elektrochirurgischen Stift, umfas-
send:

einen Stromkreisrahmen (10), der aus elektrisch
leitfähigem Metall gebildet ist, das ausreichend
stark ist, um Strom zu führen, der ausreicht, um
Gewebe durch Anwenden elektrischen Stroms
an biologisches Gewebe zu schneiden, koagu-
lieren, entfernen, herauszuschneiden, kauteri-
sieren und zu versiegeln,
wobei der Kreisrahmen (10) einen leitenden
Hauptstreifen (12), einen ersten leitenden seit-
lichen Streifen (13) und einen zweiten leitenden

seitlichen Streifen (14), wobei der leitende
Hauptstreifen (12),
der erste leitende seitliche Streifen (13) und der
zweite leitende seitliche Streifen (14) physisch
und
elektrisch miteinander durch eine Vielzahl lei-
tender Streifenisthmen (24, 25, 26, 27, 28, 29)
verbunden sind,
wobei der leitende Hauptstreifen (12) einen
Hauptisolierungs-Verlagerungssteckverbinder
(30) und
Mittel zum Halten einer aktiven Elektrode (35)
hat,
dadurch gekennzeichnet, dass der leitende
Hauptstreifen (12) ferner eine erste Bucht (40)
mit einem ersten Kontaktring (42) an seinem
Umfang hat,
und eine zweite Bucht (41) mit einem zweiten
Kontaktring (43) an seinem Umfang,
wobei der erste leitende seitliche Streifen (13)
mit einem ersten Vorsprung (44) gebildet ist, der
sich in die erste Bucht (40) erstreckt, wobei das
Ende (46) des ersten Vorsprungs in etwa in der
Mitte der ersten Bucht (40) positioniert ist, wobei
der erste leitende seitliche Streifen (13) ferner
mit einem ersten seitlichen Isolierungsverlage-
rungssteckverbinder (32) gebildet ist,
wobei der zweite leitende seitliche Streifen (14)
mit einem zweiten Vorsprung (45) gebildet ist,
der sich in die zweite Bucht (41) erstreckt, wobei
das Ende (47) des zweiten Vorsprungs in etwa
in der Mitte der zweiten Bucht (41) positioniert
ist, wobei der zweite leitende seitliche Streifen
(14) ferner mit einem zweiten seitlichen Isolie-
rungsverlagerungssteckverbinder (31) gebildet
ist,
wobei der Schalter ferner eine nicht leitende Ba-
sis (70) umfasst, die ein offenes Gehäuse für
den Schalter bildet, das über dem Kreisrahmen
(10) geformt ist,
wobei die Basis (70) eine Vielzahl von Basisöff-
nungen (51, 52, 53, 54, 55, 56) hat, die von ihrer
Bodenfläche (50) in das Gehäuse führen, wobei
die Vielzahl von Basisöffnungen (51, 52, 53, 54,
55, 56) gebildet ist, um die Vielzahl leitender
Streifenisthmen (24, 25, 26, 27, 28, 29) zu ex-
ponieren, und breit genug ist, um ein Einfügen
von Schneidvorrichtungen zu erlauben,
wobei die Basis (70) ferner mit einer ersten Ver-
tiefung (71) gebildet ist, die den ersten Kontak-
tring (42) der ersten Bucht exponiert, und mit
einer zweiten Vertiefung (72), die den zweiten
Kontaktring (43) der zweiten Bucht, in die Kreis-
verschlusselemente platziert werden können,
exponiert,
wobei der Schalter ferner ein erstes Mittel zum
Herstellen elektrischen Kontakts (110) zwi-
schen dem Kontaktring (42) an dem Umfang der
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ersten Bucht und
dem Ende des ersten Vorsprungs (46), und ein
zweites Mittel zum Herstellen elektrischen Kon-
takts (111) zwischen dem Kontaktring (43) an
dem Umfang der zweiten Bucht und dem Ende
des zweiten Vorsprungs (47) umfasst,
wobei der Schalter ferner eine Gehäuseabde-
ckung (120) umfasst, die mit einer ersten Akti-
vierungsöffnung (121) gebildet ist, um das erste
Mittel zum Herstellen elektrischen Kontakts
(110) zwischen dem Kontaktring (42) an dem
Umfang der ersten Bucht und dem Ende des
ersten Vorsprungs (46) zu aktivieren, und einer
zweiten Aktivierungsöffnung (122), um das
zweite Mittel zum Herstellen elektrischen Kon-
takts (111) zwischen dem Kontaktring (43) an
dem Umfang der zweiten Bucht und dem Ende
des zweiten Vorsprungs (47) zu aktivieren, wo-
durch das offene Gehäuse des Schalters ge-
schlossen werden kann, und
wodurch der leitende Hauptstreifen (12) und der
erste und der zweite leitende seitliche Streifen
(13, 14) physisch und elektrisch voneinander
durch Schneiden der Vielzahl leitender Streife-
nisthmen (24, 25, 26, 27, 28, 29) des Strom-
kreisrahmens (10) innerhalb des Gehäuses des
Schalters durch die Basisöffnungen (51, 52, 53,
54, 55, 56) trennbar sind, nachdem die Gehäu-
seabdeckung (120) an dem Gehäuse befestigt
wurde und das Gehäuse dadurch verschlossen
ist.

