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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;



US 6,345,464 B1

3

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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end of that elongate weapon, such as when looking in the
direction of arrow 19. On the other hand, FIG. 1 shows
switch 40 in the above mentioned second quadrant which
may be the fourth quadrant of the imaginary clock face.
Such second switch may thus be at a relative position on the
order of nine-thirty to ten-thirty o’clock as seen on that
vertical cross-section plane through the elongate weapon
from an end of that elongate weapon.

One of the switches 34 and 40 may be a momentary
switch, and the other of these switches may be an ON-OFF
switch having a releasably continuous ON position.

Preferably, the switch 34 is a momentary switch, provid-
ing the weapon user with instantaneous light control.
Momentary switches are old as such and include the
so-called tape switches used in weapon systems. Their
construction typically includes spaced electrodes in a flex-
ible enclosure which are squeezed together and thus brought
into electrical contact with each other by the weapon user
when energization of the target illuminator is desired
through an electrical circuit including these normally spaced
electrodes (not shown, since conventional per se).

On the other hand, the other switch 40 preferably is an
ON-OFF switch that may, for instance, be actuated with the
thumb of the weapon user. Such switch typically has a
releasably continuous ON position which uses the target
illuminator 16 in a less nimble manner than the preferably
momentary switch 34.

Within the scope of the invention, the ON-OFF function
of the switch 40 may in principle be performed by the switch
33 instead. However, the embodiment illustrated in FIG. 1
prefers that the switch 33 be a target illumination enabling/
disabling switch that permits the weapon user to positively
prevent operation of the target illuminator, such as when
preservation of absolute darkness is essential in cases where
accidental actuation of the target illuminator, such as
through accidental touching of either switch 34 or 40, would
give away the weapon user’s position to a dangerous crimi-
nal or enemy. Also, a disabler switch, such as at 33, is useful
in preventing battery drain from inadvertent actuation of
switches 34 and 40, such as by enclosures, bags or the like
in which apparatus 10 may be temporarily stored or trans-
ported without removal of batteries 62 to 64 therefrom.

The switch 40 preferably is a rocker switch, such as
shown in FIG. 2, including a bistable rocker device 41
alterable between a stable OFF position, such as shown in
FIG. 2, and an alternative stable ON position which is the
opposite of the position shown in FIG. 2. Rocker switch 40
has a first manually engageable actuator 42 for actuating the
rocker switch to its OFF position, and a spaced manually
engageable second actuator 43 for actuating the rocker
switch to its ON position, such as by closure of a contact 45
between a pair of terminals 46 and 47.

These first and second actuators 42 and 43 may have
differently structured tangible surfaces, so that the weapon
user can reliably actuate the ON-OFF function in the dark or
in other tight situations. By way of example, one of the first
and second actuators, such as the actuator 43, may have a
tangible convex surface, and the other of these first and
second actuators, such as the actuator 42, may have a
tangible concave surface, such as shown in FIG. 2.

According to the illustrated preferred embodiment of this
aspect of the invention, the bistable rocker device or switch
40 includes a pivoted rocker arm-and-toggle combination.
By way of example, the bistable rocker device preferably
includes a pair of bistable toggles 48 and 49 and a pivoted
rocker arm 50 between that pair of toggles, such as shown
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in FIGS. 2 and 3. The rocker arm may have longitudinal
bores accommodating compression springs 51 and 52 of the
toggles 48 and 49.

The rocker and switch contact combination preferably is
contained in a watertight housing 54 that is sealed by an
elastomeric enclosure 55 which includes or provides the
switch actuators 42 and 43 on the rocker arm 50 as seen in
FIG. 2.

Although switch 40 is herein disclosed in combination
with the target illuminator, it has excellent utility for various
other switching applications.

A preferred embodiment of the invention includes a
power source for the target illuminator 16 on the weapon 15.
FIG. 1 shows the power source 60 combined with the target
illuminator on the weapon. In fact, the target illuminator
preferably includes a compartment for such power source,
which may be composed of the above mentioned housing
structure 31 that may be manufactured for the reception of
batteries for powering the target illuminator.

The target illuminator 16 also includes a part 58 of the
lamp assembly 30, such as shown in FIG. 1, or of an
alternative lamp assembly shown in FIG. 10, that is threaded
into that housing structure 31.

According to a preferred embodiment of this aspect of the
invention, the power source 60 comprises a battery 61 of
individually jacketed elements 62, 63 and 64.

