wo 2019/099366 A1 | NI 00V T 00000 A0V 0 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
23 May 2019 (23.05.2019)

(10) International Publication Number

WO 2019/099366 Al

WIPO I PCT

(51) International Patent Classification:
F21V 23/04 (2006.01) F41G 1/35 (2006.01)
F211 4/02 (2006.01) F21S8 9/02 (2006.01)
HOIH 1/50 (2006.01)

(21) International Application Number:
PCT/US2018/060702

(22) International Filing Date:

13 November 2018 (13.11.2018)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
15/817,986 20 November 2017 (20.11.2017) US

(71) Applicant: STREAMLIGHT, INC. [—/US];, 30 Ea-
gleville Road, Eagleville, PA 19403 (US).

(72) Inventors: WORMAN, William, D.; 200 Lincoln Avenue,
Suite 213, Phoenixville, PA 19460 (US). ZEISLER, Jon,
C.; 56 Skyline Drive, Audubon, PA 19403 (US).

Agent: BERARD, Clement, A.; Dann, Dorfman, Herell &
Skillman, PC, 1601 Market Street, Suite 2400, Philadelphia,
PA 19103 (US).

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(54) Title: PORTABLE AND/OR MOUNTABLE LIGHT

FIG. 13

(57) Abstract: A light (100, 100"y comprises: a light body (200) and a light source (400) supported by the light body (200); and a tail
cap assembly (300) including one or more actuators (320) for actuating one or more electrical switch contacts for energizing the light
source (400). Tail cap assembly (300) may include a housing shell (312) defining one or more cantilevered supports extending from the
housing shell (312) with the actuators (320) at respective ends thereof. Tail cap assembly (300) may further include a resilient material
for sealing the housing shell (312) while leaving the actuators (320) flexibly cantilevered. Alternatively and/or additionally, light (100,
100"y may include a mode selecting face cap (400, 410) that is rotatable on the light body (200) for selecting operating modes, including
OFF, and/or a laser light source (500) having two adjusting screws at an acute angle to each other.

[Continued on next page]



WO 2019/099366 A1 |10} 00 000 00 0 O 00 O

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))
—  with amended claims (Art. 19(1))



WO 2019/099366 PCT/US2018/060702

PORTABLE AND/OR MOUNTABLE LIGHT

[ 001] This Application claims the benefit of the priority of U.S. Patent Application No.
15/817,986 filed November 20, 2017 entitled “PORTABLE AND/OR MOUNTABLE LIGHT,”

which is hereby incorporated herein by reference in its entirety.

[ 002] The present invention relates to a light and, in particular, to a light having a
versatile switching arrangement, and/or having a mode selecting face cap, and/or having a laser
adjustment arrangement, or having any combination thereof.

[ 003] The present light may be portable, e.g., of a size and weight that it can be carried

by a person, and/or may be mountable, e.g., mountable on a weapon or other object.

[ 004] Lights mountable on a weapon, ¢.g., a long arm or a hand gun, have been
available for many years. The TLR-1, TLR-2, TLR-3 and TLR-4 lights available from
Streamlight, Inc. or Eagleville, Pennsylvania, have provided a new standard of efficiency and
quality in this field. While those mountable lights have been and are the “gold-standard” for
high quality, rugged gun mountable lights for many years, opportunities for improvement have
arisen.

[ 005] The advent of higher power light emitting diodes and of batteries having higher
energy density have helped to make such mountable lights more powerful and versatile,
however, the interface with the user of such lights may or may not be convenient and/or easy to
use. Often, the configuration of the control switch that turns the light ON, e.g., in a momentary
ON or in a continuous ON condition, is such that a particular motion may be required to actuate
the switch and/or the actuation motion may differ for right and left handed operation.

[ 006] Moreover, with the addition of features to some lights, ¢.g., a laser light source
for aiming and/or an operating mode selector, the size of many lights has increased. In the case
of gun mounted lights this tends to make them less desirable for use, especially with smaller
weapons such as concealable hand guns or guns made for smaller persons, and/or to make it
more difficult to configure the light so that it will fit neatly into an available space, e.g., the
pocket defined forward of the trigger guard beneath the barrel.

[ 007] For example, the popular CR-123 lithium battery desirably has a higher energy
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density than an alkaline battery of like size, however, it is also physically larger than the widely
used AA and AAA alkaline batteries and so tends to increase the size of a light that will use a
CR-123 cell. While high energy lithium batteries are available in several package sizes, as are
batteries of other chemistries, their electrical capacity is directly related to their physical size and
so a battery of smaller physical size can store less energy than can a larger battery of the same
chemistry, thereby limiting the operating or “run time” of the device it powers. To a flashlight
designer, the battery size is fixed by the batteries that are commercially available, and so other
solutions are needed to maintain or reduce the physical size of such lights or to limit the increase
in size as new and/or additional features are provided.

[ 008] Further, many modern lights have different operating modes wherein different
kinds of light are produced, e.g., white light for illumination, infrared (IR) light for illuminating
a target for using night vision equipment, and/or for enabling and disabling a particular light
source, €.g., a laser light source. In many lights repeatedly actuating an electrical switch
actuator causes the light to sequence through various different modes. In certain operations,
e.g., those involving police, security and/or military personnel, it may be desirable to be able to
change modes, e.g., to change light sources, without the light turning on, and/or to preclude the
light from producing light unless and until it is otherwise turned on.

[ 009] Applicant believes there may be a need for a light having a versatile switching
arrangement that is convenient for a user, and/or that can be configured to operate in the same
way whether actuated right-handedly or left handedly.

[ 010] Applicant also believes that it would be desirable to reduce the size of lights, e.g.,
lights mountable on a weapon, e.g., particularly those that include a laser or other aiming light
that tend to increase the size of a light.

[ 011] Applicant further believes that there may be need for a convenient control
arrangement for positively and simply accessing particular modes of operation of a light, and/or
for limiting the operating modes that a light may access in a particular condition. Among these
may be a mode to preclude the light from producing light irrespective of an actuation.

[ 012] Accordingly, a light may comprise: a light body and a light source supported by
the light body for selectively producing light; and a tail cap assembly of the light body including
one or more actuators configured for actuating one or more electrical switch contacts internal to

the light body for energizing the light source to produce light. The tail cap assembly may further
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include a housing shell defining one or more cantilevered supports extending from the housing
shell and the one or more actuators being at respective ends of the one or more cantilevered
supports. The tail cap assembly may further include a resilient material for sealing the housing
shell while leaving the actuators flexibly cantilevered.

[ 013] Alternatively and/or additionally, a light may comprise: a light body having a
threaded opening and one or more electrical contacts disposed proximate the threaded opening,
A light source assembly supported by the light body may include: a light source; an optically
reflective element disposed adjacent the light source; a threaded member supporting the light
source and optically reflective element has a threaded cylindrical part at an end configured to be
threaded into the threaded opening; and the end of the light source assembly has one or more
ridges and/or recesses near its periphery for engaging the one or more electrical contacts when
the light source assembly is at a first predetermined rotational position relative to the light body,
the end of the light source assembly having one or more mode selecting electrical contacts near
its periphery for respectively making electrical contact with the one or more electrical contacts
of the light body when the light source assembly is at one or more respective different
predetermined rotational positions relative to the light body. The one or more mode selecting
electrical contacts are coupled to the source of electrical power via the one or more electrical
contacts of the light body for energizing the light source.

