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ILLUMINATION APPARATUS WITH
REMOVABLY SECURABLE SWITCH
DEVICE

BACKGROUND OF THE INVENTION

This invention relates to switchable electrical appliances
including target illuminators for firearms, and more particu-
larly to electrical appliances including an illumination appa-
ratus with a removably securable switch device.

[lumination apparatus for being mounted to firearms are
well known. Such illuminators include one or more light
sources that may be selectively energized for illuminating a
target or for other tactical purposes.

One such firearm illumination apparatus, disclosed in
U.S. patent application Ser. No. 09/878,709 by the present
inventor, includes a high intensity light source and a low
intensity light source that are selectively switchable for
either illuminating a target by energization of the high
intensity light source or for illuminating the user’s surround-
ings upon energization of the low intensity light source.
Application Ser. No. 09/878,709 is incorporated herein by
reference.

In firearm illumination apparatus of the prior art which
includes two switchable light sources, one or the other of the
two light sources are energized by switches normally per-
manently carried by the illuminator’s housing.

SUMMARY OF THE INVENTION

The present invention provides an illumination apparatus
for being mounted to a firearm, and including a switch
device for operating one, or the other, or both of two light
sources carried by the illuminator device, which switch
device is removably securable to the illuminator device.

According to one aspect of a preferred embodiment of the
invention, an illumination apparatus for a firearm is pro-
vided that comprises the combination of: a housing adapted
to be secured to the firearm; a first light source carried by the
housing; a second light source carried by the housing; a
battery carried by the housing in circuit for energizing the
light sources when switch actuated; and a switch device
removably securable to the housing, the switch device
including a first momentary switch and a second momentary
switch connected in the circuit when the switch device is
secured to the housing, the switch device including a switch
actuator having a first position for actuating the first momen-
tary switch to cause the first light source to be energized by
the battery, a second position for actuating the second
momentary switch to cause the second light source to be
energized by the battery, and a third position for simulta-
neously actuating the first and second momentary switches
to cause the first and second light sources to be energized by
the battery.

In a preferred configuration, the illuminator device hous-
ing includes a pair of cylindrical segments projecting there-
from and separated by a longitudinal slot, the segments
encircling electrical contacts of the circuit; the switch device
includes a wall having arcuate openings therethrough and
about electrical contacts of the first and second momentary
switches, the arcuate openings for receiving the segments
and effecting contact between the contacts of the wall and
the contacts of the housing; and a knob adapted to cooperate
with the segments for securing the wall to the housing when
the segments are received by the arcuate openings. The
switch device includes a pin projecting from the wall of the
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switch device, and the housing includes a bore receiving the
pin when the cylindrical segments are received by the
arcuate openings.

The switch device includes a frame and pivot shaft
secured to the frame, with the first and second momentary
switches supported by the frame on opposite sides of the
pivot shaft; and a switch actuator which includes first and
second wings extending from opposite sides of a longitudi-
nal spine pivotable about the pivot shaft in a first rotational
direction when a first force is applied to the first wing for
actuating the first momentary switch, the spine being piv-
otable about the pivot shaft in a second rotational direction
when a second force is applied to the second wing for
actuating the second momentary switch, the actuator being
translatable when a third force is applied to the spine for
simultaneously causing the first wing to actuate the first
momentary switch and the second wing to actuate the
second momentary switch. The switch actuator includes at
least one collar (and preferably two longitudinally spaced-
apart collars) along the spine pivotally supported with
respect to the pivot shaft, the inside diameter of the collars
being greater than the diameter of the pivot shaft for
effecting rolling contact between the collars and the pivot
shaft when the first force is applied to the first wing and
alternatively when the second force is applied to the second
wing, and for effecting translation of the collars with respect
to the pivot shaft when the third force is applied to the spine.

According to another aspect of the present invention, an
illumination apparatus comprises: a housing adapted to be
secured to a firearm; a light source carried by the housing;
a battery carried by the housing in circuit for energizing the
light source when switch actuated; cylindrical segments
projecting from the housing and separated by a longitudinal
slot, the segments encircling electrical contacts of the cir-
cuit; a switch device removably securable to the housing, the
switch device including a switch connected in the circuit
when the switch device is secured to the housing, the switch
device including a wall having arcuate openings there-
through and about electrical contacts of the switch, the
arcuate openings for receiving the segments and effecting
contact between the contacts of the wall and the contacts of
the housing; and a knob adapted to cooperate with the
segments for securing the wall to the housing when the
segments are received by the arcuate openings. The switch
device includes a pin projecting from the wall of the switch
device, and the housing includes a bore receiving the pin
when the cylindrical segments are received by the arcuate
openings.