By way of comparison, a standard dictionary definition of
the term battery in electrical terminology is “(1) a group of
two or more elements connected together to furnish electric
current, (2) a single voltaic element.” Definition (1) is the
original definition of the word battery. Definition (2) came
into use when single voltaic elements became individually
jacketed. Such modern duality of usage is reflected in The
New IEEE Standard Dictionary of Electrical and Electronics
Terms, published by The Institute of Electrical and Elec-
tronics Engineers (Fifth Edition, 1993), which provides the
following definition:

“battery (primary or secondary). Two or more cells elec-
trically connected for producing electric energy.
[Common usage permits this designation to be applied
also to a single cell used independently. In this
document, IEEE Std 100, unless otherwise specified,
the term ‘battery” will be used in this dual sense.]”

Contrary to such dual usage, the subject disclosure and
accompanying claims use the term battery in the original
sense to refer to (1) a group of two or more (primary or
secondary) cells or battery elements connected together to
furnish electric current. On the other hand, the subject
disclosure and accompanying claims designate such cells as
“individually jacketed battery elements” that are individu-
ally insertable into and non-destructively removable from
the battery or battery carrier. This in contrast to multi-
element batteries, such as the familiar lead-acid automobile
batteries or certain multicell flashlight and other batteries in
which the cells or elements are individually enclosed, but are
not insertable into and removable from those batteries
without destruction of a battery enclosure or similar struc-
ture if not of the cells themselves.

FIGS. 6 to 8 illustrate an electric battery 61 of individu-
ally jacketed battery elements 62, 63, 64 cach having an
individual positive terminal 82, 83, 84 and an opposite
individual negative terminal 85, etc. According to the
embodiment of the invention illustrated in FIGS. 6 to 8 and
to some extent also in FIG. 9, the battery 61 includes a
battery elements carrier 68 having a positive common ter-
minal 70 and/or 87 and a spaced negative common terminal
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71. Common positive and negative terminals 70 and 71 are
shown in FIGS. 6 to 9 at opposite sides of the carrier 68.
However, common positive and negative terminals may be
on the same side, such as shown at 87 and 71, respectively
in FIGS. 8 and 9. As seen particularly well in the perspective
view of FIG. 1, the battery elements carrier 68 is laterally
open on at least three sides for removal and insertion of
individually jacketed battery elements 62, 63 and 64.

The individually jacketed battery elements 62, 63, 64 are
individually insertable side by side into the carrier 68 or 168.
As shown by dotted lines at 60 in FIG. 1, the individually
jacketed battery elements 62, 63 and 64 are insertable in a
direction substantially transverse to the longitudinal axis of
the carrier, and preferably are radially inserted from the three
sides of the battery elements carrier 68. The individual
positive terminals 82, 83, 84 of such battery elements are at
one side of the carrier 68, and the opposite individual
negative terminals 85, etc., of these battery elements are at
another side of that carrier. The individual jacketed battery
elements 62, 63, 64 are non-destructively individually
removable from the carrier 68. Electrical circuitry intercon-
nects such individual terminals 82, 83, 84, 85, etc., between
positive and negative common terminals 70 and/or 87 and
71. Within the scope of the invention as presently conceived,
the individually jacketed battery elements 62, 63 and 64 may
be electrically connected in parallel or in series.

By way of background, a widespread prior-art practice is
to realize an electric series connection by arranging, for
instance, the first and the third battery elements in the same
direction, and the intermediate second battery element in the
opposite direction, such as for series connection of the
negative terminal of the first battery element to the positive
terminal of the second battery element, and of the negative
terminal of that second battery element to the positive
terminal of the third battery element. While this would be
within the scope of some aspects of the invention as herein
disclosed, this would require the user of the weapon to be
sure to insert the three batteries in proper alternating order
for the desired series connection. Any mistake in this respect
could seriously diminish the light output of the target
illuminator 16 and/or could confuse and distract the user of
the weapon through faulty operation, thereby frequently
exposing such user to danger in hostile situations where
reliance on the weapon and its perfect performance are of the
essence.

The presently disclosed preferred embodiment of the
invention precludes such danger by arranging the individu-
ally insertable and replaceable battery elements 62, 63 and
64 so that they have all of their positive terminals 82, 83 and
84 on the same side in the carrier 68, which, of course,
means that they have all of their negative terminals 85, etc.,
on the opposite side.

In practice, this is a great convenience, since the user can
quickly insert or replace the battery elements without need-
ing to be concerned as to which battery element has to be
inserted the opposite way from the other battery elements to
make up the battery from several battery elements. Such a
convenience can become a life saver when rapid restoration
of a worn power source 60 through quick replacement of the
individually jacketed elements with fresh elements 62, 63
and 64 is essential to the proper functioning of the target
illuminator 16 and thereby of the weapon 15 and to the
safety of its user.

