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SWITCHES FOR ELECTRICAL
ACCESSORIES

CROSS REFERENCE TO RELATED
APPLICATION

This applicationis a division of U.S. patent application Ser.
No. 10/835,960 filed Apr. 29, 2004 now U.S. Pat. No. 7,273,
292, which application is incorporated herein by reference.

BACKGROUND OF THE INVENTION

This invention relates to switchable electrical accessory
apparatus including light beam generator apparatus for fire-
arms and other guns, and more particularly to removably
securable switching devices for such apparatus.

Switchable electrical accessory apparatus including light
beam generators, such as flashlights and laser aiming devices,
have been adapted for being secured to firearms as target
illuminators and laser sights. Such light beam generators are
mounted to the firearm such that the generated light beam is
parallel and preferably close to the longitudinal axis of the
firearm’s barrel.

Such accessories including light beam generators are con-
ventionally equipped with a mounting device for releasably
securing the accessory to a rail mount structure secured to the
firearm. Such accessory mounts and rail structures may
include rail interface systems well known in the art pertaining
to firearms, and in particular with respect to submachine
guns, carbines, rifles, shotguns and other firearms including
handguns used for military and law enforcement operations.

Various types of switch apparatus are known for firearm-
mounted light beam generators, including pushbutton actu-
ated tail cap switches with CONSTANT ON and MOMEN-
TARY ON  capabilities, and pressure actuable
MOMENTARY ON tape switches. Different tactical situa-
tions and operator personal preferences often direct the selec-
tion of particular switch types.

SUMMARY OF THE INVENTION

The present invention provides switch devices for electri-
cal accessory apparatus for firearms, including light beam
generator apparatus mountable to firearms including rail
mount structures secured to firearms. According to a pre-
ferred embodiment of the present invention, a removably
securable tail cap assembly for a light beam generator
includes a jack, while a remote switch connected by a cable to
a plug is removably connectable to the tail cap jack.

Another preferred embodiment of the tail cap assembly
includes a pushbutton switch in addition to the jack for the
remote switch. In a preferred embodiment of a remote switch
for use with an electrical accessory, a tape switch is contained
in a flexible housing that is removably securable to a rail of a
rail mount structure secured to a firearm.

According to one aspect of the present invention, there is
provided a light beam generator apparatus comprising in
combination: a battery housing; a light emitter assembly car-
ried by the battery housing; a battery carried by the battery
housing in circuit for energizing the light emitter assembly
when switch actuated; a switch device including a remote
switch, a first connector device, and a cable conductively
connecting the remote switch to the first connector device;
and a tail cap assembly removably secured to the battery
housing and including a second connector device comple-
mentary to the first connector device for removably connect-
ing the first connector device to the tail cap assembly with the
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remote switch in circuit with the battery. Preferably, the first
connector device comprises a plug and the second connector
device comprises a jack, and the remote switch is a momen-
tary tape switch.

According to another aspect of the invention, the tail cap
assembly further includes a tail cap switch in circuit with the
battery for energizing the light emitter assembly when actu-
ated, the tail cap assembly including an actuator for the tail
cap switch. Preferably, the actuator for the tail cap switch
comprises a pushbutton actuator, and the tail cap switch is
actuable by the pushbutton actuator for placing the tail cap
switch in a CONSTANT ON or OFF position, and/or may be
actuable for placing the tail cap switch in a MOMENTARY
ON position. In a preferred embodiment of such tail cap
assembly, the jack and the pushbutton actuator are offset from
the tail cap assembly’s longitudinal axis, and the tail cap
assembly is rotatably urgeable about such axis.

The remote tape switch, for use with any of these tail cap
assembly embodiments, may be contained in a preferably
flexible switch housing adapted to be removably secured to a
longitudinal rail of a rail mount structure for a firearm.