2. Schalter für einen elektrochirurgischen Stift nach An-
spruch 1, der ferner eine Gehäusekappe (140) um-
fasst, die mit einer Vielzahl von Führungen gebildet
ist, wobei die Führungen gebildet sind, um eine Viel-
zahl von Verbindungsdrähten (151, 152, 153) auf-
zunehmen, wodurch solche Verbindungsdrähte
(151, 152, 153) in der Gehäusekappe (140) befestigt
werden können, und die Verbindungsdrähte (151,
152, 153) physisch und elektrisch mit dem Haupti-
solierungs-Verlagerungssteckverbinder (30), dem
ersten seitlichen Isolierungsverlagerungssteckver-
binder (32) und dem zweiten seitlichen Isolierungs-
verlagerungssteckverbinder (31) verbunden sind,
wenn das Gehäuse und die Gehäusekappe (140)
aneinander befestigt sind.

3. Schalter für einen elektrochirurgischen Stift nach An-
spruch 1, wobei der erste Vorsprung (44) des ersten
leitenden seitlichen Streifens (13) entlang seiner
Länge derart gecrimpt ist, dass der erste Vorsprung
(44) leicht unter das Niveau, das durch den Rest des
Stromkreisrahmens (10) eingerichtet wird, taucht,
und der zweite Vorsprung (45) des zweiten leitenden
seitlichen Streifens (14) entlang seiner Länge derart
gecrimpt ist, dass der zweite Vorsprung (45) leicht
unter das Niveau, das durch den Rest des elektri-

schen Stromkreisrahmens (10) eingerichtet wird,
taucht.

4. Schalter für einen elektrochirurgischen Stift nach An-
spruch 1, wobei eine erste kleine Kugel aus leitfähi-
gem Material an dem Ende des ersten Vorsprungs
(44) befestigt ist, und eine zweite kleine Kugel aus
leitfähigem Material an dem Ende des zweiten Vor-
sprungs (45) befestigt ist.

5. Schalter für einen elektrochirurgischen Stift nach An-
spruch 1, wobei ein erster erhabener Kontakt entlang
eines Abschnitts des Umfangs des ersten Kontak-
trings (42) der ersten Bucht (40) des leitenden
Hauptstreifens (12) gebildet ist, und ein zweiter er-
habener Kontakt entlang eines Abschnitts des Um-
fangs des zweiten Kontaktrings (43) der zweiten
Bucht (41) des leitenden Hauptstreifens (12) gebil-
det ist.

