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[57] ABSTRACT 
An electrical switching device is disclosed herein and 
comprises the major components suitable for use as a 
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compact, easily installed switching device and also in 
an electro-surgical tool which, through the operation 
of the switching device, is readily adaptable for differ 
ent intended uses and highly reliable. In one embodi 
ment, theswitching device includes a tubular housing 
having an intermediate longitudinally extending slot 
formed in its wall and ,a pair of longitudinally extend 
ing diametrically opposed recesses formed on its inner 
surface. A rectangularly shaped printed circuit board 
is mounted within the diametrically opposed recesses 
and includes at least three spaced apart electrical 
contacts which are positioned so as to be accessable 
through the slot formed in the housing. An integrally 
formed, elongated spring contact member is disposed 
in electrical conducting engagement with the center 
one of these electrical contacts and includes opposing 
energy absorbing coils, each of which is adapted to en 
gage reliably a corresponding one of the otherwise 
free contacts. In this regard, in order to increase fur 
ther the reliability of the engagement of the contacts, 
means are provided for securing the printed circuit 
board against inadvertent longitudinal movement 
within‘ the housing. An arcuately shaped insert is 
mounted within the aforedescribed slot and engages 
portions of the lower surface of the circuit board for 
further securing said insert in place. In addition, the 
arcuately shaped insert includes a longitudinally ex 

' tending slot adapted to receive therein a portion of a 
longitudinally extending rocker type switch actuator 
for pivotal movement about an axis generally normal 
to the axis of alignment of the electrical contacts. The 
free ends of the aforedescribed spring contact member 
are positioned within recess guides formed in the actu 
ator and move into engagement with their correspond 
ing contacts in response to selective pivotal move 
ment. 

10 Claims, 7 Drawing Figures 

58 





3,801,766 
1 

SWITCHING MEANS FOR AN 
ELECTRO-SURGICAL DEVICE INCLUDING 
PARTICULAR CONTACT MEANS AND 

PARTICULAR PRINTED-CIRCUIT MOUNTING 
MEANS I 

BACKGROUND OF THE INVENTION 

The present invention is related generally to an elec 
trical switching device and more particularly to such a 
device especially suitable as part of an electro-surgical 
tool. 

In the ?eld of medicine generally and in the ?eld of 
surgery in particular, surgical tools utilizing electrical 
power are being used more and-more. One such tool 
being used by surgeons today operates on electrical 
current to ‘perform, for example, cutting and coagulat 
ing or cauterization operations. Finger-actuated slide 
type electrical switches for actuating a single circuit of 
such a tool, or for selectively actuating a plurality of 
circuits, are well known and such are illustrated by 
United States Letters Patent No. 3,217,112. This pa 
tent discloses a rocker-type switch for selectively actu 
ating a plurality of circuits, the actuating element be 
tween the rocker and the switch contact being perpen 
dicular to the longitudinal axis of the casing. This 
switch has limited application and its construction re 
sults in a rather bulky device not susceptible for use in 
connection with an elongated pencil-shaped surgical 
tool which is prefered by and easily held in one hand 
of the physician during operations. ' 

Finger-actuated surgical devices for the dual purpose 
of cutting and cauterizing tissue by the selective appli 
cation of high frequency current ofa selected type and 
powerare also well known as exempli?ed by United 
States Letters Patent No. 1,813,902, and related 
United- States Letters Patent Nos. 2,611,635, 
3,058,470, 3,089,496 and 3,100,489. Advantages of a 
surgical tool of this type having a ?nger-actuated 
switch over surgical tools having a foot pedal-operated 
switch or one operated by an assistant are amply set 
forth in these patents-and need no further ampli?cation 
herein. The ?nger-actuated surgical tools of the prior 
art, are, however, somewhat bulky in construction, do 
not lend themselves to facile sterilization procedures 
and techniques, and cannot be manufactured by rela 
tively inexpensive plastic molding techniques. 
A more recent development in switching devices es 

pecially suitable as part of an electro-surgical tool is 
disclosed in US. Letters Patent No. 3,648,001. In this 
patent, an electrical slide switch particularly adapted 
for use in surgical tools is disclosed which is incorpo 
rated in a pencil-type case for ease in handling and is 
readily adaptable for sterilization with standard steril 
ization procedures. In addition, it can be readily and 
inexpensively manufactured by conventional plastic 
molding techniques. ' 