In accordance with a preferred embodiment of yet another
aspect of the present invention, there is provided a switch
device for use with an electrical accessory securable to a rail
structure, the switch device comprising: a switch; a housing
for the switch, such housing including longitudinally extend-
ing resilient flanges adapted to engage a longitudinal rail of
the rail structure for transversely retaining the housing to the
rail. The switch housing preferably includes at least one lug
for being received by at least one space between two adjacent
transverse ribs of the rail of the rail structure, for longitudi-
nally retaining the housing to the rail.

The remote switch housing is preferably resilient, and the
switch preferably comprises a tape switch. Tactile indicia
may be provided on the housing for indicating to an operator
a pressure actuable portion of the tape switch.

The switch device preferably includes a first connector
(such as a plug) adapted for being electrically connected to a
complementary second connector (such as a jack) of the
electrical accessory; and a cable electrically connecting the
switch to the plug.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed to be characteristic of the
present invention, together with further advantages thereof,
will be better understood from the following description con-
sidered in connection with the accompanying drawings in
which preferred embodiments of the invention are illustrated
by way of example. Itis to be expressly understood, however,
that the drawings are for the purpose of illustration and
description only and are not intended as a definition of the
limits of the invention.

FIG. 1 is an exploded side view (partly broken away) of a
light beam generator apparatus, specifically a target illumi-
nator or flashlight secured to a fragment of an accessory
mount rail structure for a firearm, including a rear or tail cap
assembly and detachable tape switch device according to a
preferred embodiment of the present invention;

FIG. 2 is a rear view of the tail cap shown in the FIG. 1;

FIG. 3 is a side view of the tail cap of FIG. 1, partly broken
away, connected to a preferred configuration of the detach-
able connector device of the tape switch shown in FIG. 1;

FIG. 4 is a side view of a second preferred embodiment of
a rear or tail cap assembly connected to the detachable tape
switch device as in FIG. 1;

FIG. 5 is a rear view of the tail cap assembly of FIG. 4;
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FIG. 6 is a longitudinal cross-sectional view of the tail cap
assembly shown in FIG. 4;

FIG. 7 is a perspective view of an alternative embodiment
of a detachable tape switch device for use with the tail cap
assemblies of FIGS. 1-6, such tape switch device being
removably mountable on a rail of a rail structure as in FIG. 1;

FIG. 8 is a longitudinal cross-sectional view of the rail
mountable tape switch device of FIG. 7;

FIG. 9 is a transverse cross-sectional view of the tape
switch housing shown in FIGS. 7 and 8 mounted to arail of a
rail structure as shown in FIG. 1, the tape switch housing
portion of FIG. 9 taken along the line 9-9 of FIG. 8 and viewed
in the direction of the appended arrows; and

FIG. 10 is a transverse cross-sectional view of the tape
switch housing shown in FIGS. 7 and 8 mounted to arail of a
rail structure as shown in FIG. 1, the tape switch housing
portion of FIG. 10 taken along the line 10-10 of FIG. 8 and
viewed in the direction of the appended arrows.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Turning to FIGS. 1-3, there is illustrated an example of a
light beam generator 12, such as a flashlight or target illumi-
nator for a firearm, including a generally cylindrical battery
housing 14 in which is contained a power source such as a
battery 16 comprising one or more battery cells 16a (for
example, two three-volt lithium battery cells 16a). A light
emitter assembly 18 includes a light emitter 20, such as an
incandescent light bulb or a high luminous flux light emitting
diode, in electrical circuit with the battery 16.

A tail cap assembly 22 includes a tail cap 24 which is
removably secured to the rear end portion 26 of the battery
housing 14, such as by tail cap internal threads 28 threadably
securable to housing rear end portion external threads 30.
When the tail cap assembly 24 is secured to the battery hous-
ing 14, a spring contact 32 included in the tail cap assembly 22
conductively engages the rear terminal of the battery 16. The
battery spring contact 32 is conductively secured to a nor-
mally open circuit connector device or jack 34 to which a
switch device 36 may be connected for selectively closing the
circuit to cause the light emitter 20 of the light emitter assem-
bly 18 to be energized by the battery 16. The connector device
34 is retained by the tail cap 24 and includes a rear opening 38
for receiving and detachably retaining a complementary con-
nector device or plug 40 of the switch device 36.