6. Anordnung von Schaltern für einen elektrochirurgi-
schen Stift nach Anspruch 1, umfassend:

eine Anordnung von Stromkreisrahmen (10), die
aus elektrisch leitfähigem Metall gebildet sind,
das ausreichend stark ist, um Strom zu führen,
der ausreicht, um Gewebe durch Anwenden
elektrischen Stroms an biologisches Gewebe zu
schneiden, koagulieren, entfernen, herauszu-
schneiden,
kauterisieren und zu versiegeln, wobei die
Kreisrahmen physisch und elektrisch miteinan-
der durch eine Vielzahl leitender Rahmenisth-
men (17, 18, 19, 20, 21, 22) verbunden sind,
wobei die Anordnung von Kreisrahmen (10) lei-
tende Hauptstreifen (12), erste leitende seitliche
Streifen (13) und zweite leitende seitliche Strei-
fen (14) hat, wobei die leitenden Hauptstreifen
(12), die ersten leitenden seitlichen Streifen (13)
und die zweiten leitenden seitlichen Streifen
(14) physisch und
elektrisch miteinander durch eine Vielzahl lei-
tender Streifenisthmen (24, 25, 26, 27, 28, 29)
verbunden sind,
eine Anordnung nichtleitender Basen (70), die
eine Anordnung offener Gehäuse für eine An-
ordnung von Schaltern bildet, wobei die Anord-
nung von Basen (70) über die Anordnung von
Kreisrahmen (10) geformt ist,
wobei die Anordnung von Basen (70) eine Viel-
zahl von Basisöffnungen (51, 52, 53, 54, 55, 56)
hat, die von ihren Bodenflächen in die Anord-
nung von Gehäusen führen, wobei die Vielzahl
von Basisöffnungen (51, 52, 53, 54, 55, 56) ge-
bildet ist, um die Vielzahl leitender Streifenisth-
men (24, 25, 26, 27, 28, 29) zu exponieren,
wobei die Basen (70) in der Anordnung von Ba-
sen jeweils eine Vielzahl von Basiskanälen (60,
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61, 62, 63, 64, 65) entlang ihrer Außenseiten
haben, die die Basen an Stellen entlang ihrer
Länge verschmälern, und
eine Anordnung von Gehäuseabdeckungen
(120), die mit einer Vielzahl von Aktivierungsöff-
nungen (121, 122) für Aktivierungsmittel gebil-
det ist, um Mittel zu aktivieren, um den elektri-
schen Kontakt (110, 111) innerhalb der Anord-
nung von Schaltern herzustellen,
wenn die Anordnung von Schaltern durch Be-
festigen der Anordnung von Gehäuseabde-
ckungen (120) an der Anordnung von Gehäusen
geschlossen wird,
wodurch die Gehäuse physisch und elektrisch
voneinander durch Schneiden der Vielzahl lei-
tender Rahmenisthmen (17, 18, 19, 20, 21, 22)
der Anordnung von Stromkreisrahmen inner-
halb der Gehäuse der Schalter durch geformte
Basisöffnungen (51, 52, 53, 54, 55, 56) trennbar
sind, nachdem die Gehäuseabdeckungen (120)
an den Gehäusen (70) befestigt und die Gehäu-
se dadurch verschlossen wurden.

7. Anordnung von Schaltern nach Anspruch 6, die fer-
ner eine Anordnung von Gehäusekappen (140) um-
fasst, die mit einer Vielzahl von Führungen gebildet
ist, um eine Vielzahl von Verbindungsdrähten (151,
152, 153) zum Befestigen der Verbindungsdrähte
(151, 152, 153) in den Gehäusekappen (140) der
Anordnung von Gehäusekappen aufzunehmen, und
die Verbindungsdrähte (151, 152, 153) physisch und
elektrisch mit den Hauptisolierungs-Verlagerungs-
steckverbindern (30), den ersten seitlichen
Isolierungsverlagerungssteckverbindern (32) und
den zweiten seitlichen Isolierungsverlagerungs-
steckverbindern (31) der Anordnung von Gehäusen
elektrisch verbunden werden, wenn die Anordnung
von Gehäusekappen (140) an der Anordnung von
Gehäusen (70) befestigt wird.

8. Verfahren zum Zusammenfügen einer Anordnung
von Schaltern für einen elektrochirurgischen Stift,
umfassend:

Bilden einer Anordnung von Stromkreisrahmen
(10) aus einem Metallrohling durch Stanzen
oder Schneiden, wobei die Stromkreisrahmen
physisch und elektrisch miteinander durch eine
Vielzahl leitender Rahmenisthmen (17, 18, 19,
20, 21, 22) verbunden sind, wobei jeder Rahmen
einen leitenden Hauptstreifen (12), einen ersten
leitenden seitlichen Streifen (13) und einen
zweiten leitenden seitlichen Streifen (14) hat,
wobei der leitende Hauptstreifen (12), der erste
leitende seitliche Streifen (13) und der zweite
leitende seitliche Streifen (14) physisch und
elektrisch miteinander durch eine Vielzahl lei-
tender Streifenisthmen (24, 25, 26, 27, 28, 29)