[ 014] Alternatively and/or additionally, a light including a laser light source
arrangement may comprise: a laser light source configured to emit laser light along a
longitudinal axis of the laser housing, the laser housing defining a first side thereof that is
substantially parallel to the longitudinal axis and defining a second side thereof that 1s
substantially parallel to the longitudinal axis and substantially perpendicular to the first side
thereof, the first and second sides of the laser housing being spaced away from the forward end
of the laser light source; a light body having a receptacle for receiving the laser light source; a
biasing spring configured to bias the laser light source to move transversely to the longitudinal
axis in a direction that is not perpendicular to either the first side or to the second side of the
laser housing; a first laser aiming screw in a threaded hole in the light body disposed for bearing
against the first side of the laser housing in opposition to the bias of the biasing spring, wherein
rotating the first laser aiming screw in a first direction causes the laser housing to move in

opposition to the bias of the biasing spring and wherein rotating the first laser aiming screw in
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an opposite direction causes the laser housing to move under the bias of the biasing spring; a
second laser aiming screw in a threaded hole in the light body that is at an acute angle relative to
the threaded hole for the first laser aiming screw, the second laser aiming screw being disposed
for bearing against the second side of the laser housing in opposition to the bias of the biasing
spring, wherein each of the first and second laser aiming screws has a longitudinal axis that is
substantially transverse to the longitudinal axis of the laser housing, wherein the longitudinal
axis the second laser aiming screw is at the acute angle relative to the longitudinal axis of the
first laser aiming screw, wherein rotating the second laser aiming screw in a first direction
causes the laser housing to move in opposition to the bias of the biasing spring and wherein
rotating the second laser aiming screw in an opposite direction causes the laser housing to move
under the bias of the biasing spring. The laser housing may have a forward end substantially
defining a portion of a hemisphere about the longitudinal axis, and the receptacle may have a
forward end configured for receiving the forward end of the laser housing and an opening
therethrough for passing the laser light emitted by the laser source.

[ 015] In summarizing the arrangements described and/or claimed herein, a selection of
concepts and/or elements and/or steps that are described in the detailed description herein may
be made or simplified. Any summary is not intended to identify key features, elements and/or
steps, or essential features, elements and/or steps, relating to the claimed subject matter, and so
are not intended to be limiting and should not be construed to be limiting of or defining of the

scope and breadth of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWING

[ 016] The detailed description of the preferred embodiment(s) will be more easily and
better understood when read in conjunction with the FIGURES of the Drawing which include:
[ 017] FIGS. 1A through 1F are perspective views of an example embodiment of a light

that is mountable on a weapon;

[ 018] FIGS. 2A through 2F are six orthogonal views of the example light of FIGS. 1A
through 1F;
[ 019] FIGS. 3A through 3F are perspective views of another example embodiment of a

light that is mountable on a weapon;
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[ 020] FIGS. 4A through 4F are six orthogonal views of the example light of FIGS. 3A
through 3F;
[ 021] FIG. 5 is an exploded view of the example light of FIGS. 1A through 2F; FIG.
5A is a side view thereof and FIG. 5B is a cross-sectional view thercof;
[ 022] FIG. 6 1s an exploded view of the example light of FIGS. 3A through 4F;
[ 023] FIGS. 7A through 7D are perspective views of an example embodiment of a tail

cap suitable for use with the light of the preceding Figures;

[ 024] FIG. 8 is a view of an internal end of the example embodiment of the tail cap
which includes an over-molded material, and FIGS. 8A and 8B are respective cross-sectional
views thereof in two different planes;

[ 025] FIG. 9 is a view of the internal end of the example embodiment of a tail cap of
FIG. 8 without the over-molded material, FIGS. 9A and 9B are respective cross-sectional views
thereof in the two different planes;

[ 026] FIG. 10 1s a perspective view of an example embodiment of a circuit structure
providing electrical contacts that cooperate with the example tail cap of FIGS. 7A through 9B;
[ 027] FIG. 11 is a side view of the example light, and FIGS. 11A and 11B are
respective cross-sectional views thereof in two different planes;

[ 028] FIGS. 12A and 12B are perspective views of an example laser light source
suitable for use with the example arrangement of FIGS. 11 through 11B;

[ 029] FIG. 13 1s a perspective view of the example light of FIGS. 1A through 6 with
the example light source assembly separated from the light body thereof; and

[ 030] FIG. 14 1s an enlarged view of the inner end of the example light source assembly
of FIG. 13.

[ 031] In the Drawing, where an element or feature is shown in more than one drawing

figure, the same alphanumeric designation may be used to designate such element or feature in
cach figure, and where a closely related or modified element is shown in a figure, the same
alphanumerical designation may be primed or designated “a” or “b” or the like to designate the
modified element or feature. Similar elements or features may be designated by like
alphanumeric designations in different figures of the Drawing and with similar nomenclature in
the specification. As is common, the various features of the drawing are not to scale, the

dimensions of the various features may be arbitrarily expanded or reduced for clarity, and any
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value stated in any Figure is by way of example only.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[ 032] FIGS. 1A through 1F are perspective views of an example embodiment of a light
100 that is mountable on a weapon; FIGS. 2A through 2F are six orthogonal views of the
example light 100 of FIGS. 1A through 1F; FIGS. 3A through 3F are perspective views of
another example embodiment of a light 100’ that is mountable on a weapon; and FIGS. 4A
through 4F are six orthogonal views of the example light 100" of FIGS. 3A through 3F. Lights
100 and 100" are substantially similar except that light 100 has a laser light source 500, e.g., for
aiming, whereas light 100" does not have a laser light source.

[ 033] Accordingly, the common or substantially common features of each will be
described first, followed by a description of the laser light feature of light 100. The numbers of
items thereof that are not followed by a prime, e.g., light 100, are intended to include the
corresponding items that are marked with a prime, e.g., light 100" unless otherwise stated.

[ 034] Example lights 100, 100’ each have a light body 200, 200’ comprising a main
housing 210, 210', a light source 400 at a forward end, and a tail cap assembly at a rearward end
that includes actuators for electrical switches internal to light 100, 100" by which a user can
control operation of the light 100, 100'. Because in the illustrated example lights 100, 100" are
intended to be mountable on a weapon, €.g., on a mounting rail thereof, each has a mounting
arrangement 220 or a mounting clamp 220 configured for gripping a mounting rail, however, a
light needn’t have a mounting clamp.

[ 035] A mounting rail is typically attached to the underside of a weapon, e.g., to the
bottom of a barrel thereof, and so mounting clamp 220 is normally at the top of light 100, 100’
when it 1s mounted to a weapon, and so mounting clamp 220 is usually referred to as being at
the top or upper end of light 100, 100". While that orientation is used for ease of description, it
does not limit the mounting or orientation in which a light 100, 100" may be utilized.

