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57 ABSTRACT

Apparatus for firing projectiles at targets and for illuminat-
ing such targets include a projectile-firing elongate weapon
having a fore-end structure and a target illuminator on that
fore-end structure in a first quadrant between a vertical plane
and a horizontal plane longitudinally through such elongate
weapon in a firing position of that weapon. Additionally or
alternatively, a target illuminator may include a housing in
one piece with part of the fore-end structure. An electric
lamp assembly for target illuminators, flashlights or other
light sources has a support structure, a bezel structure on that
support structure, and a shock-absorbed reflector structure
inside that bezel structure. Such shock-absorbed reflector
structure includes a reflector having a focal point, a first
shock absorber between that reflector and the support struc-
ture and a second shock absorber between the bezel structure
and that reflector. An electric light source has a luminous
portion maintained on the focal point in the reflector by
corresponding transverse and longitudinal luminous portion
positioners at the light source and the shock absorbed
reflector. An electric battery is composed of individually
jacketed battery elements and a battery elements carrier of
one or more compartments into which such battery elements
are individually insertable side by side with all like terminals
of such battery elements being on the same side in the or
each compartment. A rotary switch has a self-contained
electric ON/OFF switch having a projecting actuator, an
angularly moveable actuator knob separate from that self-
contained electric ON/OFF switch and projecting actuator,
and a force-transmitting coupling from such angularly
moveable actuator knob to the actuator of the electric
ON/OFF switch. A rocker switch has a bistable rocker
device including a pair of toggles and a pivoted rocker arm
between that pair of toggles alterable between a stable OFF
position and an alternative stable ON position.

54 Claims, 5 Drawing Sheets
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FIREARMS WITH TARGET
ILLUMINATORS, ELECTRIC SWITCHING
DEVICES AND BATTERY POWER SOURCES

FIELD OF INVENTION

The subject invention relates to firearms with target
illuminators, to target illuminators for firearms, to electric
lamp assemblies and to battery compartments and battery-
driven appliances.

BACKGROUND

Electric switching devices and battery power sources and
electric lamp assemblies have been known for a long time,
but there persists a need for improvement, as this disclosure
will demonstrate. The same applies to target illuminators in
combination with firearms.

SUMMARY OF THE INVENTION

Against this background, the subject invention, resides in
apparatus for firing projectiles at targets and for illuminating
such targets, including a projectile-firing elongate weapon.

From a first aspect thereof, the invention resides in the
improvement comprising, in combination, a fore-end struc-
ture disposable on that weapon, and a target illuminator on
that fore-end structure in a first quadrant between a vertical
plane and a horizontal plane longitudinally through such
elongate weapon in a firing position of that weapon.

From a related aspect thereof, the invention resides in the
improvement comprising, in combination, a fore-end struc-
ture disposable on that weapon, and a target illuminator on
that fore-end structure including a housing in one piece with
part of that fore-end structure.

From another aspect thereof, the invention resides in an
electrical switching device, comprising, in combination, a
self-contained electric ON/OFF switch having a projecting
actuator, an angularly moveable actuator knob separate from
that self-contained electric ON/OFF switch and projecting
actuator, and a force-transmitting coupling from such angu-
larly moveable actuator knob to the actuator of the electric
ON/OFF switch.

From another aspect thereof, the invention resides in an
electrical switching device, comprising, in combination, a
rocker switch including a bistable rocker device including a
pair of bistable toggles and a pivoted rocker arm between
that pair of toggles alterable between a stable OFF position
and an alternative stable ON position, and having a first
manually engageable actuator for the OFF position, and a
spaced manually engageable second actuator for the ON
position.