verbunden sind, und wobei der leitende Haupt-
streifen (12) eine erste Bucht (40) mit einem ers-
ten Kontaktring (42) an seinem Umfang und eine
zweiten Bucht (41) mit einem zweiten Kontrak-
tring an seinem Umfang hat, Crimpen des ersten
und zweiten leitenden seitlichen Streifens (13,
14) der Metallrahmen (10) der Anordnung von
Stromkreisrahmen, um einen jeweiligen ersten
und zweiten Vorsprung (44, 45) zu bilden, die
sich in eine jeweilige erste und zweite Bucht (40,
41) erstrecken, wobei der erste und zweite lei-
tende seitliche Streifen (13, 14) ferner mit einem
jeweiligen ersten und zweiten seitlichen Isolie-
rungsverlagerungssteckverbinder (30, 31, 32)
gebildet sind, und röhrenförmige Enden (68)
zum Aufnehmen aktiver Elektroden,
Positionieren der Anordnung von Stromkreis-
rahmen (10) in einer Anordnungsform, die ge-
formt ist, um eine Anordnung geformter nicht lei-
tender Basen (70) zu bilden,
Bilden einer Anordnung offener Gehäuse, wenn
die Anordnung geformter nicht leitender Basen
(70) durch Einspritzen eines nicht leitfähigen
Materials in die Anordnungsform gebildet wird,
wobei jede geformte nicht leitende Basis (70)
eine Vielzahl von Basisöffnungen (51, 52, 53,
54, 55, 56) hat, die von ihrer Bodenfläche (50)
in das Gehäuse führen, wobei die Vielzahl von
Basisöffnungen (51, 52, 53, 54, 55, 56) gebildet
ist, um die Vielzahl leitender Streifenisthmen
(24, 25, 26, 27, 28, 29) zu exponieren, und breit
genug ist, um das Einfügen von Schneidvorrich-
tungen zu erlauben, und wobei jede geformte
nicht leitende Basis eine erste und eine zweite
Vertiefung (71, 72) hat,
Anbauen vorgeformter Gehäuseabdeckungen
(120) einer Anordnung von Gehäuseabdeckun-
gen an den entsprechenden Oberseiten der Ge-
häuse der Anordnung offener Gehäuse, um die
Gehäuse zu schließen,
Anbauen vorab abisolierter Verbindungsdrähte
(151, 152, 153) an vorgeformten Kappen (140)
einer Anordnung vorgeformter Kappen,
Anbauen der vorgeformten Kappen (140) der
Anordnung vorgeformter Kappen an den ent-
sprechenden Oberseiten der Gehäuse der An-
ordnung offener Gehäuse, um das Bilden der
Anordnung von Schaltern abzuschließen,
Schneiden der Streifenisthmen (24, 25, 26, 27,
28, 29) innerhalb der Anordnung von Schaltern,
um die ersten und zweiten leitenden seitlichen
Streifen (13, 14) des Stromkreisrahmens (10)
durch die Basisöffnungen (51, 52, 53, 54, 55,
56) physisch und elektrisch zu trennen, nach-
dem die Gehäuseabdeckung (120) an dem Ge-
häuse befestigt und das Gehäuse dadurch ge-
schlossen wurde, und
Schneiden der Rahmenisthmen (17, 18, 19, 20,
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21, 22) zwischen Schaltern, um einzelne Schal-
ter innerhalb der Anordnung von Schaltern phy-
sisch und elektrisch zu trennen.