While the electrical switching device described in the 
above-referenced patent is a novel electrical switching 
device which is particularly adapted for its intended 
use, the present invention provides a novel electrical 
switching device which is particularly adapted for use 
in electro-surgical tools and which provides highly reli 
able switching and electrical engagement in an uncom 
plicated, compact and easily maneuverable design, all 
of which will become apparent hereinafter. 
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OBJECTS OF THE INVENTION 

In accordance with the foregoing, an object of the 
present invention is to provide a novel electrical' 
switching device. 
Another object of the present invention is to provide 

a novel three~position electrical switching device. 
Another object of the present invention is to provide 

a switching device of the last-mentioned type which is 
easily movable between positions and which reliably 
engages the selected position. 
Another object of the present invention is to provide 

a switching device of the last-mentioned type including 
a novel contact member for providing reliable electri 
cal engagement. 

Another object of the present invention is to provide 
an electrical switching device of the last-mentioned 
type including a novel rocker-type actuator adapted to 
cooperate with the spring contact member in providing 
a reliable electrical engagement. 
Another object of the present invention is to provide 

a contact member which is designed to effect a wiping 
action across associated electrical contacts for provid 
ing reliable electrical engagement of the latter. 
Another object of the present invention is to provide 

a novel two-position electrical switching device and 
spring contact member therefor. 
Another object of the present invention is to provide 

a novel housing for the electrical switching device of 
the aforementioned type. 
Another object of the present invention is to provide 

a novel pencil-type electro-surgical tool utilizing the 
switching device of the aforementioned type. 
Another object of the present invention is to provide 

a novel switching device inexpensive to manufacture 
and easily installed or removed from a predetermined 
location such as the surface of an item. 
These and other objects-and-features of the present 

invention will become apparent from the following de 
scriptions. . 

DESCRIPTION OF THE DRAWINGS 
In the drawings: - 

FIG. 1 is a perspective view of a pencil-type electro 
surgical tool utilizing _a preferred embodiment of an 
electrical switching device constructed in accordance 
with the present invention; 
FIG. -2 is an exploded perspective view of the compo‘ 

nents comprising the electro-surgical tool of FIG. 1; 
FIG. 3 is a sectional view taken generally along line 

3‘——3 in FIG. 2 and particularly illustrating a spring 
contact member which is constructed in accordance 
with the present invention and which comprises part of 
the electrical switching device; 
FIG. 4 is a longitudinal sectional view of the electro 

surgical tool of FIG. 1, taken generally along line 4—4 
in FIG. 1; 

FIG. 5 is a cross-sectional view of the electro-surgical 
tool of FIG. 1 taken generally along line 5—5 in FIG. 
1; 
FIG. 6 is a cross-sectional view of the electro-surgical 

tool of- FIG. I,taken generally along line 6—-6 in FIG. 
1; and 

FIG. 7 is an exploded perspective view of another 
embodiment of a switching device constructed in ac 
cordance with‘ this invention. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

Turning now to FIGS. 1-6 of the drawing, wherein 
like components are designated by like reference nu 
merals throughout thev various ?gures, a pencil-like 
electro-surgical tool, constructed in accordance with 
the present invention, is illustrated in FIG. 1 and gener 
ally designated by thereference numeral 10. The elec 
tro-surgical tool 10 includes a surgical cutting and co 
agulating means such as blade 12 connected with a 
multi-frequency electrical power supply (not shown) 
through suitable leads, the conduit being generally des 
ignated by the reference numeral 14, and an electrical 
switching device 16 which is constructed in accordance 
with the present invention. As will be seen hereinafter, 
the device 10 is a highly reliable, easily manipulated, 
uncomplicated and economically ‘1 produced three 
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position switch providing for an intermediate'or neutral ‘ 
position adapted to prevent current from reaching 
blade 12, a second position adapted to provide, for ex 
ample, current of one type to reach the blade for cut 
ting operations and a third position adapted to allow 
current of a second type to reach blade 12 for provid 
ing a coagulating operation. While the electrical 
switching device 16 is especially suitable as part of a 
pencil-like electro-surgical tool such as tool 10, it is to 
be understood that the switching device could be read 
ily used in other types of electrical switching opera 
tions. 
In order to achieve reliability, easy manipulation, 