[ 036] In the illustrated example, mounting clamp 220 has a fixed clamp member
formed on main housing 210 that has a transverse hole through which a clamp screw 226 passes
to threadingly engage a movable clamp member 224 so that rotating clamp screw 226 in one

direction causes movable clamp member 224 to move closer to fixed clamp member 222, ¢.g.,
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thereby to grip a mounting rail, and rotating clamp screw 226 in the opposite direction causes
movable clamp member 224 to move away from fixed clamp member 222, e.g., to release the
mounting rail.

[ 037] Mounting arrangement 220 on light body 200 includes a fixed clamping member
222, a movable clamping member 224 and a clamp screw 226 connecting the two clamping
members 222, 224. Preferably, a clamp screw spring 228 is provided for biasing the movable
clamping member 224 to move towards fixed clamping member 222 whereby the light 100, 100
may be easily and conveniently mounted to a mounting rail of a weapon, e.g., by being snapped
onto and off of the mounting rail. Optionally, but preferably, a retainer clip 230 is provided to
prevent the inadvertent removal of clamp screw 226.

[ 038] Also preferably, one or more interchangeable keying members 232 are provided
for easily configuring light 100, 100' from fitting on one type of mounting rail to fitting on
another, as when moving light 100, 100" from one type of weapon to another. Preferably
interchangeable keying member 232 is disposed in a space between the clamp members 222,
224 and may be retained therein by a fastener, e.g., preferably by clamp screw 226. Light 100,
100" may be reconfigured for being clamped to mounting rails of different configurations by
replacing keying member 232 with a different keying member 232 which has a like shaped and
sized key body so as to all fit in the same space in light housing 210 between clamping members
222,224, but that has a keying feature that is configured for mounting light 100, 100' on a
particular mounting rail.

[ 039] A detailed description of clamping arrangement 220 and of the elements thereof
is found in US Patent 7,188,978 entitled “LIGHT MOUNTABLE ON A MOUNTING RAIL”
and in U.S. Patent 8,371,729 entitled “LIGHT WITH KEYING ARRANGEMENT
MOUNTABLE ON A MOUNTING RAIL,” each of which is assigned to Streamlight, Inc., of
Eagleville, Pennsylvania, and is hereby incorporated herein by reference in their entireties.

[ 040] Tail cap 300 is an assembly that is described in more detail below and is typically
attached to light housing 210 by one or more fasteners 314. Tail cap 300 assembly has a tail cap
housing 310 that includes one or more actuators 320, preferably two actuators 320 mounted at
opposite sides of tail cap 300. By the use of either one or both of actuators 320, a user can cause
the various light sources 400, 500 of light 100, 100" to produce and/or not produce one or more

different kinds of light, e.g., white light, IR light and/or laser light, and to do so in one or more
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different operating modes, e.g., momentarily ON, continuously ON, flashing, blinking, strobing,
dimming and un-dimming, OFF, and the like.

[ 041] Light source 400 at the forward end of light 100, 100' typically produces a white
light for illumination in a forward direction, e.g., in the same general direction that a weapon to
which it is mounted is pointing. Typically the white illumination light produced by light source
400 1s generally focused or formed into a relative narrow or spot beam, however, other beam
forms may be provided, ¢.g., a wider or flood beam. In a preferred embodiment, light source
400 1s a light source assembly including light producing devices, e.g., one or more light emitting
diodes (LEDs), the circuitry for operating the light producing devices thereof, e.g., the one or
more light emitting diodes (LEDs), optical elements, e.g., reflective and/or other optical
clements, for forming the light produced by the LEDs into a desired beam, and mechanical
structure for supporting the foregoing and for mounting light source assembly 400 to light
housing 210.

[ 042] In certain embodiments of light 100, 100’ an infrared (IR) light source may also
be included in light source assembly 400, typically emitting light through a hole or opening in
the optical element for the illumination light source and in a substantially parallel forward
direction to that of the usually centrally located main or white illumination light source.

[ 043] Light 100 differs from light 100" in that light 100 includes a laser light source
500, e.g., for providing a generally coherent and very narrow beam of laser light that is
configured to be emitted substantially parallel to the axis of the barrel of the weapon on which
light 100 is mounted. Laser light source 500 includes a laser module mounted internally to main
housing 210 in a manner that enables the axis of laser light to be precisely aimed in azimuth and
in elevation so that it illuminates a target where a projectile shot from the barrel of the weapon
will impact, at least at a certain distance or range of distances (the projectile does not travel in a
straight line as does laser light, but in a parabolic arc).

[ 044] Adjustment, e.g., aiming or bore sighting, of laser light source 500 is
accomplished by two adjusting screws, e.g., one 520 for azimuth and one 530 for elevation.
Because azimuth and elevation are perpendicular to each other, the azimuth and elevation
screws are conventionally perpendicular to each other which means that the elevation
adjustment is at the bottom of light 100 beneath laser light source 500 which tends to

undesirably increase the size of light 100 in the vertical direction. The novel laser aiming
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arrangement herein that avoids that increased height 1s described in detail herein below.

[ 045] FIG. 5 1s an exploded view of the example light 100 of FIGS. 1A through 2F,
FIG. 5A is a side view thercof, and FIG. 5B is a cross-sectional view thereof; and FIG. 6 is an
exploded view of the example light 100' of FIGS. 3A through 4F. Lights 100 and 100’ are
substantially similar, including at the cross-section of FIG. 5B, except that light 100 has a laser
light source 500, e.g., for aiming, whereas light 100" does not have a laser light source.
Accordingly, the common or substantially common features and elements of each, including
internal structures, will be described first, followed by a description of the laser light feature of
light 100 and its elements.

[ 046] Light 100, 100" comprises a light body 200 including a main housing 210, a tail
cap 300 at the rearward end of main housing 210, 210" and a light source assembly 400 at the
forward end thereof. Light body 200 contains the operating elements of light 100 and has one or
more internal cavities for receiving a source of electrical power 250, ¢.g., a battery 250,
electrical circuitry, e.g., on circuit boards 440, 350, 360, and a light source 400, typically a white
light source for illumination, and in the case of light 100 a laser light source 500, and in both
examples one or more elements of internal structure for the foregoing.

[ 047] Main housing 210, 210" defines an internal cavity for receiving power source
250, which is preferably replaceable, e.g., removed and installed, from the forward end 212 of
main housing 210, 210". Replacement of battery 250 is preferably accomplished by removing
light source assembly 400, ¢.g., by rotating light source assembly 400 to unscrew it from the
threads at opening 212.

[ 048] Preferably, main housing 210, 210" also includes a mounting clamp 220 including
a fixed clamp member 222 on main housing 210, a movable clamp member 224 and a clamp
screw 226 for moving clamp member 224 nearer to and farther away from fixed clamp member
222 thereby to grasp and release light 100 from a mounting rail.