Also, the side-by-side arrangement of the individual bat-
teries 62, 63 and 64 effectively avoids the recoil-related
battery damage encountered in “in-line” battery systems in
which two or more individually jacketed elements are
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arranged mechanically in series, with positive and negative
terminals of adjacent elements being biased against and
touching each other. In the illustrated embodiment of this
aspect of the invention, each of the individually jacketed
elements 62, 63 or 64 is individually supported by current
pickup contacts 66 that act as individual shock absorbers
therefor. Such shock-absorbing terminals 66 for each of the
individually jacketed elements are seen in FIG. 6 and again
in FIG. 9.

In the embodiment shown in FIG. 6, all positive terminals
82, 83, 84 of the battery elements 62, 63, 64 are on the side
of the positive common terminal 70, and all negative ter-
minals 85, etc., are on the side of the negative common
terminal 71. However, within the scope of the invention, the
positive terminals 82 to 84 could be on the side of the
negative common terminal, and the negative terminals 85,
etc., conversely could be on the side of the positive common
terminal. In either case there is electrical circuitry in the
carrier 68 to interconnect the individual terminals 82, 83, 84,
85, etc., between positive and negative common terminals
70 and/or 87 and 71.

The illustrated carrier 68 is laterally open for removal and
insertion of the individually jacketed elements 62, 63 and
64. By way of example, the battery element carrier 68 may
have mutually spaced posts 72,73 and 74 extending between
and supporting opposite ends of the carrier that contain the
common positive and negative battery terminals 70 and 71.
These carrier posts may be electrically insulating, at least at
the outside thereof. However, at least some of these carrier
posts may be part electrically conducting and part electri-
cally insulating. For instance, at least some of these posts
may have a longitudinal electrical conductor 76 in a hollow-
cylindrical electrically insulating tube 77 or similar
insulation, such as shown for one of these carrier posts in
FIG. 6. Such posts or conductors may accommodate fasten-
ers 88 and 89 for holding together parts of the carrier 68 or
even for completing electrical circuits therein, such as via
circuit boards 102 and 112. Further current pickup or con-
ducting terminals may be provided in the carrier 68, such as
for battery terminals 82, 83, 84.

By way of example, where electrical series connection of
the three individually jacketed battery elements 62, 63 and
64 is desired, at least two of the electrical conductors in posts
72 to 74 can be used to electrically connect these battery
elements in series, even if they are mechanically arranged
side by side in parallel. Once this principle of this aspect of
the invention has been understood, suitable interconnections
of battery elements through posts 72 (76), 73 etc., and
interconnecting leads in circuit boards 102 and 112 in
conjunction with carrier terminals 66, 67 and 68 such as
shown in FIG. 6 can readily be designed or effected by an
electrical engineer of ordinary skill using conventional tech-
nology.

The embodiments shown in FIGS. 6 to 9 provide at least
one further common terminal 87 at least one of the sides of
the carrier, such as at the side seen in FIGS. 6, 8 and 9, and
electrically interconnects such further common terminal
with one of the other terminals, such as with the positive
common terminal 70, such as through an electrical conduc-
tor in a third one of the posts 72 to 74. Within the scope of
the invention, the third common terminal 87 may, however,
be interconnected with any terminal inside the battery or
with at least one of the individual terminals of the battery
elements.

In this or any other manner within the scope of the
invention, the battery 61 has a common terminal of one
polarity, such as a common positive terminal 70 on one side,



US 6,345,464 B1

9

and a pair of common positive and negative terminals 87 and
71 on the other side of the battery element carrier 68. In
practice, this has the advantage that at least one further
accessory or other load may be energized by the battery 61,
in addition to the load, such as a lamp 90 of the target
illuminator 16. By way of example, a terminal connector
may be provided in the housing structure 31 of the target
illuminator 16 for connection of another load to the battery
61 via its common terminals 71 and 87. Such additional
terminal connector is not visible in FIG. 1, since it typically
would be located at the back of the housing structure 31.
However, leads 120 are shown in FIG. 4 as terminals for
switched and unswitched battery currents and a terminal
connector may be used instead.

FIG. 9 shows a power source 160 which is related in
conception and principle to the power source 60 of FIGS. 1,
6, 7 and 8. Accordingly, like reference numerals are
employed for like parts. However, to avoid confusion, some
reference numerals in FIG. 9 are augmented by one hundred
(e.g. 160 instead of 60, and the like) relative to their
counterparts in FIG. 6, for instance.

Accordingly, the electric battery 161 is also composed of
individually jacketed battery elements each having an indi-
vidual positive terminal and an opposite individual negative
terminal, and of a battery elements carrier 168 having a
positive common terminal 70 at a first carrier side and a
negative common terminal 71 at an opposite second carrier
side and/or separate positive and negative common termi-
nals 87 and 71 at the same side of the carrier.