simplicity and economy in manufacture, the electrical 
switching device 16 includes a plurality of carefully'de 
signed cooperating components including an elon 
gated tubular housing 18 (see FIG. 2) within which a 
rectangular printed circuit board 20 is disposed An in 
tegrally formed spring contact member 22 (see FIG. 3) 
is mounted on the circuit board 20 and an end ‘cap 24 
is adapted for insertion into the rearwardmost end of 
housing 18 and is provided for securing the printed cir 
cuit board within'the housing to prevent inadvertent 
longitudinal movement of the circuit board‘relative to 
the‘housing; A front cap 26 is mounted over the front 
of housing 18 and provided for supporting and/or 
shielding the cutting and coagulating blade 12 and lim 
its forward movement of the circuit board. A rocker 
type actuator switch 28'is pivotally supported by an ar 
cuately shaped insert 30 and cooperates with spring 
contact member 22‘ for providing easily manipulated 
selection of the various switch positions. 
Turning toFIG. 2, attention is speci?cally directed to 

tubular housing 18 which is constructed from an elon 
gated tube, preferably of molded plastic, and having a 
cylindrical bore 32 extending therethrough. For rea 
sons to be described hereinafter, housing 18 includes a 
longitudinally extending slot 34 which is formed in the 
housing wall intermediate the ends of the housing and 
which has a circumferential extent exceeding 180°. The 
housing also includesia pair of longitudinally extending, 
diametrically opposed recesses 36 formed on the inner 
surface of the housing, as best illustrated in FIG. 6. The 
recesses extend the entire length of housing 18 and re 
ceive and support rectangular circuit board 20in a 
plane which is parallel to a plane passing through the 
longitudinal edges of slot 34 as will be seen hereinafter. 

Attention is now directed to rectangular circuit 
board 20 which is illustrated best in FIG. 2. Circuit 
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board 20 includes on vits top surface two or more 
spaced-apart, generally longitudinally aligned ‘electrical 
contacts 38, 40, and 42 which are respectively con 
nected to corresponding ones of a plurality of electrical 
leads 44 through a printed circuit (not shown)llocated 
on the underside of the circuit board. Leads 44 extend 
through aforedescribed conduit 14 and are connected 
in a conventional manner to appropriate circuitry. The 
contacts 38, 40 and 42 are shown as being connected 
by the printed circuit to a conductive coupling member 
46, which is suitably mounted to the forwardmost end 
of the circuit board. Coupling member 46 is provided 
for'connecting blade 12 to the output of the RF power 
source via one of the leads 44 and the printed circuit. 
The tool 10 shown in the drawings does not contem 
plate switching power directly to the blade 12 but same 
could be accomplished by using the proper type of 
contacts 38, 40 and 42. Circuit board 20 is mounted 
within diametrically opposed recesses 36 of housing 18 
such that contacts 38, 40 and 42 are a'ccessable 
through slot 34. In this position, coupling member 46 
is appropriately located for receiving blade 12 in elec 
trical engagement, as will be described hereinafter. 

In order to secure printed circuit board 20 within 
housing 18 in the manner described above so as to pre 
vent inadvertent'longitudinal movement of the circuit 
board relative to the housing, end cap 24 and nose cap 
26 are provided. The end cap 24 includes a radially ex‘ 
tending boss portion 48 which is formed on an annular 
portion 50 extending radially from a tapered head 52. 