[ 049] A biasing spring 228 between fixed clamp member 222 and the head of clamp
screw 226 preferably biases clamp screw 226 such that movable clamp member move toward
clamp member 222, and a retainer 230, e.g., a C-clip 230, preferably prevents unintentional
removal of clamp screw 226 from mounting clamp 220 of light 100, 110'".

[ 050] Also preferably, one or more interchangeable keys 232 are provided that have a
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key body of like shape and size so as to fit into the space between fixed and movable clamp
members 222, 224 and that have keying features of different sizes and shapes on the key body
configured to properly interface with and engage mounting rails of different configurations.
However, a fixed key may be provided, rather than an interchangeable key 232.

[ 051] In the case of light 100, main housing 210 includes a receptacle or tunnel 214 at
the bottom thereof for receiving laser light source 500 therein. Laser light source 500 preferably
includes a laser module 510 that produces laser light, one or more adjusting elements 520, 530,
e.g., one for azimuth and another for elevation, and a biasing spring 540 therefor.

[ 052] Tail cap assembly 300 comprises a housing 310 that is attached to the rearward
end of housing 210, e.g., by fasteners 314, and is formed to define one or more actuators 320
configured to actuate one or more electrical switches 360, 362 located internal to light body 200
when an actuator 320 is pressed. A flexible circuit board 360 internal to light body 200 is
attached to circuit board 350 and electrically connects the one or more electrical switches 262,
¢.g., snap dome switches 362, on flexible circuit board 360 to circuit board 350, e.g., to control
circuitry on circuit board 350.

[ 053] Internal frame 340, 340' is a structure internal to light body 200 that supports the
electrical circuit board 350 on which may be provided various electronic and electrical parts for
responding to actuation of switches 362 for controlling the operation of light 100, 100', e.g., for
controlling the operation of light sources 400 and 500 thereof. Internal frame 340 in the case of
light 100 includes a support structure 344 on which biasing spring 542 for laser light source 500
is supported. Internal frame 340 may also include one or more guides 342, e.g., one or more
arcuate or curved guide walls 342 where battery 250 1s cylindrical, configured for defining the
cavity for and/or locating battery 250 inside light body 200.

[ 054] Mode selecting light source assembly or module 400, which may also be referred
to as a mode selecting face cap module or assembly, comprises a face cap 410 having internal
threads and a heat sink 430 having external threads432 onto which face cap 410 is threadingly
attached, and preferably retained, and for threadingly attaching light source assembly 400 into
main housing 210, 210". Threading face cap 410 onto heat sink 430 serves to retain seal 412,
lens 414 and reflective element 420, e.g., a reflector 420, and preferably a totally internally
reflective (TIR) optical element 420, therebetween. Seal 412 provides a seal between face cap

410, lens 412 and heat sink 430 and O-ring 456 provides a seal between heat sink 430 and main
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housing 210, 210". Lens 414 is preferably a glass lens 414.

[ 055] TIR element 420 is preferably behind a lens, e.g., a glass lens, and is of an
optically clear plastic having a substantially flat forward face from which light is emitted,
having curved sides which may be spherical or aspherical. A recess at the rear thereof received
light from LED 442 and may have a cylindrical surface wall with a convex interior end, as may
be desired for receiving light from LED 442 with suitable optical efficiency and forming a light
beam of a desired beam width and dispersion therefrom.

[ 056] At the rearward end of heat sink 430 is a contact spring 450 extending rearwardly
from light source assembly 400 for making an electrical contact with power source 250 in main
housing 210, 210". Contact spring 450 is retained in a central location, e.g., on a longitudinal
axis of light body 200 and preferably aligned with power source 250, by spring retainer 452
which is attached to the rearward end of heat sink 430, e.g., by fasteners 454. A light emitting
diode (LED) 442 is centrally located on LED circuit board 440 which is retained between spring
retainer 452 and heat sink 430 so as to be aligned with the optical axis of reflective element 430
whereby light produced by LED 442 is formed into a forwardly directed beam of light having
desired characteristics.

[ 057] LED circuit board 440 preferably has one or more features 446, ¢.g., one or more
notches 446 at the periphery thereof, that cooperate with corresponding features of contact
spring retainer 452, e.g., raised areas at the opposing ends thereof, so that the relative
orientations of LED circuit board 440 and LED 442 thereon are fixed upon assembly, e.g., in
cooperation with fasteners 454, for producing the desired beam of light.

[ 058] Optionally, a further LED 444, ¢.g., an IR LED 444 or any other desired LED
444, may be provided on LED circuit board 440 at a predetermined radial position and angle
relative to the longitudinal axis, e.g., the optical axes of LED 442 and optical element 420, so as
to emit light that passes through opening 434 in heat sink 430 to be emitted forwardly through
optical element 420 and lens 414.

[ 059] Contact retainer 240 having one or more electrical contacts 242 in predetermined
positions is provided in the threaded forward opening of main housing 210. Contacts 242
cooperate with one or more conductive regions on the rearward surface of LED circuit board
440 where light source assembly 400 is a mode selecting light source assembly 400. In the

illustrated example, a pair of electrical contacts 242, e.g., contact springs 242, are positioned
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about 180° apart on the forward periphery of contact retainer 240. Contact springs 242 are
preferably formed of an elongated strip of springy metal, e.g., a copper, brass, or beryllium
copper, and extend rearwardly into the interior of main housing 210 where they directly or
indirectly make electrical contact with, and/or may be soldered to, control circuit board 350 for
connecting LED 442, and optionally LED 444, thereto via LED circuit board 440 for
respectively being energized to produce light.

[ 060] Contact retainer 240 which is retained within main housing 210, preferably has
one or more guides 244, ¢.g., arcuate or curved guide walls 244 where power source 250 is
cylindrical, for aiding in locating power source 250 within light body 200. Contact retainer 240
and internal frame 340 cooperate, ¢.g., the respective guide walls 244, 342 thereof cooperate, to
position power source 250, e.g., battery 250, in a desired location within light body 200.

[ 061] Operation of the mode selecting feature of light source assembly 400 is described
below, it being noted that the threads 432 of heat sink 430 and the threads 212 of main housing
210 are “clocked” or registered, i.e. are in predetermined rotational registration so that each heat
sink 430 when fully threaded into main housing 210 stops at the same predetermined radial
angle, whereby the orientation of light source module 400 with contacts internal to main housing

210 1s predetermined.

[ 062] FIGS. 7A through 7D are perspective views of an example embodiment of a tail
cap 300 suitable for use with the light 100 and/or 100" of the preceding Figures, FIG. 8 is a view
of an internal end of the example embodiment of the tail cap 300 which includes an over-
molded material 330, and FIGS. 8A and 8B are respective cross-sectional views thereof in two
different planes; FIG. 9 is a view of the internal end of the example embodiment of a tail cap
300 of FIG. 8 without the over-molded material 330, FIGS. 9A and 9B are respective cross-
sectional views thereof in the two different planes; and FIG. 10 is a perspective view of an
example embodiment of a circuit structure 360 providing electrical contacts 362 that cooperate
with the example tail cap 300 of FIGS. 7A through 9B.