The carrier 168 shown in FIG. 9 also has first and second
compartments 91 and 92 between opposite sides of the
battery elements carrier 168. Individually jacketed battery
elements 62, 63, 64 (sece FIG. 1), etc., are individually
insertable and non-destructively removable from these first
and second compartments.

In particular, first ones of the individually jacketed battery
elements 62, etc., such as seen in FIG. 1 and at the left-hand
side of FIG. 9, are individually insertable side by side into
the first compartment 91, with individual positive terminals
of these first battery elements 62, etc., being at the same side
in that first compartment, and individual negative terminals
of these first battery elements being at an opposite side in
such first compartment.

Similarly, second ones of the individually jacketed battery
elements 162, etc., are individually insertable side by side
into the second compartment 92, with individual positive
terminals of such second battery elements being at the same
side in that second compartment, and individual negative
terminals of such second battery elements being at an
opposite side in that second compartment.

All individually jacketed battery elements also are non-
destructively individually removable from compartments 91
and 92. Electrical circuitry interconnects the individual
terminals between positive and negative common terminals
70, 87 and 71, such as via electrically conductive posts 76
and 176, 73 and 173, protected by insulating jackets 72 and
172, etc.

The first and second compartments 91 and 92 may be
laterally open for removal and insertion of all individually
jacketed elements 62, 162, etc. Such first and second com-
partments 91 and 92 may be in series between positive and
negative common terminals 70 and 71.

A further common terminal 87 may be on the expanded
carrier 168, and electric circuitry may interconnect such
further common terminal with one of the other terminals,
such as to provide different voltages and currents from the
individually jacketed battery elements, or from any grouping
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thereof. By way of example, the additional common
terminal, such as 87, may in fact be a common terminal for
only one of the battery sections, such as for the section of
battery elements contained in the carrier compartment 92.
This is particularly advantageous if the power source 160 is
to serve two different loads.

By way of example, different loads may include alternate
first and second target illuminators or a target illuminator
and a red-dot type or other battery operated firearm sight.

Of course, the batteries 61 and 161 as herein disclosed and
their equivalents within the currently discussed aspect of the
invention are of utility in fields other than target
illuminators, flashlights and the like and may, for instance,
take the place of many commercially available prior-art
batteries.

FIG. 10 shows a lamp assembly 130 that may be used in,
or in substitution of part of, the target illuminator 16 of FIG.
1, in a flashlight, or in another electric light source. By way
of example, the lamp assembly may be used in conjunction
with the target illuminator housing structure 31 shown in
FIG. 1, but this aspect of the invention is not so limited.

According to the currently disclosed aspect of the
invention, the electric lamp assembly 130 has a support
structure 158, a bezel structure 94 on that support structure
and a shock-absorbed reflector structure inside that bezel
structure. Such shock-absorbed reflector structure includes a
reflector 95 having a focal point 121, a first shock absorber,
such as a helical spring 96, between that reflector 95 and the
support structure 158, and a second shock absorber, such as
an elastomeric annulus 97, between bezel structure 94 and
reflector 95. An electric light source 90 has a filament or
other luminous portion 98 on the focal point 121 of the
preferably parabolic reflector 95.

In practice, high-quality light sources and illumination
requirements place extraordinary precision on the coinci-
dence of a point-like luminous portion 98 of the light source
with the focal point 121 of the reflector, not only for the
originally provided light source, but for every replacement
thereof. In principle, conventional corresponding transverse
and longitudinal luminous portion positioners at the light
source and the reflector can be used for that purpose, such
as in the form of a typically cylindrical socket 123 of the
light source 90 in a corresponding longitudinal bore 122 of
the reflector 95 and corresponding limit stops or shoulders
124 and 125 on the socket 123 and reflector 95. That as such,
however, will not: solve the problem of displacement of the
filament/focal point coincidence through heavy recoil action
during firing of weapons if the lamp assembly 130 is, for
instance, used in target illuminators, or through other kind of
shock actions, if such lamp assembly is used in other
applications, such as in flashlights and other light sources of
law enforcement or military personnel.

However, the currently disclosed combination of a shock
absorbing suspension of the reflector 95, such as between
shock absorbers 96 and 97 and the basically known trans-
verse and longitudinal luminous portion positioners 122 to
125 or equivalent structure, does solve such problems and
maintains the filament 98 or similar light point source in
coincidence with the reflector’s focal point.