In the preferred embodiment, the jack 34 includes a spring
detent 35 in an internally circumferential groove 37, for enter-
ing a circumferential groove 39 in the plug 40 to retain the
plug 40 in the jack 34 when the plug 40 is forwardly pushed
into the jack 34 and to release the plug 40 from the jack 34
when the plug 40 is rearwardly pulled from the jack 34.

The attachable/detachable switch device 36 includes a
remote switch 42, such as a momentary switch preferably
provided by a type of switch commonly known as a tape
switch. Tape switches are well known in the art, and their
construction typically includes spaced electrodes in a flexible
enclosure to which pressure may be manually applied by an
operator for squeezing the electrodes together thereby bring-
ing them into electrical contact with each other. The elec-
trodes assume their spaced condition when the operator dis-
continues the application of such pressure. Tape switches
used with light beam generator apparatus removably attach-
able to firearms are described in U.S. Pat. No. 5,654,594
issued to Bernie E. Bjornsen, III, Peter Hauk and John W.
Matthews and assigned to the assignee of the present inven-
tion, and in U.S. Pat. No. 6,276,088 issued to John W. Mat-
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thews and Paul Y. Kim and assigned to the assignee of the
present invention, which patents are incorporated herein by
reference.

The attachable/detachable switch device 36 includes a
preferably flexible cable 44 having two conductors connect-
ing the two electrodes of the tape switch 42 to two conductive
contacts of the plug 40. One of the plug contacts is provided
by the outer substantially cylindrical longitudinal conductive
sheath 46 which, when inserted through the opening 38 of the
jack 34, completes a conductive path to one electrode termi-
nal of the light emitter; for example, the outer plug contact 46
engages jack spring contact 47 which is conductively coupled
to the conductive battery housing 14, such terminal of the
light emitter 20 also being conductively coupled to the battery
housing 14.

The other plug contact is provided by the inner longitudinal
conductive sheath 48 in contact engagement with a longitu-
dinal conductive pin 50 of the jack 34, which pin contact 50 is
conductively secured to the battery spring contact 32 which in
turn is in contact engagement with the rear terminal of the
battery 16. Since the other terminal of the battery 16 is con-
ductively coupled to the other terminal of the light emitter 20
in conventional manner, the remote switch 42 is in circuit with
the battery 16 for energizing the light emitter assembly 18
upon actuation of the remote switch 42 while the plug 40 is
connectively inserted to the jack 34.

It may be appreciated that the detachable/attachable capa-
bility of the switch device 36 facilitates field replaceability of
damaged tape switches 42 and cables 44, as well as for con-
necting different types of remote switches. Further, switch
devices may be provided with cables 44 of different lengths,
so that an operator may select a switch device 36 with a cable
of a particular length as may best suit a particular tactical
situation.

The tail cap assembly 22 preferably includes a cover 52 for
closing the tail cap’s rear opening 38 when the plug 40 is
removed from the jack 34. The cover 52 may be fabricated
(such as by molding) of a plastic material, and the preferred
embodiment thereofincludes a flexible band 54 with a ring 56
at one end secured to the jack 34 and encircling the opening
38, and with a solid plug or cap 58 at the flexible band’s free
end configured for friction-fit insertion into the rear opening
38. It is noted that FIG. 3 shows the cover 52 in solid line
representation, with the cover cap 58 installed in the rear
opening 38 as if the plug 40 were also inserted in the opening
38. Of course, in actuality, the cap 58 is not inserted in the
opening 38 when the plug 40 is inserted; in actuality, when the
plug 40 is inserted in the opening 38, the cover 52 is as shown
by the dotted line representation in FIG. 3 (or as shown in
FIGS. 1 and 2).

The cover 52 may include radial projections or appendages
60 about the cap 58, which may be manipulated by an opera-
tor for removing the cap 58 from the rear opening 38.