[ 063] Tail cap assembly 300 includes a housing shell 312 which is of a relatively rigid
material, e.g., a nylon or other plastic that provides actuator 320. Housing shell 312 has a
generally rectangular periphery through which are plural holes for receiving fasteners 314 that

attach tail cap assembly 300 to main housing 210 and has a central support or member 326
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connecting at both ends to the periphery, all of which is relatively rigid, e.g., due to material,
configuration and thickness. Housing shell 312 has, e.g., one or more long U-shaped openings
316 having their ends at central support 326 to define one or more cantilevered supports 324
each having an actuator part 322 or paddle 322 at the distal end thereof that together provide the
actuator 320 that is actuatable from outside of light 100, 100",

[ 064] Cantilevered from the central support 326 in the opening defined by U-shaped
slot 316 1s a relatively flexible cantilevered support 324 that has a relatively rigid actuator part
322 supported at an end of cantilevered support 324 that is distal from central support 326.
Cantilevered support 324 preferably extends outwardly from central support 326 to the side of
housing shell 312 and then bends around to extend along the side of housing shell 312.
Actuator part 322 is relatively thicker so as to be relatively rigid whereas cantilevered actuator
support 324 is relatively thinner so as to be relatively flexible relative to actuator part 322 and
central support 326.

[ 065] Each of cantilevered supports 324 is L-shaped with a longer part thereof
extending from the central part 326 of the housing shell 312 and with a shorter part thereof
extending along one of the side surfaces. The actuator 322 extends from the distal end of the
shorter part of the L-shaped cantilevered support 324 along the one of the side surfaces in a
direction toward the connecting surface of central support 326.

[ 066] As a result, pressing on actuator part 322, whether in a direction from the side of
tail cap assembly 300 or from the rear thereof, causes actuator part 322 to move inward, e.g.,
toward the interior of tail cap assembly, as cantilevered support 324 flexes or bends. As
actuator part 322 is pressed and moves inward as cantilever support 324 bends, raised part 323
of actuator part 322 contacts and presses against switch 362 which is disposed inside tail cap
assembly 300 adjacent to actuator part 322. Switch 362 is thereby actuated to close, e.g., the
snap dome switch element 362 thereof bends to make contact between two electrically
conductive areas that lie beneath the snap dome element 362. When actuator part 322 is
released it returns to its un-actuated position due to the resiliency of cantilever support 324,
whereby switch 362 is also released and snap dome switch 362 thereof de-actuates and switch
362 opens.

[ 067] In a preferred embodiment, a flexible circuit board 360 has a central contact pad

366 that is attached to and electrically connects with control circuit board 350. Extending from
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contact pad 366 are a pair of flexible arms 364 at the end of which are enlarged parts on which
are mounted respective flexible snap dome switches 362. Snap dome switches 362 may be
attached thereto by soldering, by electrically conductive adhesive, and/or by a thin adhesive tape
cover. Flexible arms 364 have a shape that when bent to be placed inside of tail cap housing
shell 312 place switches 362 adjacent to actuator part 322 and the raised part 323 thereof. In the
illustrated example flexible arms 364 diverge from the central contact pad 366 so as to extend to
opposite sides of tail cap 300. Internal frame 340, 340' when assembled with tail cap assembly
300 1s adjacent to the rear side of switches 362 thereby to provide support so that switches 362
do not move inwardly when actuator 320 is pressed, whereby switches 362 are actuatable by
actuator 320.

[ 068] Electrically, a pair of electrical conductors on flexible circuit board 360 extend
along each of the diverging flexible arms 364 from the respective snap dome switches 362 to
central contact pad 366. Preferably the conductors for switches 362 do not electrically connect
with each other so that each switch 362 may be independently connected to control circuit board
350 and may operate independently, e.g., for increasing the options for programming the control
circuitry on circuit board 350 can be programmed by using one or both of switches 362.

[ 069] Housing shell 312 is over-molded with a flexible and resilient plastic material
330 that is over molded to fill the U-shaped slot 316 thereby to seal tail cap assembly 300 while
retaining the flexibility of cantilevered supports 324 to move when actuator parts 322 are
pressed as described. In addition, it is also desirable that the material of which housing shell
312 1s formed be relatively structurally strong while the material of over molded member 330 is
relatively soft, resilient and/or flexible to facilitate easy movement of actuator button 320, 322
when pressed. In addition, the materials of housing shell 312 and molded member 330 are
preferably resistant to the oils and solvents usually used for cleaning and maintaining a weapon.
[ 070] The combination of materials for housing shell 312 and over molded insert 330
are preferably selected so that over molded insert 330 is “molecularly bonded” or “chemically
bonded” to housing shell 312, thereby to from a permanent and rugged seal. Housing shell 312
can be formed of polypropylene, polycarbonate, nylon, engineered nylon, Nylon 6, polyester-
polycarbonate blends and ABS polycarbonate blends (such as LEXAN® polycarbonate, XENOY
polyester-polycarbonate blend and CYCALOY ABS polycarbonate blend). Housing shell 312

may also be a thermoplastic nylon or other elastomeric plastic such as that sold under the
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trademarks CAPRON® and NYPEL® or a thermoplastic elastomer compound or thermoplastic
vulcanizate sold under the trademark Nylabond®. The foregoing materials are commercially
available from many distributors and suppliers.

Over-molded material 330 may be, ¢.g., a silicone, urethane, rubber, soft rubber,
thermoplastic elastomer (TPE) or other flexible and resilient material, and preferably is a
material that tightly bonds to the material of housing shell 312. Example materials include a
thermoplastic elastomer (TPE) such as MONOPRENE® rubber, a thermoplastic vulcanizate
(TPV) such as nylon-bondable SANTOPRENE rubber, or HERCUPRENE rubber.
SANTOPRENE rubber, for example, chemically bonds to nylon 6, glass-reinforced nylon 6 and
blends of nylon 6 and nylon 6/6 without requiring a primer that would complicate the two-step
molding process for molding housing shell 312 and then over molding resilient insert 330
thereto. The foregoing materials are commercially available from various distributors and
suppliers.

[ 071] As a result, tail cap assembly 300 is a versatile, convenient to use feature of light
100, 100" and may be aesthetically enhanced by the texturing and/or coloring of the materials of

housing shell 312 and of over-molding material 330.

[ 072] FIG. 11 is a side view of the example light 100, and FIGS. 11A and 11B are
respective cross-sectional views thereof in two different planes; and FIGS. 12A and 12B are
perspective views of an example laser light source 500 suitable for use with the example
arrangement of FIGS. 11 through 11B. Laser light source module 510 therefor includes, e.g., a
laser diode for producing laser light that is contained in a housing that has a generally spherical
or otherwise curved forward end 512 for being seated in a correspondingly shaped forward end
of the receptacle 214 of housing 210 so as to pivotably movable therein, at least to the extent
necessary for moving the laser module 510 sufficiently horizontally and vertically, e.g., in
azimuth and elevation, to align or bore sight the laser light produced thereby with the trajectory
of a projectile fired from the weapon. Preferably, forward end 512 has a circumferential groove
513 therein in which a resilient O-ring is disposed, e.g., for maintaining a position of laser
module 510 and for cushioning and/or sealing.