A lens or other transparent cover 99 may be installed in
the bezel 94. The limit stop 124 may be part of a terminal
assembly including a spring 100 for connecting the lamp 90
to a battery or other electric power source.

As shown in FIG. 10, the first shock absorber 96 may be
between the limit stop 124 of the socket 123 and the support
structure 158. A lateral heat radiator 111 on at least one if not
both of the support structure 158 and bezel structure 94 may
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be used to divert heat from the light source 90 and thereby
prevent thermally induced displacement of luminous portion
98 and focal point 121 through warping of parts and other-
wise.

A power source is connectable to the electric light source
90, such as through terminal spring 100 and through parts
158, 96 and 124, if electrically conductive. The support
structure 158 may include a compartment for such power
source and may, for instance, be hollow-cylindrical for that
purpose. The lamp assembly part 158 may correspond to
part 58 of the lamp assembly 30 shown in FIG. 1, and may
be threaded into the housing structure 31 of the target
illuminator 16, and together with such housing structure
may provide an overall housing for the battery 60 and even
for the expanded battery 160, if the part 158 is made
sufficiently long for that purpose. The subject disclosure thus
illustrates a system or method of making alternate first and
second target illuminators for a weapon, such as shown in
FIGS. 1 and 10, making a housing structure 31 for such
alternate first and second target illuminators attachable to
that weapon, such as via a dedicated fore-end structure 18 or
otherwise, making different first and second batteries for the
first and second target illuminators, such as shown in FIGS.
6 to 9, jointly accommodating the first battery 61 with the
housing structure 31 and the first target illuminator 16
including structure 30 or part 58, and alternatively jointly
accommodating the second battery 161 with the common
housing structure 31 and with the second target illuminator
shown in FIG. 10, in substitution of the first battery 61 and
first target illuminator 16.

Various other features herein disclosed may be combined
with embodiments of this aspect of the invention, including
features of various batteries herein disclosed.

Reverting to the electrical switching device 33 shown in
FIGS. 1, 4 and 5, such device according to the currently
disclosed aspect of the invention comprises a self-contained
electric ON/OFF switch 103 having a projecting actuator
104, an angularly moveable actuator knob 105 separate from
that self-contained electric ON/OFF switch and projecting
actuator, and a force-transmitting coupling 106 from that
angularly moveable actuator knob 105 to the actuator 104 of
the electric ON/OFF switch 103. Fasteners 107 may attach
the knob 105 to the coupling 106.

According to a preferred embodiment of this aspect of the
invention, the ON/OFF switch 103 is an electric slide switch
having a slide actuator at 104, and the force-transmitting
coupling and such slide actuator constitute an angular
motion-to-translatory motion converter. As its given name
implies, such converter converts the angular motion of the
actuator knob 105 to the translatory motion required for
ON/OFF actuation of slide switch 103. The sliding actuator
104 of that slide switch 103 may be contained between a pair
of pins that project from the angularly movable coupling
106, such as seen for one of these pins at 108.

In other words, the switching device pursuant to the
embodiment illustrated in FIGS. 4 and 5 has a switch 103
comprising a translatory actuator 104 and an angularly
moveable actuator 105 coupled to that translatory actuator
104.

A detent with a ball 109 and bias spring 110 may
releasably retain the angularly moveable knob 105 and its
coupling 106 in either of at least two positions determined
by apertures in the housing of the switching device 33 or
rotary coupling 106.

That housing may be the or part of the housing 31 that
according to FIG. 1 may be integral or in one part with
fore-end structure 18. Additionally or alternatively, such
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housing 31 may be a housing for at least part of an electric
battery 62, etc. A battery terminal contact 114 may be
connected to the electric ON/OFF switch 103.

A separate second battery terminal contact 116 may also
be provided in housing 31. Such additional terminal contact
116 may, for instance, contact the further common terminal
87 shown in FIG. 8 and described above. The central
terminal spring 114 on the other hand may contact the
negative common battery terminal 71 of a battery of the type
shown in FIGS. 6 to 8 and described above.

The second battery terminal contact 116 may be paired by
a corresponding contact 117. Both of these contacts 116 and
117 may be curved leaf springs worked out of a terminal
plate 118, such as for better contact with the extra battery
terminal 87 that may be of opposite polarity to the central
battery terminal 71.

In this manner, the illustrated embodiment of this aspect
of the invention is capable of supplying switched and
unswitched battery currents of both polarities, such as for the
energization of target illuminator 16 and other accessories.

In this respect, while external leads 120 are shown in FIG.
4 for supplying switched and unswitched electric currents
from internal batteries, it is a feature of a preferred embodi-
ment of the invention that all or at least most of the leads to
and from switches 34 and 40 can run internally through
housing 31 and fore-end structure 18 or 22 without exposure
to inclement weather and other adverse conditions.