As illustrated best in FIGS. 4 and 6, end cap 24 is dis 
posed within cylindrical bore 32 of housing 18 through 
the back end of the latter so that boss portion 48 is suit 
ably seated within a cooperating'recess 54 formed ad 
jacent the end of the housing and so that head 52 of cap 
24 is contiguous with the back end thereof." Positioned 
in this manner, it should be noted that the annular por 
tion 52 extends into the housing'a distance'suf?cient to 
engage abuttingly against the back end of circuit board 
20. Hence, annular portion 50 prevents the circuit 
board from inadvertent longitudinal movement in .the 
rearward direction. As will be seen hereinafter, front 
cap 26 prevents the circuit board 20 from inadvertent 
longitudinal movement in a forward direction. As seen 
best in FIG. 4, both annular'portion 50 and head por~ 
tion 52 of end cap 24 together define an open ended 
passage 58 for allowing the conduit 14 to pass there 
through. As also illustrated in FIG. 4, front cap 26, 
which is hollow, includes a cylindrical rearward portion 
51 and an inwardly tapering forward portion 53 
adapted to receive balde 12 in the manner illustrated. 
The inner surface of the rearward portion 51 and the 
outer surface of the adjacent end of the housing have 
a complemental boss and recess formed therein to pro~ 
vide frictional intercouplingythereof in the same man 
ner asdescribed above with the end cap 24 and the end 
of housing adjacent thereto. When the front cap 26 is 
mounted on the housing 18, coupling member 46 will 
electrically engage the blade 12 and cap 26 will prevent 
the circuit board 20 from moving forward. 
Turning to FIG. 3, attention is ‘directed to the inte 

grally formed spring contact member 22 which, as illus 
trated, includes a substantially straight center portion 
60 halvinglenergy absorbing coils 62 and 64 formed at 
each end thereofrEach of the coils 62 and 64, respec 
tively, has a generally L-shaped portion 66 and 68 
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which extends outwardly therefrom and which has a 
generally arcuately shaped free end including a convex 
part 70 and 72, respectively. 
The center portion 60 of contact member 22 is suit 

ably secured in electrical conducting engagement with 
the center contact 40 of circuit board 20 while the free 
ends of the L-shaped portions 66 and 68 are, respec 
tively, normally disposed generally above and out of 
electrical conducting engagement with contacts 38 and 
42, respectively. In fact, as illustrated in FIG. 3, the 
convex parts 70 and 72 of L-shaped portions 66 and 68 
are positioned above the contacts 38 and 42. As will be 
seen hereinafter, each of the convex parts engages its 
respective contact in a wiping-type action when the 
convex part is brought into electrical conducting en 
gagement therewith. This, in turn, provides for a more 
reliable electrical engagement. - ' 

Returning to FIG. 2 in conjunction with FIG. 5, the 
arcuately shaped insert member 30 is shown. The insert 
member includes an elongated body portion-74 having 
a curvalinear cross-section with a radius of curvature 
equal to that of housing 18. The body portion 74 is 
complementally mounted within slot 34 of housing 18, 
as best illustrated in FIGS. 1 and 5, and includes a lon 
gitudinally extending slot 76 formed through its wall 
intermediate the longitudinal ends thereof. As will be 
‘seen hereinafter, the slot 76 is provided for receiving 
therein the rocker-type actuator 28.‘ > 

20 

25 

Insert member 30 also includes a pair‘ of longitudi- ) 
nally extending but radially inwardly directed ?ngers 
78 (see FIGS). which when mounted within the slot 
34, are disposed in the same plane in which lies one of 
the surfaces of diametrically. opposed recesses 36. As 
also seen in FIG. 5, longitudinal channels 82 are 
formed on opposite sides of slot 34 in housing 18 and 
extend the length of the slot 34. In this manner, the ra 
dially inwardly directed fingers 78 of insert member 30 
engage the lower surface of the circuit board 20 and 
member 30 is secured within said slot as a result 
thereof. ’ ' 

35 
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In order to support rocker-type actuator 28 in a man- ' 
ner to be‘described hereinafter, a pairof aligned'reces 
ses84 are formed on the inner surface ‘of insert mem 
ber 30 and‘ are disposed‘ transversely to ‘the longitudinal 
axis thereof. This is best illustrated in FIG. ‘5. _ 
. Turning to FIGS. 2, 4 and 5, attention is directed spe 
cifically to rocker-‘type actuator 28. As illustrated, the 
actuator includes transversely disposed'trunnions 86 