[ 073] Laser module 510 also has first and second orthogonal surfaces 514, 516 against

which force may be applied for independently adjusting, e.g., azimuth and elevation. In the
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present arrangement, at least one of those surfaces, e.g., surface 516, should be a flat surface,
although surface 514 and/or other surfaces of the housing of laser module may be flat. A pair of
electrical leads 518 extends from laser module 510 for applying electrical power thereto for
energizing the laser source, ¢.g., a laser diode, internal thereto.

[ 074] In the following description of the aiming and/or adjustment of laser module 510
of laser light source 500, light 100 is deemed to be mounted in the usual manner under the barrel
of a weapon and to be attached thereto by mounting clamp 220. Thus, vertical is a direction
passing through light 100, e.g., from bottom to top through laser receptacle 214 and through
mounting clamp 220, as is the cross-section 11A-11A, and horizontal is the orthogonal
direction, e.g., from side to side, as is cross-section 11B-11B. Accordingly, up is vertically
towards clamp 220 while down is vertically away from mounting clamp 220, while left and right
are side to side as viewed looking into the forward end of light 100.

[ 075] Laser module biasing spring 540 supported on a support 344 of internal frame
340 1s angled both vertically and horizontally to have its axis extend in a forward, upward and
rightward direction therefrom to bear against laser module 510 and to bias laser module 510 to
move in both an upward and a rightward direction while forward end 512 is seated in receptacle
214. The upward and rightward movement of laser module 510 is restrained, however, by
adjustment screws 520, 530 which bear against the side and top of laser module 510, and the
forward movement thereof is restrained by curved forward surface 512 being seated in the
corresponding forward surface of receptacle 214 of main housing 210.

[ 076] Two aiming adjustment screws 520, 530 are provided for adjusting the beam of
laser light produced by laser module 510 in two orthogonal directions, €.g., in azimuth and
elevation, respectively, relative to light 100 and light body 200, and when light 100 is mounted
to a weapon, relative to the weapon.

[ 077] Azimuth adjusting screw 520 is threaded into a threaded hole in the side of light
body 200 which is substantially horizontal when light 100 is mounted to a weapon in the usual
manner. Adjustment screw 520 preferably has a substantially flat forward end that bears against
the side of laser module 510, e.g., on vertical surface 514 or elsewhere along the right side
thereof in the plane of the central axis thereof. Rotating azimuth adjustment screw 520 to move
inwardly pushes laser module 510 to the left against the rightward bias of spring 540, and

rotating azimuth adjustment screw 520 to move outwardly allows laser module 510 to move
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rightward under the bias of spring 540. Thus screw 520 adjusts azimuth to the right and to the
left, with laser module being maintained in an adjusted position by curved forward part 512, the
rightward bias of spring 540 and adjustment screw 520.

[ 078] Conventionally, a vertically oriented elevation adjustment screw is provided
beneath laser module 510, i.e. in a threaded vertical hole, to move it upward against a downward
spring bias. Such arrangement necessitates that additional material be provided on the light
body beneath the laser module so that the elevation adjustment screw can be provided therein.
This necessarily and undesirably increases the vertical dimension of the light. The laser
adjustment arrangement herein avoids the need for such additional material and does not
increase the vertical dimension of the light.

[ 079] Elevation adjustment screw 530 is threaded into a threaded hole in the side of
light body 200 that is angled relative to horizontal (azimuth) at an acute angle so that the
preferably conical forward end of adjustment screw 530 is substantially tangent to flat surface
516 of laser module 510, with surface 516 being substantially horizontal. Because of the angled
forward end, rotating elevation adjustment screw 530 produces a substantially vertical force on
surface 516 of laser module 510 so that it moves substantially vertically, and substantially
independently of azimuth. In this arrangement, the height of light body 200 need not be
increased to accommodate the elevation adjustment screw.

[ 080] Rotating elevation adjustment screw 530 to move inwardly pushes laser module
510 downwardly against the upward bias of spring 540, and rotating elevation adjustment screw
530 to move outwardly allows laser module 510 to move upward under the bias of spring 540.
Thus screw 530 adjusts elevation upward and downward, with laser module 510 being
maintained in an adjusted position by curved forward part 512, the rightward bias of spring 540
and adjustment screw 530.

[ 081] Elevation adjustment screws 520, 530 may be standard set screws, one with a flat
forward end and the other with a conical forward end. Typically, standard set screws of a given
size, €.g., a #4 or #6 set screw, will have the same thread pitch. A hexagonal recess in the
opposite ends thereof allows for easy adjustment using a hexagonal or Allen wrench. In that
instance, however, because elevation adjustment screw 530 is at an angle with respect to surface
516 of laser module 510, each rotation thereof will produce a smaller vertical movement of the

forward end thereof which will produce a smaller angular change in the elevation of the laser
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aiming beam than will each rotation of azimuth adjustment screw 520 produce in azimuth.

[ 082] In a preferred example arrangement, elevation adjustment screw 530 has a greater
thread pitch (i.e. fewer threads per inch) than does azimuth adjustment screw 520 so that each
rotation of elevation adjustment screw 530 will produce about the same angular movement of
the laser aiming beam in elevation as does each rotation of azimuth adjustment screw 520
produce in azimuth. Also in that example arrangement, the elevation screw threaded hole is at
an about 25° angle from horizontal and so the conical tip of elevation adjustment screw 530 will
have an included apex angle of about 50° or about two times the angle of its threaded hole, so
that its conical surface is substantially parallel to surface 516 of laser module 510.

[ 083] The angular movement of azimuth and elevation per rotation of azimuth and
clevation screws 520, 530 is related to the distance from the forward end 512 of laser module
510 whereat azimuth and elevation screws 520, 530 ar¢ located. Azimuth and elevation screws
520, 530 will each have a higher sensitivity (angular movement per screw rotation) it 1is closer to

the forward end 512 and have a lesser sensitivity when it is farther from the forward end 512.

[ 084] FIG. 13 1s a perspective view of the example light 100 of FIGS. 1A through 6
with the example light source assembly 400 separated from the light body 200 thereof; and FIG.
14 is an enlarged view of the inner end of the example light source assembly 400 of FIG. 13.
Therein is seen the arrangement of spring contacts 242 and the negative end of battery 250
within opening 212 of light body 200 and main housing 210 thereof, as well as the arrangement
of mode selecting light source assembly 400 including heat sink 430, face cap 410, battery
(spring) contact 450, spring retainer 452 and fasteners 454, and the arrangement thereof.

[ 085] Each spring contact 450 (only one is visible in FIG. 13) is preferably formed to
have a forwardly projecting V-shape with the apex thereof positioned to contact the rear of
mode selecting light source assembly 400, e.g., near the periphery thereof, when that assembly
400 1s installed (threaded into) the forward opening 212 of main housing 210 of light body 200.