This extensive disclosure will render apparent or suggest
to those skilled in the art various modifications and varia-
tions within the spirit and scope of the invention.

We claim:

1. In apparatus for firing projectiles at targets and for
illuminating said targets, including a projectile-firing
weapon, the improvement comprising in combination:

a target illuminator disposable on said weapon; and

an electrical switching device for said target illuminator

comprising a self-contained electric ON/OFF slide
switch having a projecting actuator, an angularly move-
able actuator knob separate from said self-contained
electric ON/OFF switch and projecting actuator, and a
force-transmitting coupling from said angularly move-
able actuator knob to said actuator of said electric
ON/OFF switch including an angular motion-to-
translatory motion converter.

2. Apparatus as in claim 1, including:

a housing for at least part of an electric battery; and

a battery terminal contact connected to said electric

ON/OFF switch.

3. Apparatus as in claim 1, including:

a housing for at least part of an electric battery;

a first battery terminal contact in said housing connected

to said electric ON/OFF switch; and

a separate second battery terminal contact in said housing.

4. In apparatus for firing projectiles at targets and for
illuminating said targets, including a projectile-firing
weapon, the improvement comprising in combination:

a target illuminator disposable on said weapon; and

a switch for actuation of said target illuminator, said

switch being a rocker switch including a bistable rocker
device alterable between a stable OFF position and an
alternative stable ON position, and having a first manu-
ally engageable actuator for said OFF position, and a
spaced manually engageable second actuator for said
ON position, said bistable rocker device including a
pivoted rocker arm-and-toggle combination including a
pair of bistable toggles.
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5. Apparatus as in claim 4, wherein:

said first and second actuators have differently structured

tangible surfaces.

6. Apparatus as in claim 5, wherein:

one of said first and second actuators has a tangible

convex surface; and

the other of said first and second actuators has a tangible

concave surface.

7. In apparatus for firing projectiles at targets and for
illuminating said targets, including a projectile-firing
weapon, the improvement comprising in combination:

a target illuminator disposable on said weapon; and

a switch for actuation of said target illuminator, said
switch being a rocker switch including a bistable rocker
device alterable between a stable OFF position and an
alternative stable ON position, and having a first manu-
ally engageable actuator for said OFF position, and a
spaced manually second actuator for said ON position,
said bistable rocker device including a pair of bistable

toggles and a pivoted rocker arm between said pair of

bistable toggles.

8. Apparatus as in claim 7, wherein:

said first and second actuators have differently structured
tangible surfaces.

9. Apparatus as in claim 8, wherein:

one of said first and second actuators has a tangible
convex surface; and

the other of said first and second actuators has a tangible
concave surface.

10. In apparatus for firing projectiles at targets and for
illuminating said targets, including a projectile-firing
weapon having an elongate barrel, the improvement com-
prising in combination:

a fore-end structure disposable on said weapon;

a target illuminator on said fore-end structure including a
housing and positioned above and laterally of said
barrel when said fore-end structure is disposed on said
weapon in a firing position of said weapon; and

an electrical switching device for said target illuminator
comprising a self-contained electric ON/OFF slide
switch having a projecting actuator, an angularly move-
able actuator knob separate from said self-contained
electric ON/OFF switch and projecting actuator, and a
force-transmitting coupling from said angularly move-
able actuator knob to said actuator of said electric
ON/OFF switch including an angular motion-to-
translatory motion converter.

11. Apparatus as in claim 10, wherein:

said target illuminator includes a housing in one piece
with part of said fore-end structure.

12. Apparatus as in claim 10, wherein:

said projectile-firing elongate weapon is manufactured
with a standard fore-end structure; and

said fore-end structure disposable on said weapon is a
replacement of said standard fore-end structure.

13. Apparatus as in claim 10, wherein:

said housing contains at least part of an electric battery
and a battery terminal contact connected to said electric
ON/OFF switch.

14. Apparatus as in claim 10, wherein:

said housing contains at least part of an electric battery, a
first battery terminal contact connected to said electric
ON/OFF switch, and a separate second battery terminal
contact.
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15. In apparatus for firing projectiles at targets and for
illuminating said targets, including a projectile-firing
weapon having an elongate barrel, the improvement com-
prising in combination:

a fore-end structure disposable on said weapon;

a target illuminator on said fore-end structure and posi-
tioned above and laterally of said barrel when said
fore-end structure is disposed on said weapon in a firing
position of said weapon; and

a rocker switch for actuation of said target illuminator on
said fore-end structure, said rocker switch including a
bistable rocker device alterable between a stable OFF
position and an alternative stable ON position, and
having a first manually engageable actuator for said
OFF position, and a spaced manually engageable sec-
ond actuator for said ON position, said bistable rocker
device including a pivoted rocker arm-and-toggle com-
bination.