45 

extending outwardly from opposite sides of abody por- I 
tion 88 and disposed with the aligned recesses 84 of in 
sert member 30. In this manner, a centrally located 
‘rocker portion 90, formed on the under side of body 
portion 88' is disposed; to contact a portion 0F the 
printed‘ circuit board 20qsuch, that ‘the actuator 28 is 
pivot-ally movable about an axis generally normal to the 
axis of alignment of the electrical contacts 38', 40» and 
42 of printed circuit board 20. 
Actuator 28‘ also includes longitudinally extending 

recesses 92 and, 94 formed in the lower surface of the 
housing portion 88v adjacent each- end’ of the housing 
portion. These recesses 92 and: 94 are provided as 
guide means for respective free ends of the L-shaped 
portions 66 and 68‘. More speci?cally, a part of the free 
end of each L-shaped portion 66 and 68' of spring 
contact member 22: is: disposed‘ within atcorresponding 
one of the recesses 92 and- 94‘ such’ that the‘ L-shaped 
portions are guidedv by and move with. the actuator. In 
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6 
this regard, the actuator includes a ?nger-engaging por 
tion 96 on the top side of housing 88, the ?nger 
engaging portion being disposed outside of housing 18 
and insert 30 through slot 76. The ?nger engaging por 
tion 96 is adapted to be engaged by the ?nger of an op 
erator forv selectively rotating the actuator in opposite 
directions whereby‘upon application of a force to the 
actuator, the latter is pivotally moved. If this move 
ment, is, for example, forward movement (toward the 
left as viewed in FIG. 1), the recess 92 formed in body 
portion 88 of the actuator will guide the convex part 70 
of L-shaped portion 66 into electrical conducting en 
gagement with contact 38 of circuit board 20. This in 
turn may, for example, close an electrical circuit for 
switching the power supply, thereby passing current to 
blade 12. Simultaneously, energy will be stored in the 
coil 62 associated with convex part 70 of L-shaped por 
tion 66 and, upon removing the force from the actua 
tor, energy will be released from the coil thereby caus 
ing the convex part 70 of the free end of L-shaped por 
tion 66 to move out of electrical conducting engage 
ment with contact 38, whereby the electrical circuit 
will be opened. The same type of pivoting action results 
with respect to convex part 72 of L-shaped portion 68 
and contact 42, when force is applied to‘ the actuator 
in a rearward fashion. In this regard, it should be noted 
that as each of theconvex parts engages its respective 
contact, it, in effect, wipes across the contact so as to 
provide a more reliable engagement. This wiping action 
results,>in part, from the use of a recess having a greater 
width than the diameter of the material usedto form 
the free end of the‘ L-shaped portion that is disposed 
therein. - _ 

In FIG. 7 is shown an exploded perspective, view of 
a different embodiment of/a switching device 100 con 
structed in accordance with this inventionThe switch 
ing device 100 comprises a base member 102, a spring 
contact member 104 which is identical in construction 
to‘ spring contact memberv 22, a switch actuator 106 
which is similar or identical to switch actuator '28, a 
cover member 108 which is functionally similar to the 
arcuately shaped‘ insert 30, and means 110 for attach 
ing the switching unit to a surface of an item. 
. ‘The base member 102 includes a plurality of spaced 
apart, generally sligned electrical contacts 112, 114 
and 116 which are substantially similar to electrical 
contacts 38, 40 and 42. As shown in FIG. 7, each elec 
trical contact is connected by suitable means to a cor 
responding one of a plurality of electrically conductive 
leads. 

The cover member 108 includes an annular recess in 
which is to be disposed the base member 102. The 
cover member 108 is secured to said base member 102 
by the'frictional interface developed between abutting 
surface portions thereof. The right end of the base 
member 102‘ is foreshortened suitably to permit the 
electrical leads to remain attached thereto when the 
cover member 108 is mounted thereon. It will be ap 
preciated, however, that the right end of the cover 
member 108 may be suitably lengthened to accomo 
date the location of the electrical leads as aforesaid. Al~ 
though not shown, it will be readily appreciated that 
any suitable strain relief means may be employed‘ to 
prevent‘ separation; of the electrical leads from the base 
member 102 when» same are objected‘ to a tensile force. 
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The attaching means 110 as shown comprises a ?exi 