[ 086] As described, each spring contact 242 is supported on contact retainer 240 in a
position to make physical contact with mode selecting light source assembly 400 when that
assembly 400 is installed (threaded into) the forward opening 212 of main housing 210 of light
body 200. As previously described, the respective threads of opening 212 and of light source
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module 400 are “clocked” so that any light source module 400 when fully threaded into opening
212 of any light body 200 will be in a predetermined rotational orientation relative thereto, e.g.,
as will be the lockout feature 456 thereof and the conductive areas 440G, 440IR, 440L of circuit
board 440.

[ 087] Circuit board 440 (except for conductive contact areas 440G, 440IR and 440L
thereon, and other printed circuit features) is electrically insulating as is contact retainer 452 and
light body 200. Preferably, contact retainer 450 and circuit board 440 are formed of an
electrically insulating material, such as an FR4 fiberglass material, an engineered nylon, or
another plastic.

[ 088] Typically, example circuit board 440 has a circular periphery, at least in part, and
may have one or more notches 440N, e.g., located about 180° apart near the periphery of circuit
board 440, that are configured to receive parts, e.g., raised parts, at the opposing ends of spring
contact retainer 452 so that circuit board 440 and the electrically conductive regions thereon are
in a predetermined angular position relative to heat sink 430 and the threads thereof, and relative
to contact retainer 452 and electrical contacts 242, and are retained thereat by fasteners 454.

[ 089] Mode selecting light source assembly 400 also has one or more raised and/or
recessed features 456, e.g., lockout seats 456, that engage contact springs 242 not for making
electrical contact, but for providing a detent resisting rotation of mode selecting light source
module relative to light body 200. This feature, often referred to as a lockout position, which
corresponds with all of the light sources of light 100, 100" being OFF, i.e. not energized,
provides a safety feature when light 100, 100' is utilized in situations and/or conditions where
inadvertently turning any light source of light 100, 100" ON would compromise secrecy or give
away position or other practical or tactical information, as well as reducing the likelihood that
light 100, 100" will turn on when packed, ¢.g., in luggage or other places.

[ 090] Rotating mode selecting light source module 400 in a direction to remove it from
light body 200, e.g., counter-clockwise, by up to about 15-55° from a fully seated position,
brings the infrared (IR) light source conductive areca 4401IR and a ground conductive area 440G
that is about 180° removed therefrom into electrical contact with a respective one of the two
contact springs 242, whereby the IR light source 444, if any, in light source module 400 is
connected to the control circuitry of light 100, 100', e.g., on control circuit board 450, so as to be

energizable responsive to actuation of either or both of actuators 320.
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[ 091] Rotating mode selecting light source module 400 further in the direction to
remove it from light body 200, e.g., counter-clockwise, by a total of up to about 65-170° from
the fully seated position, brings the LED light source conductive area 440L and a ground
conductive area 440G that 1s about 180° removed therefrom into electrical contact with the two
contact springs 242, whereby the LED light source 442 in light source module 400 is connected
to the control circuitry of light 100, 100', e.g., on control circuit board 450, so as to be
energizable responsive to actuation of either or both of actuators 320.

[ 092] Rotating mode selecting light source module 400 still further in the direction to
remove it from light body 200, e.g., counter-clockwise, by up to about 180° from the fully seated
position, again brings the lockout seat features 456 into registration to and engagement with
clectrical contacts 242 wherein mode selecting light source assembly 400 tends to be retained by
the detent action thereof, and so resist being rotated other than by an intentional action by a user
of light 100, 100",

[ 093] The mode selecting light source assemblies 400 of lights 100 and 100" are
substantially similar except that the light source assembly 400 for light 100" need not (but may)
include a contact for an infrared light source 444 if such light source is not provided. Mode
selecting light source assembly 400 may have more or fewer contacts as may be necessary to
enable changing modes between a greater or lesser number of different light sources and/or
other modes of operation.

[ 094] It is noted that cach of the conductive arcas 440IR, 440G, 440L of circuit board
440 provides a mode selecting electrical contact, e.g., an arcuate electrical contact, to which one
or the other of electrical contacts 242 make contact at respective different predetermined angular
positions relative to lockout feature 456 for selecting respective operating modes, e.g., locked
out and OFF, illumination (white) light source selected, IR light source selected, and/or in some
embodiments, laser light source selected. Operation of whichever of the provided light sources
is selected remains under control by a user actuating one or the other or both of actuators 320 to
actuate the respective electrical switch 362 or switches 362 associated therewith.

[ 095] While the illustrated example mode selecting light source assembly 400 is not
described as having function regarding laser light source 500, additional contacts thereon could
be provided for selecting and de-selecting laser light source 500 if present. Further, in the

lockout position where contact springs 242 are engaging the lockout seats 456, the lack of
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electrical connection therethrough may be used to signal the control circuitry to also lockout
laser light source 500 from being energized.

[ 096] Typically, battery 250 is inserted into light body 200, e.g., into main housing 210,
with its positive terminal inward and with battery contact spring 450 making electrical contact
with the negative terminal of battery 250. The two contact pads 440G, labeled "GROUND," are
typically electrically connected to the contact pad that battery contact spring 450 touches. The
contact pad 440L labeled "LED+" is typically electrically connected to the anode (positive) side
of the white LED 442 and the other contact pad 440IR labeled "IR+" is electrically connected to
the anode of the IR LED 444 (which may be two IR LEDs 444 in series). A single IR LED 444
may be connected to a series resistor or to additional circuitry to regulate the current flowing
therethrough. The respective cathodes (negative sides) of the white LED 442 and of the IR LED
444 typically connect to "GROUND", or in the case of a single IR LED, supporting circuitry for
controlling the current therethrough.

[ 097] When light 100, 100" is in an active mode (either the white LED 442 or the IR
LED 444 or both are to be energized, the control circuit board 350 is connected to the
GROUND connection 440G (e.g., battery negative 450) through one contact 242 and drives a
current via the other contact strap 242 which will either be connected to the anode of the white
LED 442 or to the anode of the IR LED 444 and/or its supporting circuitry. The control or
driver circuit board 350 is preferably regulating and/or sensing the output current applied to the
LED 442, 444 and senses the voltage across that LED, and using that sensed data, a processor or
microcontroller on circuit board 350 determines whether white LED 442 is selected or IR LED
444 1s selected, and then can adjust the controlled current applied thereto to a predetermined
level.

[ 098] When mode selecting face cap 400 is rotated to the LOCKOUT/OFF mode 456,
neither of the spring contacts 242 makes electrical connection to a conductor of the face cap
circuit board 440 and so the LED circuit is unpowered because the battery 250 is electrically

disconnected.