As illustrated in FIG. 1, the preferred embodiment of the
light beam generator 12 is equipped with a mounting device
62 secured to the battery housing 14, for releasably securing
the light beam generator 12 to a rail mount structure 64
secured to a firearm represented by the firearm’s barrel 66
having a longitudinal axis a, with the light beam generator’s
longitudinal axis a' parallel to the barrel axis a.

The mounting device 62 may include a Weaver style or
other clamping device for mounting to a rail 68 of the rail
structure 64. Such rail mount structure may be of a type well
known in the firearms art for mounting accessories including
light beam generators to a firearm. Examples of such rails for
accessory mounts are provided by rail interface system
devices such as manufactured by Knights Manufacturing
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Company (of Vero Beach, Fla.), including those disclosed in
U.S. Pat. No. 5,826,363 of Douglas D. Olson, as well as those
disclosedin U.S. Pat. No. 5,590,484 of Aurelius A. Mooney et
al., and those disclosed in U.S. Pat. No. 6,655,069 of Paul Y.
Kim, each of which patents are incorporated herein by refer-
ence.

One such prior-art rail comprises a series of longitudinally
spaced-apart ribs 70 as specified in MIL-STD-1913, com-
monly known as a Picatinny rail and shown in FIG. 1 as a
bottom rail comprising the spaced-apart ribs 70. Side and top
Picatinny rails are commonly included in such rail mount
structure 64; a modified Picatinny side rail 68' is shown in
FIG. 1, which modified Picatinny rail 68' is described in the
aforementioned Kim U.S. Pat. No. 6,655,069.

Turning to FIGS. 4-6, the tail cap assembly 72 of the
second preferred embodiment according to the present inven-
tion includes a connector device or jack 34' corresponding to
the connector or jack 34 of FIGS. 1-3, to which the tape
switch 42 of the switch device 36 may be connected via the
connector device or plug 40 in the same manner as previously
described. In addition, however, the tail cap assembly 72
further includes a second switch 74 secured in the tail cap 76
in circuit with the battery 16 in the battery housing 14, for
energizing the light emitter 20 of the light emitter assembly
18 when actuated. The actuator for the tail cap switch 74 is
included in the tail cap assembly 72, a preferred embodiment
of'which is a pushbutton actuator 78 carried by the tail cap 76.

The longitudinal axis b of the jack 34' and the longitudinal
axis b' of the tail cap switch 74 are offset from the longitudinal
axis a' along a diameter of the tail cap 76. The tail cap 76 is
preferably fabricated of a non-conductive material, such as a
polymer, and includes an internally threaded longitudinal
compartment 80 for threadably securing a conductive metal
cylindrical shell 82 retaining and securing the jack 34' to the
tail cap 76. Conductive wire 84 provides a conductive path
between the conductive shell 82 and a spring washer contact
86 which is in conductive engagement with the rear end
portion 26 of the battery housing 14 when the tail cap assem-
bly 72 is secured to the battery housing. Conductive wire 88
conductively connects the axial pin contact 50 of the jack 34'
to the battery spring contact 32.

The tail cap assembly 72 includes a conductive sleeve 90
(e.g. fabricated of a metal such as aluminum), including inter-
nal threads 92 for threadably securing the sleeve 90 to the
externally threaded rear end portion 26 of the battery housing
14 until the battery housing’s rear edge 27 contacts the spring
contact washer 86. A ring 94 (preferably of a polymer mate-
rial) having an inwardly directed lip 96 is longitudinally
retained by a collar 98 extending about the sleeve 90, the ring
94 including internal threads 100 mating with external
threads 102 of the tail cap 76 threadedly securing the ring 94
to the tail cap 76. Accordingly, the tail cap 76 and ring 94
combination is longitudinally secured to the sleeve 90 and is
rotatable with respect to the sleeve 90 (and hence with respect
to the battery housing 14) about the longitudinal axis a'.
Resistance to such rotation may be provided by an elasto-
meric gasket 104 (e.g., of neoprene) retained by the forward
edge of'the tail cap 76 and contacting the rearward edge of the
metal sleeve 90.