The present invention is applicable to other types of
electrical appliances in which at least one electrical device
is carried by a housing, and in which the switch device is
removably securable to the housing for effecting switching
of the electrical devices when the switch device is secured
to the housing.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed to be characteristic of the
invention, together with further advantages thereof, will be
better understood from the following description considered
in connection with the accompanying drawings in which a
preferred embodiment of the present invention is 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 a generally front and right side perspective view,
partially broken away, of a preferred embodiment of an
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illumination apparatus having a detachable switch device
according to the present invention, the switch device shown
detached from the illuminator device of the illumination
apparatus;

FIG. 2 is a generally rear and left side perspective view of
the switch device and illuminator device of FIG. 1, the
switch device shown detached from the illuminator device
of the illuminator device;

FIG. 3 is a bottom plan view of the illumination apparatus
of FIG. 1, shown with the switch device and illuminator
device in assembled condition;

FIG. 4 is a generally right or outwardly facing side
perspective view of the switch actuator shown in FIGS. 1-3;

FIG. 5 is a perspective view of the inner side of the switch
actuator of FIG. 4

FIG. 6 is a cross-sectional view of the switch device
shown in FIGS. 1, 2 and 3, taken along the line 6—6 of
FIGS. 1 and 3 in the direction of the appended arrows, the
switch device shown in its unactuated condition;

FIG. 7 is the same view of the switch device as in FIG. 6,
showing the switch device in a first actuated condition for
switching on one electrical light source of the illuminator
device;

FIG. 8 is the same view of the switch device as in FIG. 6,
showing the switch device in a second actuated condition for
switching on a second electrical light source of the illumi-
nator device;

FIG. 9 is the same view of the switch device as in FIG. 6,
showing the switch device in a third actuated condition for
switching on both electrical light sources of the illuminator
apparatus; and

FIG. 10 is a schematic diagram of an electrical circuit
included in the preferred embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Turning to FIGS. 1, 2 and 3, there is shown a preferred
embodiment of an electrical appliance according to the
present invention, specifically a preferred embodiment of an
illumination apparatus 10 including an illuminator device 12
and a switch device 14. The illuminator device 12 preferably
is adapted to be secured to a firearm, and for this purpose
includes a mounting plate assembly 16 for mounting the
illuminator device 12 to a rail interface system device of
which the firearm is equipped; such rail interface system
devices and mounting plates for use therewith are well
known in the firearms art, such as those manufactured by
Knights Manufacturing Company (of Vero Beach, Fla.).

The illuminator device 12 includes a housing 18 in which
is contained a power source such as a battery 20 (see FIG.
10) of one or more battery cells. The forward portion of the
housing 18 accommodates a first or high intensity light
source assembly 22 for illuminating a target and which may
include an electric filament lamp 24 in a parabolic reflector
26; such light source assembly 22 may be of the type
described in U.S. patent application Ser. No. 09/229,915, of
Paul Y. Kim and John W. Matthews, which application is
incorporated herein by reference.

The forward portion of the housing 18 further includes a
second light source assembly, such as a low intensity light
source assembly 28 preferably including at least one light
emitting diode or LED 30 with conventional resistor and
regulator combination secured in the housing front portion
that includes apertures or windows 32 for permitting the
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LEDs 30 to emit light therethrough. The low intensity
illumination produced by the LEDs 30 may be for permitting
the user to navigate in otherwise unlighted or dark
surroundings, or the LEDs 30 may be of a specialized type
such as for emitting colored light within or outside the
visible frequency range that may be useful in certain envi-
ronments. Although filament bulbs or other types of lamps
may be used instead of the LEDs, LEDs are preferred
because of their low energy consumption and long life.

The illuminator device 12 preferably includes a constant
ON/OFF switch 34 (FIGS. 3 and 10) for the high intensity
light source assembly 22, such as a bistable rocker switch 34
described, for example, in the aforementioned U.S. patent
application Ser. No. 09/229,915, as well as an enable/disable
switch assembly 36 (FIGS. 1 and 10) for enabling and
disabling the battery so as to permit or prevent energization
of the light sources upon actuation of other switches carried
by the illuminator housing 18 (such as the rocker switch 34)
or by the detachable switch device 14 when attached to the
housing 18 as described below.

The detachable switch device 14 of the present invention,
when attached to the illuminator device 12, may be operated
by a user to momentarily switch on the electric lamp 24 of
the first or high intensity light source assembly 22, or
alternatively to momentarily switch on the second or low
intensity light source or LEDs 30, or to momentarily switch
on both of the light sources 22 and 30 simultaneously.