ble member having opposite surfaces thereof coated 
with a pressure sentive material 118. Although other 
suitable attaching means may be employed, it will be 
readily appreciated that through the use of the attach 
ing means 110 the switching'device 100 may be readily 
installed or removed from a predetermined location 
such as the surface of any item. It will also be readily 
appreciated that the switching device 110 is not only 
compact in size but also quite inexpensive to manufac 
ture. Further, it will be understood that the switching 
device 100 may be constructed with either two or three 
spaced apart generally aligned electrical contacts. Ad 
ditionally, the switch actuator and the spring contact 
member may be appropriately modi?ed where only two 
electrical contacts are used. 
From the foregoing, it'should be readily apparent 

that an electrical switching device especially suitable. 
for use as part of an 'electro-surgical tool has been dis 

‘closed and that the device is highly reliable, easily ma 
nipulated, economical to produce and uncomplicated 
in design.’ ' ‘ 

It is to be understood that this invention is not limited 
to the exact embodiment of the device described and 
shown which is merely by way of illustration and-not 
limitation, as various other forms and modi?cations 
will be apparent to those skilled in the art. For example, 
it will be understood that the integrally formed, elon 
gated spring contact member may comprise an energy 
absorbing means having a part thereof adapted to be 
disposed in electrical conducting engagement with one 
electrical contact of an electrical switching device and 
a generally L-shaped portion attached to said energy 
absorbing means wherein said L-shaped portion has a 
free end adapted to be disposed normally out of electri 
cal conducting engagement with another electrical 
contact of an electrical switching device. 

I claim: 7 I _ ' 

1. An integrally formed, spring contact member 
adapted for use in an electrical switching device having 
at least twospaced apart electrical contacts, said mem 

' ber comprising: . 

a. an energy absorbing ‘coil the ends of which extend 
" from said coil at an obtuse angle with ‘respect to 

one'another, one end of said coil being adapted to 
be disposed in electrical conducting engagement 
with one electrical contact of an, electrical switch- , 
ing device; and . ‘ 

b. a generally L-shaped portion attached to the other 
‘end of said energy absorbing coil, said L-shaped 
portion having a free'end adapted to be disposed 
normally out of electrical conducting engagement 
with the other electrical contact of the electrical 
switching device.‘ 

2. In an electrical switching device as described in 
claim 1 above including means for attaching the electri 
cal switching, device to the surface of an item. I 

3. In an electrical switching device as described in 
claim 2 above in which said attaching means includes 
a ?exible member having opposite sides thereof coated 
with a pressure sensitive material. ~ 

4. An integrally formed,‘ elongated spring contact, 
member adapted ‘for use in an electrical switching de 
vice having at least three longitudinally spaced apart 
electrical contacts, said member comprising: 

3,801,766 
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a. a center portion adapted to be disposed in electri' 
cal conducting engagement with the middle electri 
cal contact of an electrical switching device;v 

‘b. an energy absorbing coil formed at each end of 
5 said center portion with the ends of each said coil 

extending from each said'coil at an obtuse angle 
with respect to one another; and 

. a generally L-shaped portion attached to each en 
ergy absorbing coil and extending outwardly away 
from said center portion, each L-shaped portion 
having a free end . adapted to be disposed out of 
electrical conducting engagement with a corre 
sponding one of a remaining contacts of the electri 
cal switching device. 

. An electro-surgical switching device, comprising: 

0 

a. a housing at least a part ‘of which is cylindrical, said 
housing having an opening therein; ' 

b. means for mounting atleast a pair of spaced apart 
electrical vcontacts within the cylindrical portion of 
said housing and accessible through said opening 
therein; - 

c. an integrally formed, elongated spring contact 
member, said member including ' 
i. an energy .absorging' coil disposed in electrical 
conducting engagement with one of said spaced 
apart electrical contacts and 

ii. a generally L-shaped portion attached to said en 
ergy absorbing coil, said L-shaped portion having 
a free end normally disposed above and out of 
electrical conducting engagement with the other 
one of said electrical contacts; and 

d. a switch actuator having guide means formed on 
a surface portion thereof, said switch, actuator 
being mounted on said housing so that said guide 
means can cooperate with’ the free end of said L 
shaped portion whereby upon application of a 
force to said actuator said guide means will guide 
the. free end of said L-shaped portion into electrical 
conducting engagement with said other one of said 
electrical contacts thereby closing an electrical cir~ 
cuit and, simultaneously, storing energy in the en 
ergy absorbing coil, and, upon removing said force 
from saidv actuator, energy will be released from 
said energy absorbing coil,‘ thereby causing the free 
end of said L-shaped portion to move out of electri 
cal conducting engagement with said other one of 
said electrical contacts whereby said closed electri 
cal circuit will be opened. 