Revendications

1. Commutateur pour un bistouri électrochirurgical
comprenant :

un châssis de circuit électrique (10), formé de
métal électriquement conducteur suffisamment
épais pour acheminer un courant suffisant pour
couper, coaguler, retirer par ablation, exciser,
cautériser, et sceller des tissus par application
d’un courant électrique à un tissu biologique,
le châssis de circuit (10) ayant un ruban con-
ducteur principal (12), un premier ruban conduc-
teur latéral (13), et un second ruban conducteur
latéral (14), le ruban conducteur principal (12),
le premier ruban conducteur latéral (13), et le
second ruban conducteur latéral (14) sont phy-
siquement et électriquement connectés les uns
aux autres par une pluralité d’isthmes de rubans
conducteurs (24, 25, 26, 27, 28, 29),
le ruban conducteur principal (12) ayant un con-
necteur de déplacement d’isolation principal
(30), et un moyen de retenue d’une électrode
active (35),
caractérisé en ce que le ruban conducteur prin-
cipal (12) a en outre une première baie (40) avec
un premier anneau de contact (42) à sa périphé-
rie, et une seconde baie (41) avec un second
anneau de contact (43) à sa périphérie,
le premier ruban conducteur latéral (13) est for-
mé avec une première protubérance (44) qui
s’étend dans la première baie (40), l’extrémité
(46) de la première protubérance étant position-
née approximativement au centre de la premiè-
re baie (40), le premier ruban conducteur latéral
(13) étant en outre formé avec un premier con-
necteur de déplacement d’isolation latéral (32),
le second ruban conducteur latéral (14) est for-
mé avec une seconde protubérance (45) qui
s’étend dans la seconde baie (41), l’extrémité
(47) de la seconde protubérance étant position-
née approximativement au centre de la seconde
baie (41), le second ruban conducteur latéral
(14) étant en outre formé avec un second con-
necteur de déplacement d’isolation latéral (31),
le commutateur comprend en outre une base
non conductrice (70), formant un boîtier ouvert
pour le commutateur, moulée sur le châssis de
circuit (10), la base (70) ayant une pluralité
d’ouvertures de base (51, 52, 53, 54, 55, 56)
menant de sa surface de fond (50) dans le boî-
tier, la pluralité d’ouvertures de base (51, 52, 53,
54, 55, 56) étant formée pour exposer la pluralité

d’isthmes de rubans conducteurs (24, 25, 26,
27, 28, 29), et suffisamment grande pour per-
mettre l’insertion d’instruments coupants,
la base (70) étant en outre formée avec une pre-
mière cupule (71) qui expose le premier anneau
de contact (42) de la première baie, et une se-
conde cupule (72) qui expose le second anneau
de contact (43) de la seconde baie, dans les-
quelles des éléments de fermeture de circuit
peuvent être placés,
le commutateur comprend en outre un premier
moyen de réalisation de contact électrique (110)
entre l’anneau de contact (42) à la périphérie de
la première baie et
l’extrémité de la première protubérance (46), et
un second moyen de réalisation de contact élec-
trique (111) entre l’anneau de contact (43) à la
périphérie de la seconde baie et l’extrémité de
la seconde protubérance (47),
le commutateur comprend en outre un cache-
boîtier (120) formé avec une première ouverture
d’activation (121),
pour activer le premier moyen de réalisation de
contact électrique (110) entre l’anneau de con-
tact (42) à la périphérie de la première baie et
l’extrémité de la première protubérance (46), et
une seconde ouverture d’activation (122) pour
activer le second moyen de réalisation de con-
tact électrique (111) entre l’anneau de contact
(43) à la périphérie de la seconde baie et l’ex-
trémité de la seconde protubérance (47), selon
lequel le boîtier ouvert du commutateur peut être
fermé, et
selon lequel le ruban conducteur principal (12),
et les premier et second rubans conducteurs la-
téraux (13, 14) sont physiquement et électrique-
ment séparables les uns des autres en coupant
la pluralité d’isthmes de rubans conducteurs
(24, 25, 26, 27, 28, 29) du châssis de circuit élec-
trique (10) au sein du boîtier du commutateur à
travers les ouvertures de base (51, 52, 53, 54,
55, 56) après que le cache-boîtier (120) est ar-
rimé au boîtier, et le boîtier ainsi fermé.

2. Commutateur pour un bistouri électrochirurgical se-
lon la revendication 1, comprenant en outre un capot
de boîtier (140) formé avec une pluralité de guides,
lesquels guides sont formés pour recevoir une plu-
ralité de fils de connexion (151, 152, 153), selon le-
quel ces fils de connexion (151, 152, 153) peuvent
être fixés dans le capot de boîtier (140), et les fils de
connexion (151, 152, 153) physiquement et électri-
quement connectés au connecteur de déplacement
d’isolation principal (30), au premier connecteur de
déplacement d’isolation latéral (32), et au second
connecteur de déplacement d’isolation latéral (31)
lorsque le boîtier et le capot de boîtier (140) sont
arrimés l’un à l’autre.
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3. Commutateur pour un bistouri électrochirurgical se-
lon la revendication 1, dans lequel la première pro-
tubérance (44) du premier ruban conducteur latéral
(13) est sertie suivant sa longueur de sorte que la
première protubérance (44) descende légèrement
en dessous du niveau établi par le reste du châssis
de circuit électrique (10), et la seconde protubérance
(45) du second ruban conducteur latéral (14) est ser-
tie suivant sa longueur de sorte que la seconde pro-
tubérance (45) descende légèrement en dessous du
niveau établi par le reste du châssis de circuit élec-
trique (10).

