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1
LIGHT BEAM GENERATOR APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

This applicationis a division of U.S. patent application Ser.
No. 11/211,879 filed Aug. 24, 2005 now U.S. Pat. No. 7,332,
682, which is a continuation-in-part of U.S. patent application
Ser. No. 10/835,960 filed Apr. 29, 2004 now U.S. Pat. No.
7,273,292, which applications are incorporated herein by ref-
erence.

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 and other
guns 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 or other guns, including
light beam generator apparatus mountable to firearms includ-
ing rail mount structures secured to firearms. According to a
preferred 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 or other gun.

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-
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mentary to the first connector device for removably connect-
ing the first connector device to the tail cap assembly with the
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 or resilient switch housing adapted to be removably
secured to a longitudinal rail of a rail mount structure for a
firearm.

In accordance with yet another aspect of the present inven-
tion, there is provided a switch device for use with an elec-
trical accessory securable to a rail structure, the switch device
comprising: a switch; a housing for the switch, such housing
including longitudinally extending resilient flanges adapted
to engage a longitudinal rail of the rail structure for trans-
versely 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 longitudinally retaining the hous-
ing 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.

According to a still further aspect of the invention, there is
provided a light beam generator apparatus comprising: a bat-
tery housing; a light beam emitter assembly carried by the
battery housing; a battery carried by the battery housing in
circuit for energizing the light emitter assembly when switch
actuated; a remote dual switch device including a switch
housing, a momentary switch carried by the switch housing
and a second switch (preferably a CONSTANT ON/OFF
switch) carried by the switch housing, a first connector
device, and a cable conductively coupling the momentary
switch and the second switch to the first connector device; and
a second connector device carried by the battery housing and
complementary to the first connector device for removably
connecting the first connector device to the second connector
device with the momentary switch and the second switch in
circuit with the battery. The light generator apparatus prefer-
ably includes a tail cap assembly carried by (preferably
removably secured to) the battery housing and including the
second connector device.

The CONSTANT ON/OFF switch and the momentary
switch may be connected in parallel circuit, in which case
each switch is independently actuable for causing the battery
to energize the light emitter assembly. Alternatively, the
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CONSTANT ON/OFF switch and the momentary switch
may be connected in series circuit, in which case the CON-
STANT ON/OFF switch operates as an enable/disable switch
for the momentary switch.

The momentary switch preferably comprises a tape switch,
the second switch preferably comprises a pushbutton actu-
ated CONSTANT ON/OFF switch, and the switch housing
preferably is a resilient housing. Ina preferred embodiment of
the remote dual switch device, the switch housing is adapted
to be removably secured to arail of the rail structure securable
to a firearm or other gun.

According to another aspect of the present invention, there
is provided a switch device for use with an electrical acces-
sory securable to a rail structure, the switch device compris-
ing: a momentary switch (preferably a tape switch) and a
CONSTANT ON/OFF switch (preferably pushbutton actu-
ated); and a housing for the momentary switch and the CON-
STANT ON/OFF switch, the housing including resilient
members adapted to engage a longitudinal rail of the rail
structure for removably retaining the housing to the rail.

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. It is 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 or other gun, 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;

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;

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;

FIG. 11 is an exploded side view (partly broken away) of a
light beam generator apparatus secured to an accessory
mount rail structure for a firearm or other gun similar to FIG.
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1 but including an attachable/detachable remote dual switch
device according to a further embodiment of the present
invention;

FIG. 12 is perspective view of a preferred embodiment of
an attachable/detachable remote dual switch device remov-
ably mountable to a rail of a rail structure as in FIG. 11;

FIG. 13 is a longitudinal cross-sectional view of the rail
mountable remote dual switch device of FIG. 12;

FIG. 14 is a schematic diagram illustrating a circuit con-
figuration of the attachable/detachable remote dual switch
device of FIGS. 11-13 with a light beam generator as in FIG.
11;

FIG. 15 is a schematic diagram illustrating another circuit
configuration of the attachable/detachable remote dual switch
device of FIGS. 11-13 with a light beam generator an in FIG.
11;

FIG. 16 is a transverse cross-sectional view of the dual
switch housing shown in FIGS. 12 and 13 mounted to a rail of
a rail structure as shown in FIG. 11, the dual switch housing
portion of FIG. 16 taken along the line 16-16 of FIG. 13 and
viewed in the direction of the appended arrows; and

FIG. 17 is transverse cross-sectional view of the dual
switch housing shown in FIGS. 12 and 13 mounted to a rail of
a rail structure as shown in FIG. 11, the dual switch housing
portion of FIG. 17 taken along the line 17-17 of FIG. 13 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-


