From another aspect thereof, the invention resides in an
electric battery of individually jacketed battery elements
each having an individual positive terminal and an opposite
individual negative terminal. The invention according to this
aspect resides more specifically in the improvement
comprising, in combination, a battery elements carrier hav-
ing a positive common terminal and a separate negative
common terminal, with the individually jacketed battery
elements being individually insertable side by side into that
carrier, with the individual positive terminals of said battery
elements being at first side of said carrier, and the individual
negative terminals of said battery elements being at an
opposite second side of said carrier, and said individually
jacketed battery elements being non-destructively individu-
ally removable from said carrier, and electrical circuitry
interconnecting the individual terminals between the posi-
tive and negative common terminals of the carrier.
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From a related aspect thereof, the invention also resides in
an electric battery of individually jacketed battery elements
each having an individual positive terminal and an opposite
individual negative terminal. The invention according to this
aspect resides more specifically in the improvement
comprising, in combination, a battery elements carrier hav-
ing a positive common terminal and a separate negative
common terminal, and first and second compartments
between opposite sides of that battery elements carrier, with
first ones of the individually jacketed battery elements being
individually insertable side by side into the first
compartment, with individual positive terminals of these
first battery elements being at the same side in that first
compartment, and individual negative terminals of such first
battery elements being at an opposite side in that first
compartment, and with second ones of the individually
jacketed battery elements being individually insertable side
by side into the second compartment, with individual posi-
tive terminals of these second battery elements being at the
same side in that second compartment, and individual nega-
tive terminals of such second battery elements being at an
opposite side in that second compartment, all individually
jacketed battery elements being non-destructively individu-
ally removable from these compartments, and electrical
circuitry interconnecting the individual terminals between
the positive and negative common terminals.

From another aspect thereof, the invention resides in an
electric lamp assembly, and more specifically, in the
improvement comprising, in combination, a support
structure, a bezel structure on that support structure, a
shock-absorbed reflector structure inside the bezel structure,
including a reflector having a focal point, a first shock
absorber between that reflector and the support structure and
a second shock absorber between the bezel structure and that
reflector, an electric light source having a luminous portion
on the focal point in the reflector, and corresponding trans-
verse and longitudinal luminous portion positioners at the
light source and the reflector.

The invention resides also in combinations and permuta-
tions of these different aspects.

BRIEF DESTRUCTION OF THE DRAWINGS

The subject invention and its various aspects and objects
will become more readily apparent from the following
detailed description of preferred embodiments thereof, illus-
trated by way of example in the accompanying drawings
which also constitute a written description of the invention,
wherein like reference numerals designate like or equivalent
parts, and in which:

FIG. 1 is an exploded perspective view of a firearm,
foreshortened in the back, with target illuminator according
to a preferred embodiment of the invention;

FIG. 2 is a sectioned side view of a rocker switch
according to an embodiment of the invention, useable in or
for the target illuminator of FIG. 1 or otherwise;

FIG. 3 is a top view, with cover removed, of the rocker
switch of FIG. 2;

FIG. 4 is a sectional view of a switch according to an
embodiment of the invention, useable in or for the target
illuminator of FIG. 1 or otherwise;

FIG. 5 is an elevational view of the switch as seen in the
direction of arrow 5 in FIG. 4;

FIG. 6 is a sectioned side view of a battery structure
according to an embodiment of the invention useable as a
power source in or for the target illuminator of FIG. 1 or
otherwise;
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FIG. 7 is a top view of the battery structure of FIG. 6;

FIG. 8 is a bottom view of the battery structure of FIG. 6,
and

FIG. 9 is a sectioned side view of an expanded battery
structure according to an embodiment of the invention
useable as a power source in or for the target illuminator of
FIG. 1 or otherwise; and

FIG. 10 is a partially sectioned side view of a lamp
assembly according to an embodiment of the invention
useable in the target illuminator of FIG. 1 or otherwise.

DESCRIPTION OF PREFERRED
EMBODIMENTS

The drawings show apparatus 10 for firing projectiles 11
at targets symbolically indicated at 13 and for illuminating
such targets.

FIG. 1 shows a handgun, firearm or other elongate
projectile-firing weapon 15 and a target illuminator 16 in the
apparatus 10. Such weapon is of a type that is manufactured
with a standard fore-end structure (not shown) as is well
known in the field of military and other weapons production.

An embodiment of the invention manufactures a replace-
ment fore-end structure for that weapon, such as shown in
FIG. 1, and integrates the target illuminator 16 with that
replacement fore-end structure. The standard fore-end struc-
ture (not shown) is replaced with the replacement fore-end
structure on the weapon, such as shown in FIG. 1.

Within the scope of the invention, fore-end structure 18 is
mountable or otherwise disposable on weapon 15 and
mounts the target illuminator 16 as well. According to an
embodiment of the invention, the target illuminator 16 is
located on the replacement or other fore-end structure 18 so
as to be positioned in a first quadrant between a vertical
plane (such as at a dotted line 12) and a horizontal plane
(which extends at right angles thereto) longitudinally
through the elongate weapon when the replacement or other
fore-end structure 18 is on that weapon and such weapon is
in its firing position, such as in the position shown in FIG.
1 for barrel 20 and sight 25.