4. Commutateur pour un bistouri électrochirurgical se-
lon la revendication 1, dans lequel un premier petit
cordon de matériau conducteur est fixé à l’extrémité
de la première protubérance (44), et un second petit
cordon de matériau conducteur est fixé à l’extrémité
de la seconde protubérance (45).

5. Commutateur pour un bistouri électrochirurgical se-
lon la revendication 1, dans lequel un premier con-
tact surélevé est formé le long d’une portion de la
périphérie du premier anneau de contact (42) de la
première baie (40) du ruban conducteur principal
(12), et un second contact surélevé est formé le long
d’une portion de la périphérie du second anneau de
contact (43) de la seconde baie (41) du ruban con-
ducteur principal (12).

6. Réseau de commutateurs pour un bistouri électro-
chirurgical selon la revendication 1, comprenant :

un réseau de châssis de circuit électrique (10),
formés de métal électriquement conducteur suf-
fisamment épais pour acheminer un courant suf-
fisant pour couper, coaguler, retirer par ablation,
exciser, cautériser, et sceller des tissus par ap-
plication de courant électrique à un tissu biolo-
gique, les châssis de circuit étant physiquement
et électriquement connectés les uns aux autres
par une pluralité d’isthmes de châssis conduc-
teurs (17, 18, 19, 20, 21, 22),
le réseau de châssis de circuit (10) ayant des
rubans conducteurs principaux (12), des pre-
miers rubans conducteurs latéraux (13), et des
seconds rubans conducteurs latéraux (14), les
rubans conducteurs principaux (12), les pre-
miers rubans conducteurs latéraux (13), et les
seconds rubans conducteurs latéraux (14) sont
physiquement et électriquement connectés les
uns aux autres par une pluralité d’isthmes de
rubans conducteurs (24, 25, 26, 27, 28, 29),
un réseau de bases non conductrices (70), for-
mant un réseau de boîtiers ouverts pour un ré-
seau de commutateurs, le réseau de bases (70)
étant moulé sur le réseau de châssis de circuit
(10), le réseau de bases (70) ayant chacun une

pluralité d’ouvertures de base (51, 52, 53, 54,
55, 56) menant de leur surface de fond dans le
réseau de boîtiers, la pluralité d’ouvertures de
base (51, 52, 53, 54, 55, 56) étant formé pour
exposer la pluralité d’isthmes de rubans conduc-
teurs (24, 25, 26, 27, 28, 29),
les bases (70) dans le réseau de bases ayant
chacune une pluralité de canaux de base (60,
61, 62, 63, 64, 65) suivant leurs extérieurs qui
rétrécissent les bases en des points suivant leur
longueur, et
un réseau de cache-boîtiers (120), formé avec
une pluralité d’ouvertures d’activation (121, 122)
pour activer des moyens de réalisation de con-
tact électrique (110, 111) au sein du réseau de
commutateurs lorsque le réseau de commuta-
teurs est fermé en arrimant le réseau de cache-
boîtiers (120) au réseau de boîtiers,
selon lequel les boîtiers sont physiquement et
électriquement séparables les uns des autres
en coupant la pluralité d’isthmes de châssis con-
ducteurs (17, 18, 19, 20, 21, 22) du réseau de
châssis de circuit électrique au sein des boîtiers
des commutateurs à travers des ouvertures de
base moulées (51, 52, 53, 54, 55, 56) après que
les cache-boîtiers (120) sont arrimés aux boî-
tiers (70), et les boîtiers ainsi fermés.