Such resistive rotation of the tail cap 76 with respect to the
sleeve 90 secured to the battery housing 14 permits an opera-
tor to rotationally adjust the position of the offset pushbutton
switch 74 for convenience of use. Such positioning may be
conveniently performed after the light beam generator 12
with secured tail cap assembly 72 has been mounted to fire-
arm 66 (FIG. 1). The operator may simply rotatably urge the
ring 94 (secured to the tail cap 76) with one hand, while with
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the other hand holding the sleeve 90 against rotation utilizing
the finger grips 106 as convenient.

Tail cap switches of the pushbutton type are well known in
the flashlight art, any of which pushbutton switches may be
utilized in the tail cap assembly 72 of the present invention.
An example of such a pushbutton switch is described in U.S.
Pat. No. 5,642,932 of John W. Matthews, which patent is
incorporated herein by reference. Another example of a push-
button switch is of a CONSTANT ON/OFF type where one
depression of the pushbutton 78 completes and maintains the
circuit for causing the battery 16 to energize the light emitter
20, and a succeeding depression of the pushbutton 78 opens
the circuit such that the lamp 20 is no longer energized by the
battery 16. The pushbutton switch may also include a
MOMENTARY ON position, where a partial depression of
the pushbutton 78 causes the circuit to be completed for
energizing the light emitter 20 for as long such partial depres-
sion is maintained.

As illustrated in FIG. 6, depression of the pushbutton 78
causes the plunger contact 108, which is conductively
coupled to the battery spring contact 32 (via conductive wire
110), to conductively engage spring contact 109 which is
conductively coupled to the spring washer contact 86 (via
conductive wire 112). Since the spring washer contact 86 is
conductively coupled to the conductive battery housing 14
when the tail cap assembly 72 is secured to the battery hous-
ing 14, the circuit is thereby completed for energizing the
light emitter 20 by the battery 16. Plunger camming arrange-
ments on the plunger device 114, of the type shown in the
pushbutton switch arrangement disclosed in U.S. Pat. No.
4,319,106 issued to Ralph T. Armitage, which patent is incor-
porated herein by reference, may be utilized for effecting the
CONSTANT ON and OFF switch positions when the push-
button 78 is fully depressed, and the MOMENTARY ON
position when the pushbutton 78 is partially depressed.

FIGS. 7-10 illustrate a second preferred embodiment of an
attachable/detachable remote switch device 116, for use with
the tail cap assemblies 22 and 72 of FIGS. 1-6. In the switch
device 116, the pressure actuable tape switch 118 includes
squeezable-together tape switch electrodes 120 enclosed
within a flexible housing 122 adapted for being attached to
and detached from a rail 68 or 68' of a rail mount structure 64
secured to a firearm 66 as represented in FIG. 1.

The remote switch connector or plug 40' is preferably
identical or similar to the remote switch connector or plug 40
shown in FIGS. 1 and 3 and previously described. The cable
44', which may be identical or similar to the cable 44 of FIG.
1, conductively couples the plug contacts 46, 48 (FIG. 3) of
the plug 40' to the tape switch electrodes 120 situated within
the flexible housing 122.

The tape switch housing 122, which is preferably fabri-
cated (such as by molding) of an elastomeric material such as
neoprene, is configured to transversely extend across at least
two and preferably seven of the longitudinally spaced-apart
ribs 70 of the rail 68 (or 68') while resiliently grasping such
rail along its longitudinal dimension. For example, in the
preferred embodiment shown in FIGS. 7-10, the tape switch
housing 122 includes inwardly inclined resilient flanges 124
longitudinally extending along the two respective sides of the
housing 122, for grasping the inwardly inclined longitudinal
surfaces 126 of the rail 68, thereby transversely retaining the
tape switch housing 122 to the rail 68.

The tape switch housing 122 is further configured with at
least one transverse protrusion or lug 128, preferably resil-
ient, for being received by at least one space 71 between
adjacent ribs 70 (see FIGS. 1 and 10). In the preferred tape
switch housing 122, there are provided two such lugs 128