The target illuminator 18 may then be in a relative
position on the order of one-thirty to two o’clock on a
vertical cross-section plane and relative to a midnight or
noon indication 12, such as seen by looking in the direction
of an arrow 19.

In this respect, indicating relative position in terms of a
clock face is traditional in the armed forces and elsewhere,
where a plane in space (in this case a vertical plane through
the cross-section of the weapon’s barrel 20) is considered to
be numbered as a clock’s face, with 12 o’clock considered
as, in this case, straight up in vertical position, such as
indicated in FIG. 1 by dotted line 12.

The relative position herein defined for the target illumi-
nator 16 in effect is the position of that target illuminator’s
longitudinal axis which, as defined above, can be on the
order of one-thirty to two o’clock in our indication of
relative position.

According to the illustrated preferred embodiment of the
invention, the fore-end structure 18 for the weapon 15 is
composed of two halves which in practice may be upper and
lower fore-ends or fore-end replacements 22 and 23 of the
kind of weapon 15 shown in FIG. 1. For instance, the
fore-end structure 18 or fore-end halves 22 and 23 may be
mounted on the so-called hand guard slip ring 24 and hand
guard cap 25 of the weapon 15.

The expression “fore-end” as herein employed is,
however, not intended to be limited in any technical sense.
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Rather, such expression within the scope of the invention is
intended to extend to all kind of handguards and other covers
of weapon barrels and the like.

A foregrip (not shown) which may be of a conventional
type, may be connected to the fore-end structure 18 or lower
fore-end half 23 at six o’clock (i.e. on the dotted line
opposite of the numeral 12), as seen on a vertical cross-
section plane through the elongate weapon from an end of
that elongate weapon 15, such as by looking in the above
mentioned direction 19.

The illustrated weapon 15 includes a weapon sight 27. In
the illustrated embodiment, this is the front sight of that
weapon. In practice, such a front sight is paired with a rear
sight which, however, is not seen in the foreshortened view
of FIG. 1 and is not of importance here.

According to an embodiment of the invention, the target
illuminator 16 is laterally offset from a weapon sight, which
in FIG. 1 is the front sight 27, but which within the scope of
the invention may be practically any visual, optical, opto-
electronic or other sight.

The angular offset of the target illuminator 16 permits the
weapon user to see around barricades or other obstacles
which tend to obstruct the target 13 and to have otherwise a
clear field of vision enhanced by operation of the target
illuminator. The target illuminator 16 preferably extends
beyond the sight in a projectile-firing direction 29, which in
fact is the case in the embodiment illustrated in FIG. 1 after
insertion of the lamp assembly 30 into a housing structure 31
of the target illuminator 16.

Housing structure 31 preferably is or is made in one piece
with the fore-end structure 18 or its upper half 22.

The embodiment illustrated in FIG. 1 has a switch 33 for
the target illuminator on a back of that target illuminator 16
or illuminator housing 31. By way of example, such switch
may be of the type shown in FIGS. 4 and 5 and described
more fully hereafter.

Alternatively or additionally, a switch 34 for actuation of
the target illuminator 16 may be on the fore-end structure 18,
such as on the upper fore-end structure half 22.

According to an embodiment of the invention, the switch
34 is a first switch for the target illuminator at one side of the
fore-end structure 18, and there is a second switch 40 for that
target illuminator 16 at another side of that fore-end struc-
ture 18 or of its upper half 22. By way of example, one of
these first and second switches may be in the first quadrant
mentioned above in connection with the target illuminator,
such as at a relative position on the order of one-thirty to
two-thirty o’clock as seen on a vertical cross-section plane
through the elongate weapon from an end of that elongate
weapon 15. The other of these first and second switches may
be in a second quadrant between the above mentioned
vertical and horizontal planes, such as at a relative position
on the order of nine-thirty to ten-thirty o’clock as seen on the
above mentioned vertical cross-section plane through that
elongate weapon from an end of that elongate weapon, such
as seen in the direction of arrow 19.

In this respect and in general, the above mentioned first
quadrant may be the first quadrant, and the later second
quadrant may in fact be the fourth quadrant of the above
mentioned imaginary clock face. These two quadrants may
be, and are then, adjacent each other.

In the embodiment of FIG. 1, it is the switch 34 that is in
the first quadrant, such as at a relative position on the order
of one-thirty to two-thirty o’clock as seen on a vertical
cross-section plane through the elongate weapon 15 from an
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