6. An electro-surgical electrical switching device, 
comprising: . , , 

‘a. an elongated tubular housing; _ 

b. a slot formed in the wall of said housing intermedi 
ate the ends thereof; 

c. a printed circuit board mounted within said tubular 
housing; ‘ ' 

d. at least a pair of spaced apart electrical contacts 
mounted on said printed circuit board and accessi 
ble through said slot formed in the wall of said 
housing; > ‘ " ' 

e. an integrally formed, elongated spring contact 
member, said member including 
i. an energy absorbing means disposed in electrical 
conducting arrangement with one of said spaced 
apart electrical contacts and i 

ii. a vgenerally L-shaped portion attached to said en 
ergy absorbing means, said L-‘shaped portion 
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having a free end normally disposed above and 
out of electrical conducting engagement with the 
other one of said electrical contacts; 

f. an arcuately shaped insert mounted within said slot 
formed in the wall of said‘housing; and 

g. a switch actuator pivotally mounted on said insert 
so as to rotate about an axis generally normal to a 
line interconnecting said electrical contacts, said 
actuator including a free end having guide means 
formed on the lower surface thereof, a part of said 
L-shaped portion cooperating with said guide 
means whereby upon application of a force to said 
actuator, to cause pivotal movement thereof, said 
guide means will guide the free end of the L-shaped 
portion into electrical conducting ‘engagement with 
said other one of said electrical contacts thereby 
closing an electrical circuit and, simultaneously, 
storing energy in the energy absorbing means and, 
upon removing said force from said actuator, en 
ergy will be released from said energy absorbing 
means thereby causing the free end of said L~ 
shaped portion to move out of electrical conduct 
ing engagement with said other one of said electri 
cal contacts whereby said closed electrical circuit 
will be opened. 

7. In an electrical switching device as described in 
claim 6 above in which said energy absorbing means 
includes a coil the ends of which extend from said coil 
at an obtuse angle with respect to one another with one 
end being connected-to said one of said spaced apart 
electrical contacts and the other end being connected 
to said generally L-shaped portion. 

8. In a three-position electrical switching device: 
a. a printed circuit board having at least three spaced 

apart generally longitudinally aligned contacts 
formed thereon; ‘ 

b. an integrally formed, elongated spring contact 
member, including 
iv a center portion having an energy absorbing coil 
formed at each end thereof with the ends of each 
said coil extending from each said coil at an ob 
tuse angle with respect to one another, 

ii. a generally L-shaped portion attached to a each 
energy absorbing-coil and extending outwardly 
away from saidcenter portion, each L-shaped 
portionv having ‘afree end, = ' 

iii. the center portion beingdisposed in electrical 
conducting engagement with the center one of 
said electrical contacts of said printed circuit 
board, and 

iv. the free end of each L-shaped portion being nor 
mally disposed generally above and out of elec 
trical conducting engagement with a correspond 
ing one of the remaining electrical contacts of 
said printed circuit board; and 

c. a rocker-type switch actuatorpivotally mounted to 
rotate about an axis generally normal to the axis of 
alignment of the electrical contacts of said printed 
circuit board, said actuator including guide means 
formed in the lower surface thereof, a part of each 
L-shaped portion of said member cooperating with 
said guide means whereby upon application of a 
force to said actuator, to cause pivotal movement 
thereof, the guide means will guide the free end‘ of 
one of said L-shaped portions into electrical con 
ducting engagement with a corresponding one of 
the remaining contacts of said printed circuit board 
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10 
thereby closing anvelectrical circuit and, simulta 
neously, storing energy in the energy absorbing coil 
associated with said L-shaped portion, and, upon 
removing said force from said actuator, energy will 
be released from said energy absorbing coil thereby 
causing the free end of said L-shaped portion to 
move out of electrical conducting engagement with 
its associated electrical contact whereby said elec 
trical circuit will be opened. 