7. Réseau de commutateurs selon la revendication 6,
comprenant en outre un réseau de capots de boîtier
(140), formé avec une pluralité de guides pour rece-
voir une pluralité de fils de connexion (151, 152, 153),
pour fixer les fils de connexion (151, 152, 153) dans
les capots de boîtier (140) du réseau de capots de
boîtier, et les fils de connexion (151, 152, 153) étant
physiquement et électriquement connectés aux con-
necteurs de déplacement d’isolation principaux (30),
aux premiers connecteurs de déplacement d’isola-
tion latéraux (32), et aux seconds connecteurs de
déplacement d’isolation latéraux (31) du réseau de
boîtiers lorsque le réseau de capots de boîtier (140)
est arrimé au réseau de boîtiers (70).

8. Procédé d’assemblage d’un réseau de commuta-
teurs pour un bistouri électrochirurgical
comprenant :

la formation d’un réseau de châssis de circuit
électrique (10) à partir d’un flan en métal par
étampage ou coupe, les châssis de circuit élec-
trique étant physiquement et électriquement
connectés les uns aux autres par une pluralité
d’isthmes de châssis conducteurs (17, 18, 19,
20, 21, 22), chaque châssis ayant un ruban con-
ducteur principal (12), un premier ruban conduc-
teur latéral (13), et un second ruban conducteur
latéral (14), le ruban conducteur principal (12),
le premier ruban conducteur latéral (13), et le
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second ruban conducteur latéral (14) étant phy-
siquement et électriquement connectés les uns
aux autres par une pluralité d’isthmes de rubans
conducteurs (24, 25, 26, 27, 28, 29), et dans
lequel le ruban conducteur principal (12) a une
première baie (40) avec un premier anneau de
contact (42) à sa périphérie et une seconde baie
(41) avec un second anneau de contact à sa
périphérie,
le sertissage des premier et second rubans con-
ducteurs latéraux (13, 14) des châssis en métal
(10) du réseau de châssis de circuit électrique
pour former des première et seconde protubé-
rances (44, 45) respectives s’étendant dans des
baies respectives des première et seconde
baies (40, 41), chacun des premier et second
rubans conducteurs latéraux (13, 14) étant en
outre formé avec des premier et second con-
necteurs de déplacement d’isolation latéraux
(30, 31, 32) respectifs et des extrémités tubulai-
res (68) pour recevoir des électrodes actives,
le positionnement du réseau de châssis de cir-
cuit électrique (10) dans un moule de réseau
formé pour créer un réseau de bases non con-
ductrices moulées (70), la formation d’un réseau
de boîtiers ouverts lorsque le réseau de bases
non conductrices moulées (70) est formé par
injection de matériau non conducteur dans le
moule de réseau, chaque base non conductrice
moulée (70) ayant une pluralité d’ouvertures de
base (51, 52, 53, 54, 55, 56) menant de sa sur-
face de fond (50) dans le boîtier, la pluralité
d’ouvertures de base (51, 52, 53, 54, 55, 56)
étant formée pour exposer la pluralité d’isthmes
de rubans conducteurs (24, 25, 26, 27, 28, 29),
et étant suffisamment grande pour permettre
l’insertion d’instruments coupants, et, chaque
base non conductrice moulée ayant des premiè-
re et seconde cupules (71, 72),
la jonction de cache-boîtiers pré-moulés (120)
d’un réseau de cache-boîtiers aux dessus cor-
respondants des boîtiers du réseau de boîtiers
ouverts pour fermer les boîtiers,
la jonction de fils de connexion pré-dénudés
(151, 152, 153) à des capots pré-moulés (140)
d’un réseau de capots pré-moulés,
la jonction des capots pré-moulés (140) du ré-
seau de capots pré-moulés aux dessus corres-
pondants des boîtiers du réseau de boîtiers
ouverts pour achever la formation du réseau de
commutateurs,
la coupe d’isthmes de rubans (24, 25, 26, 27,
28, 29) au sein du réseau de commutateurs pour
physiquement et électriquement séparer les
premier et second rubans conducteurs latéraux
(13, 14) du châssis de circuit électrique (10) à
travers les ouvertures de base (51, 52, 53, 54,
55, 56) après que le cache-boîtier (120) est ar-

rimé au boîtier et le boîtier ainsi fermé, et la cou-
pe d’isthmes de châssis (17, 18, 19, 20, 21, 22)
entre des commutateurs pour physiquement et
électriquement séparer des commutateurs indi-
viduels au sein du réseau de commutateurs.
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