16. In apparatus for firing projectiles at targets and for
illuminating said targets, including a projectile-firing
weapon having an elongate barrel, the improvement com-
prising in combination:

a fore-end structure disposable on said weapon;

a target illuminator on said fore-end structure and posi-
tioned above and laterally of said barrel when said
fore-end structure is disposed on said weapon in a firing
position of said weapon; and

a rocker switch for actuation of said target illuminator on
said fore-end structure, said rocker switch including a
bistable rocker device alterable between a stable OFF
position and an alternative stable ON position, and
having a first manually engageable actuator for said
OFF position, and a spaced manually engageable sec-
ond actuator for said ON position, said bistable rocker
device including a pivoted rocker arm-and-toggle com-
bination including a pair of bistable toggles.

17. Apparatus as in claim 16, wherein:

one of said first and second actuators has a tangible
convex surface; and

the other of said first and second actuators has a tangible
concave surface.

18. Apparatus as in claim 16, wherein:

said projectile-firing elongate weapon is manufactured
with a standard fore-end structure; and

said fore-end structure disposable on said weapon is a
replacement of said standard fore-end structure.

19. Apparatus as in claim 16, wherein:

said first and second actuators have differently structured
tangible surfaces.

20. Apparatus as in claim 19, wherein:

one of said first and second actuators has a tangible
convex surface; and

the other of said first and second actuators has a tangible
concave surface.

21. Apparatus as in claim 16, wherein:

said target illuminator includes a housing in one piece
with part of said fore-end structure.

22. In apparatus for firing projectiles at targets and for
illuminating said targets, including a projectile-firing
weapon having an elongate barrel, the improvement com-
prising in combination:

a fore-end structure disposable on said weapon;

a target illuminator on said fore-end structure and posi-

tioned above and laterally of said barrel when said
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fore-end structure is disposed on said weapon in a firing
position of said weapon; and

a rocker switch for actuation of said target illuminator on
said fore-end structure, said rocker switch including a
bistable rocker device alterable between a stable OFF
position and an alternative stable ON position, and
having a first manually engageable actuator for said
OFF position, and a spaced manually engageable sec-
ond actuator for said ON position, said bistable rocker
device including a pair of toggles and a pivoted rocker
arm between said pair of toggles.

23. In apparatus for firing projectiles at targets and for
illuminating said targets, including a projectile-firing
weapon having an elongate barrel, the improvement com-
prising in combination:

a fore-end structure disposable on said weapon;

a target illuminator on said fore-end structure and posi-
tioned above and laterally of said barrel when said
fore-end structure is disposed on said weapon in a firing
position of said weapon; and

a rocker switch for actuation of said target illuminator on
said fore-end structure, said rocker switch including a
bistable rocker device alterable between a stable OFF
position and an alternative stable ON position, and
having a first manually engageable actuator for said
OFF position, and a spaced manually engageable sec-
ond actuator for said ON position, said bistable rocker
device including a pair of bistable toggles and a pivoted
rocker arm between said pair of bistable toggles.

24. Apparatus as in claim 23, wherein:

said first and second actuators have differently structured
tangible surfaces.

25. Apparatus as in claim 24, wherein:

one of said first and second actuators has a tangible
convex surface; and

the other of said first and second actuators has a tangible
concave surface.

26. In apparatus for firing projectiles at targets and for
illuminating said targets, including a projectile-firing
weapon, the improvement comprising in combination:

a target illuminator disposable on said weapon;

a power source combined with said target illuminator,
said power source being a removable electric battery of
individually jacketed battery elements each having an
individual positive terminal and an opposite individual
negative terminal;

said battery including a battery elements carrier having a
positive common terminal and a separate negative
common terminal;

said individually jacketed battery elements individually
insertable side by side into said carrier, with the indi-
vidual positive terminals of said battery elements being
at a 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 jack-
eted battery elements non-destructively individually
removable from said carrier; and

electrical circuitry interconnecting said individual termi-
nals between said positive and negative common ter-
minals.

27. Apparatus as in claim 26, wherein:

said carrier is laterally open for removal and insertion of
said individually jacketed elements.

28. Apparatus as in claim 26, including:

a further common terminal at one of said sides of said
carrier; and
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an electric circuit interconnecting said further common
terminal with one of said terminals.

29. Apparatus as in claim 26, including:

a switch for actuation of said target illuminator on said
fore-end structure.