The detachable switch device 14 is both electrically
connectable and mechanically securable to the illuminator
device 12, the electrical connection being automatically
implemented when the mechanical securement is engaged.
In the preferred embodiment, the detachable switch device
14 includes a forwardly facing wall 38 for engaging a
rearwardly facing wall 40 of the housing 18 of the illumi-
nator device 12. The housing wall 40 carries a rearwardly
facing circuit board having electrical contacts a, b, ¢ con-
nected in circuit to the battery 20 and to the first and second
light sources 24 and 30, the contacts a, b, c situated for
contacting respective forwardly facing electrical contacts a',
b', ¢’ carried by the switch device 14 connected to first and
second momentary tape switches 42 and 44. This circuit
arrangement is shown in the circuit diagram of FIG. 10,
wherein the elements to the right of imaginary line 46 are
carried by the illuminator device 12 and the elements to the
left of line 46 are carried by the detachable switch device 14.
When the switch device 14 is mechanically secured to the
illuminator device 12 in accordance with the present
invention, the contact a is in electrical contact with the
contact a', the contact b is in electrical contact with the
contact b', and the contact ¢ is in electrical contact with the
contact c'.

Mechanical securement of the detachable switch device
14 to the illuminator housing 18, such that the contacts a, b,
¢ and the contacts a', b', ¢' are in proper electrical contact
engagement, is implemented by a coupler including releas-
ably cooperating components of the housing 18 and the
switch device 14. In a preferred configuration of such
coupler, a pair of externally threaded cylindrical segments
48 having a longitudinal axis 49 and encircling the contacts
a, b, ¢, project rearwardly from the wall 40 of the illuminator
housing 18, the segments 48 being separated by a longitu-
dinal slot 50. A pair of arcuate openings 52 through the wall
38 of the switch device 14 is situated about the contacts a',
b', ¢!, the respective ends of the arcuate openings 52 being
separated by a wall portion 54 for being received by the slot
50 while the cylindrical segments 48 are received by the
arcuate openings 52. A pin 56, longitudinally projecting
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forwardly from the wall 38 of the switch device 14 and
preferably offset laterally and vertically from the center of
the arcuate openings 52, is longitudinally insertable in a
longitudinal bore 58 through the illuminator device wall 40
and extending into the illuminator housing 12 such as
through a second longitudinal bore 60 (shown in phantom in
FIG. 3) aligned with the bore 58. The cylindrical segments
48 projecting from the housing 18 are in registration with the
arcuate openings 52 in the switch device 14 while the pin 56
is longitudinally (i.e. parallel to the longitudinal axis 49)
inserted through the bore 58, such that the contacts a, b, ¢ are
in proper electrical contact engagement with the contacts a,
b', ¢! and the switch device 14 is restrained against lateral
rotational movement relative to the illuminator housing 18
when the switch device 14 is longitudinally moved toward
the illuminator housing 18 until the walls 38 and 40 are in
contact engagement. At this point, the externally threaded
cylindrical segments 48 longitudinally project through the
arcuate openings 52 in the switch device wall 38, and the
switch device 14 is longitudinally secured to the illuminator
housing 18 by installing an internally threaded knob 62 to
the projecting externally threaded cylindrical segments 48
and tightening the knob 62 against the rear face of the wall
38.

The switch device 14 may be removed from the illumi-
nator housing 18 by unscrewing the knob 62 and longitu-
dinally withdrawing the switch device 14 rearwardly from
the housing 18, whereupon the knob 62 may be screwed
back onto the cylindrical segments 48. The illuminator
device 12 may be used without the switch device 14 attached
thereto; i.e., the first light source may be turned ON or turned
OFF by actuation of the constant ON/OFF switch 34,
although in the present embodiment shown in the circuit of
FIG. 10 the second light source 30 is not energizable when
the switch device 14 is detached from the illuminator device
12.

Considering FIGS. 4, 5 and 6 along with FIGS. 1,2, 3 and
10, the detachable switch device 14 includes a frame 64
rearwardly extending from the wall 38 and having a pivot
shaft 66 secured between upstanding (as viewed in FIG. 3)
ends 68 of the frame 64. A pair of momentary tape switches
42 and 44 are supported on the frame 64, along and on
opposite sides of the pivot shaft 66. Momentary switches are
well known in the art and include the so-called tape switches
used in firearm systems, providing the firearm user with
instantaneous light control. Their construction typically
includes spaced electrodes in a flexible enclosure that are
squeezed together and thus brought into electrical contact
with each other by the user when energization of an elec-
trical device such as a light source is desired, through
conventional electrical circuitry including the normally
spaced electrodes.