9. An electrical switching device comprising: 
a. an'elongated tube having 

i. a cylindrical bore extending therethrough form 
ing a tubular housing, ' 

ii. a slot'formed in the wall of said housing interme 
diate the ends thereof, and 

iii. a pair of longitudinally extending, diametrically ' 
opposed recesses formed on the inner surface of 
said housing; 

b. a rectangularly shaped printed circuit board 
mounted within the diametrically opposed recesses 
formed within said housing, said printed 'circuit 
board including at least three spaced apart, gener 
ally longitudinally aligned electrical contacts, said 
contacts being accessible through the slot formed 
in the wall of said housing; 

0. an integrally formed, elongated spring contact 
member, said member including , 

' i. a center portion having an energy absorbing coil 
formed at each end thereof, 

ii. a generally L-shaped portion attached to each 
coil and extending outwardly from said center 
portion, each L-shaped portion having a gener 
ally arcuately shaped free end including a convex 
part, , 

iii. the center portion being disposed in electrical 
conducting engagement with the center one of 
said electrical contact of said printed circuit 
board, and ' - 

iv. the free end of each L-shaped portion being nor 
mally disposed generally above and out of elec 

' trical conducting engagement with a correspond 
ing one of the remaining electrical contacts of 
said printed circuit board; 

(1. means for ‘securing said printed circuit board 
within said housing to prevent inadvertent longitu 
dinal movement thereof relative to said housing; 

e. an arcuately shaped insert complementally 
mounted within the slot formed in the wall of said 
housing, said insert including ' 
i. a pairof longitudinally extending, diametrically 
opposed recesses formed on the inner surface 
thereof and disposed in alignment with the reces 
ses of said housing, 

ii. a pair of longitudinally extending but radially in 
wardly directed ?ngers disposed in contacting 
engagement with a surface portion of said 
printed circuit vboarcl, , 

iii. a longitudinally extending slot formed through 
the wall of said insert and intermediate the ends 
thereof, and 

iv. a pair of aligned recesses formed on the inner 
surface of said insert and disposed transversely to 
the longitudinal axis thereof; and 

f. a longitudinally extending rocker type switch actu 
ator having transversely disposed trunions disposed 
within the recesses formed on the inner surfaces of 
said insert whereby said actuator is disposed to 



1 1 
contact a portion of said printed circuit board for 
pivotal movement about an axis generally normal 
‘to the axis of alignment of the electrical contacts of 
said printed circuit board, said actuator including 
guide means formed on the lower surface thereof, 
said guide means comprising longitudinally extend 
ing recess portions formed in the lower surface 
thereof adjacent each end of said actuator, a part 
of each L-shaped portion of said spring contact 
member being disposed within a corresponding one 
of said recess portions, said actuator having a ?n 
ger engaging portion on one side of its pivotal 
mounting disposed outside of the housing and 
adapted‘to be engaged by a finger of an operator 
for selectively rotating same in opposite directions 
whereby upon application of a force to said actua 
tor, to cause pivotal movement thereof, the guide 
means‘ will guide the convex part of the free end of 
said L-shaped portion into electrical conducting 
engagement with acorresponding one of the re 

3,801,766 
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maining electrical contacts of said printed circuit 
board thereby closing an electrical circuit and, si~ 
multaneously, energy will be stored in the coil asso 
ciated with a corresponding one of said L~shaped 
portions, and, upon removing said force from said 
actuator, energy will be released from said coil 
thereby causing the convex part of the free end of 
said L-shaped portion to move out of electrical 
conducting engagement with its associated electri 
cal contact whereby said electrical circuit will be 
opened, - . 

10. An electrical switching device as described in 
claim 1 above in which each each recessportion of said 
guide means'and the convex part of the spring contact 
member associated therewith are constructed-to effect 
a, wiping action across their associated electrical 
contact when said convex part is brought into electrical 

v conducting engagement with said electrical contact. 
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