30. Apparatus as in claim 29, wherein:

said switch is a momentary switch.

31. Apparatus as in claim 29, wherein:

said switch is an ON-OFF switch.

32. Apparatus as in claim 31, wherein:

said switch has a releasably continuous ON position.

33. Apparatus as in claim 29, wherein:

said switch is a rocker switch including a bistable rocker
device alterable between a stable OFF position and an
alternative stable ON position, and having a first manu-
ally engageable actuator for said OFF position, and a
spaced manually engageable second actuator for said
ON position.

34. Apparatus as in claim 33, wherein:

said first and second actuators have differently structured
tangible surfaces.

35. Apparatus as in claim 34, wherein:

one of said first and second actuators has a tangible
convex surface; and

the other of said first and second actuators has a tangible
concave surface.

36. Apparatus as in claim 33, wherein:

said bistable rocker device includes a rocker arm, and

said first and second actuators have differently structured
tangible surfaces on said rocker arm.

37. Apparatus as in claim 36, wherein:

one of said first and second actuators has a tangible
convex surface; and

the other of said first and second actuators has a tangible
concave surface.

38. Apparatus as in claim 33, wherein:

said bistable rocker device includes a pivoted rocker
arm-and-toggle combination including a pair of
bistable toggles.

39. Apparatus as in claim 33, wherein:

said bistable rocker device includes a pair of bistable
toggles and a pivoted rocker arm between said pair of
bistable toggles.

40. Apparatus as in claim 26, wherein:

said carrier is laterally open on at least three sides for
removal and insertion of said individually jacketed
elements.

41. Apparatus as in claim 40, wherein:

said individually jacketed elements are radially inserted
from said three sides in said carrier.

42. Apparatus as in claim 26, wherein:

one of said positive common terminal and negative com-
mon terminal is at one side of said carrier;

the other of said positive common terminal and negative
common terminal is at an axially opposite side of said
carrier;

a further common terminal at one of said sides of said
carrier; and

an electric circuit interconnects said further common
terminal with one of said terminals.

43. Apparatus as in claim 26, further including a fore-end

65 structure disposable on said weapon, and wherein said target

illuminator is on said fore-end structure and includes a
housing in one piece with part of said fore-end structure.
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44. Apparatus as in claim 43, wherein:
said fore-end structure has an upper fore-end; and
said housing of said target illuminator is in one piece with
said upper fore-end.
45. Apparatus as in claim 44, wherein:
said weapon includes a weapon sight; and
said target illuminator is laterally offset from said sight.
46. In an electrical switching device, the improvement

comprising in combination:

a rocker switch having a watertight housing, said rocker
switch including a bistable rocker device including a
pair of bistable toggles and a pivoted rocker arm
between said pair of bistable toggles with a pair of
compression springs respectively acting upon said
bistable toggles alterable between a stable OFF position
and an alternative stable ON position, and having a first
manually engageable actuator for said OFF position
and a spaced manually engageable second actuator for
said ON position.

47. Apparatus as in claim 46, wherein:

said rocker arm has longitudinal bores accommodating
said compression springs.

48. Apparatus as in claim 46, wherein:

said watertight housing is sealed by an elastomeric enclo-
sure.

49. Apparatus as in claim 48, wherein:

said elastomeric enclosure has first and second switch
actuators.

50. Apparatus as in claim 49, wherein:

said first and second actuators have differently structured
tangible surfaces.

51. Apparatus as in claim 50, wherein:

one of said first and second actuators has a tangible
convex surface; and

the other of said first and second actuators has a tangible
concave surface.
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52. In an electric battery of individually jacketed battery
elements each having an individual positive terminal and an
opposite individual negative terminal, the improvement
comprising in combination:

a battery elements carrier having a positive common
terminal and a separate negative common terminal and
being laterally open on at least three sides for removal
and insertion of said individually jacketed elements;

said individually jacketed battery elements individually
insertable side by side into said carrier from said at least
three sides in a direction substantially transverse to the
longitudinal axis of said carrier, with the individual
positive terminals of said battery elements being at a
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 jack-
eted battery elements nondestructively individually
removable from said carrier; and

electrical circuitry interconnecting said individual termi-
nals between said positive and negative common ter-
minals.

53. An electric battery as in claim 52, wherein:

said individually jacketed elements are radially inserted
from said at least three sides in said carrier.

54. An electric battery as in claim 52, wherein:

one of said positive common terminal and negative com-
mon terminal is at one side of said carrier,

the other of said positive common terminal and negative
common terminal is at an axially opposite side of said
carrier;

a further common terminal at one of said sides of said
carrier; and

an electric circuit interconnects said further common
terminal with one of said terminals.
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