Actuation of the tape switches 42, 44 is implemented by
a switch actuator 70 which may be selectively urged to effect
actuating pressure contact with the tape switches 42 and/or
44. As best shown in FIGS. 4, 5 and 6, the switch actuator
70 includes a pair of wings 72, 74 laterally extending from
a longitudinal ridge or spine 75, the spine 75 extending
along a longitudinal axis 76 (which may be parallel to the
longitudinal axis 49 when the switch device 14 is secured to
the illuminator device 18) through at least one collar 78 and
preferably two longitudinally spaced-apart collars 78. The
collars 78 each have an inside diameter significantly greater
than the outside diameter of the pivot shaft 66 which carries
the collars 78 longitudinally thereabout thereby pivotally
retaining the switch actuator 70 to the frame 64. A pair of
projections 80, 82 project from the underside of the switch
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actuator 70 (FIG. 5) longitudinally extending along either
side of the longitudinal axis 76 and laterally spaced from the
collars 78. When the switch actuator 70 is in its unactuated
condition as shown in FIG. 6, the projections 80, 82 may be
resting upon (although not applying actuating pressure to)
the tape switches 42, 44, respectively, while the lowermost
inner surface of the collars 78 (as viewed in FIG. 6) is in
contact with the lowermost surface of the fixed pivot shaft
66 and with their longitudinal axes vertically aligned.

When it is desired to energize the first light source 24
through operation of the switch device 14 attached to the
illuminator device 12, the user urges the switch actuator 70
into a first actuating position by manually applying a force
(indicated by the arrow 84 in FIG. 7) or pressing the first
wing 72 of the actuator 70 toward the frame 64, causing the
actuator 70 to pivot about the pivot shaft 66 with the inside
circumferential surface of the collars 78 making rolling
contact with the fixed pivot shaft 66 and pivoting counter-
clockwise (as viewed in FIG. 7). The resulting switch
actuation force or pressure applied to the first tape switch 42
by the first projection 80 completes the circuit between the
battery 20 and the lamp 24 thereby energizing the lamp 24.
The lamp 24 remains energized until the user releases the
manually applied force, whereupon the lamp 24 is
de-energized.

Similarly, the second light source 30 is energized when
the user urges the actuator 70 to a second actuating position
by manually applying a force 86 to the second wing 74 of the
switch actuator 70, as shown in FIG. 8, causing the switch
actuator 70 to rotate clockwise about the pivot shaft 66 as the
inside circumferential surface of the collars 78 make rolling
contact with the fixed pivot shaft 66. This results in the
application of actuating force or pressure to the second tape
switch 44, completing the circuit between the battery 20 and
the second light source 30, causing the second light source
30 to be energized until the user releases the force 86.

When it is desired to energize both light sources 24 and
30 simultaneously, the user urges the actuator 70 to a third
actuating position by manually applying a force 88 upon the
spine 75 (FIG. 9), toward the frame 64, thereby causing the
entire switch actuator 70 including both projections 80, 82
to travel toward and into pressure actuating engagement
with both of the tape switches 42 and 44. Both of the light
sources 24 and 30 are accordingly energized, and remain
energized until the user releases the manually applied force
88 from the spine 75. Although the user may manually apply
the forces 84 and 86 (FIGS. 7 and 8) simultaneously to the
respective wings 72, 74 to energize both light sources 24, 30,
the ability to energize both light sources by manually
applying a single force 88 to the spine 75 provides increased
ease of operation of the switch device 14 since the manual
application and release of two actuating forces by manipu-
lation of two of the user’s fingers is avoided.

The inside diameter of the collars 78 and the outside
diameter of the pivot shaft 66 relative to each other are such
that the collar inside circumferential surface makes rolling
contact with the fixed pivot shaft 66 when a force is applied
to either one of the wings 72 or 74 for actuating one of the
tape switches 42 or 44, and for permitting translational travel
of the spine 75 toward the frame 64 for actuating both tape
switches 42 and 44 simultaneously. In one example, the
inside diameter of the collars 78 was approximately 0.250
inch and the diameter of the pivot shaft 66 was approxi-
mately 0.158 inch. Although the inside circumference of
each collar 78 is circular in the preferred embodiment, it
may be appreciated that other inside circumferential con-
figurations are possible such as an elliptical configuration
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