[ 099] In a typical embodiment, light body 200 including housings and other parts
thereof, e.g., parts 210, 224, 232, 240, 312, 340, 410, 452 thereof, may be of a nylon, an

engineered nylon, an ABS plastic, a reinforced plastic, or any other suitable plastic that is
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molded, printed or otherwise formed, and heat sink 430 may be of an aluminum, brass,
thermally conductive plastic, or any other suitable, and preferably thermally conductive,
material. Parts such as main housing 210, clamp member 224 and key 232 may be of
aluminum, brass, steel, or another suitable metal and may have a suitable surface coating, e.g.,
an anodized or powder coating or other insulating coating, thereon as may be necessary or

desired.

[ 100] A light 100 may comprise: a light body 200, 200' having a cavity for receiving a
source of electrical power; a light source 400, 440 supported by the light body 200, 200' for
selectively producing light; a tail cap assembly 300 of the light body 200, 200" may include one
or more actuators 320 on one or more external surfaces of the tail cap assembly 300 configured
for actuating one or more electrical switch contacts internal to the light body 200, 200’ for
selectively coupling the light source 400, 440 to the source of electrical power for energizing the
light source 400, 440 to produce light; the tail cap assembly 300 may further include a housing
shell 312 having one or more openings therethrough for defining one or more cantilevered
supports extending from a support part of the housing shell and imparting flexibility to the one
or more cantilevered supports, wherein the one or more actuators 320 are at respective ends of
the one or more cantilevered supports distal from the support part of the housing shell, the tail
cap assembly 300 may further include a resilient material 330 in the one or more openings
through the housing shell for sealing the housing shell while leaving the actuators 320 flexibly
cantilevered. The housing shell 312 may have first and second opposing surfaces and a
connecting surface therebetween, the connecting surface of the housing shell 312 having a
central part from which the respective cantilevered supports extend substantially to the first and
second opposing surfaces and wherein the one or more actuators 320 include first and second
actuators 320 located at the distal ends of the cantilevered supports and extending along the
opposing surfaces of the housing shell 312, whereby each the actuator is movable inwardly to
the housing shell 312 when pressed generally perpendicularly to an opposing surface and when
pressed generally perpendicularly to the connecting surface. The one or more electrical switches
362 may include first and second electrical switches disposed in the light body 200, 200
adjacent the first and second actuators 320, whereby the first and/or second electrical switches

are respectively actuated when the first and/or second actuators 320 are pressed as set forth in
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claim 2. The light 100 may further comprise a flexible circuit board 360 having a central
contact pad and a pair of flexible arms extending therefrom, wherein: the first and second
clectrical switches 362 are disposed at respective ends of the flexible arms distal the central
contact pad; or the first and second electrical switches 362 each include a snap dome switch
contact disposed at a respective end of the flexible arms distal the central contact pad. Each of
the cantilevered supports may be L-shaped with a longer part thereof extending from the central
part of the housing shell 312 and with a shorter part thereof extending along one of the side
surfaces, wherein the actuator extends from the distal end of the shorter part of the L-shaped
cantilevered support along the one of the side surfaces in a direction toward the connecting
surface. The one or more electrical switch contacts may include a snap dome switch contact.
The housing shell 312 and the resilient material 330 may be molecularly bonded or may be
chemically bonded to each other, thereby to from a permanent and rugged seal. The light 100
wherein: the resilient material 330 is over molded onto the housing shell 312; or the resilient
material 330 is over molded onto the housing shell 312 without requiring a primer. The light
source 400, 440 may comprise: a light source assembly 400 supported by the light body 200,
200' for selectively producing light, the light source assembly 400 may include: the light source
440 for producing light when energized; an optically reflective element 420 disposed adjacent
the light source 440 for defining a light beam emitted by the light 100; a threaded member 430
supporting the light source 440 and the optically reflective element 420 and having a threaded
cylindrical part defining an end of the light source assembly 400, wherein threads of the
threaded member 430 are configured to be threaded into the threaded opening of the light body
200, 200'; the end of the light source assembly 400 may have one or more ridges and/or recesses
near the periphery of the threads thereof for engaging one or more of the one or more electrical
contacts when the light source assembly 400 is at a first predetermined rotational position
relative to the threaded opening of the light body 200, 200", the end of the light source assembly
400 having one or more mode selecting electrical contacts near the periphery thereof for
respectively making electrical contact with the one or more electrical contacts of the light body
200, 200" when the light source assembly 400 is at one or more respective different
predetermined rotational positions relative to the threaded opening of the light body 200, 200",
The light 100 may further comprise: a laser light source 510 may include a laser housing and a

laser source therein configured to emit laser light from a forward end thereof along a
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longitudinal axis of the laser housing, the laser housing having a forward end substantially
defining a portion of a hemisphere about the longitudinal axis, the laser housing defining a first
side thereof that is substantially parallel to the longitudinal axis and defining a substantially flat
second side thereof that is substantially parallel to the longitudinal axis and substantially
perpendicular to the first side thereof, the first and second sides of the laser housing being
spaced away from the forward end of the laser light source 510; the light body 200, 200" having
a receptacle having a forward end configured for receiving the forward end of the laser housing
and having an opening therethrough for passing the laser light emitted by the laser source; a
biasing spring in the light body 200, 200' configured to bias the laser light source 510 to move
transversely to the longitudinal axis in a direction that is not perpendicular to either the first side
or to the second side of the laser housing; a first laser aiming screw in a threaded hole in the
light body 200, 200' disposed for bearing against the first side of the laser housing in opposition
to the bias of the biasing spring, wherein rotating the first laser aiming screw in a first direction
causes the laser housing to move in a first direction in opposition to the bias of the biasing
spring and wherein rotating the first laser aiming screw in a direction opposite to the first
direction causes the laser housing to move in an opposite direction under the bias of the biasing
spring; a second laser aiming screw in a threaded hole in the light body 200, 200' that is at an
acute angle relative to the threaded hole for the first laser aiming screw, the second laser aiming
screw being disposed for bearing against the second side of the laser housing in opposition to
the bias of the biasing spring, wherein each of the first and second laser aiming screws has a
longitudinal axis that is substantially transverse to the longitudinal axis of the laser housing,
wherein the longitudinal axis the second laser aiming screw is at the acute angle relative to the
longitudinal axis of the first laser aiming screw, wherein rotating the second laser aiming screw
in a first direction causes the laser housing to move in a first direction in opposition to the bias
of the biasing spring and wherein rotating the second laser aiming screw in a direction opposite
to the first direction causes the laser housing to move in an opposite direction under the bias of
the biasing spring, whereby the first and second laser aiming screws act upon the first and
second surfaces of the laser housing in substantially perpendicular directions.

[ 101] A light may comprise: a light body 200, 200" having a cavity for receiving a
source of electrical power and having a threaded opening; one or more electrical contacts

disposed proximate the threaded opening of the light body 200, 200'; a light source assembly
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400 supported by the light body 200, 200" for selectively producing light, the light source
assembly 400 may include: a light source for producing light when energized; an optically
reflective element disposed adjacent the light source for defining a light beam emitted by the
light; a threaded member supporting the light source and the optically reflective element and
having a threaded cylindrical part defining an end of the light source assembly 400, wherein
threads of the threaded member are configured to be threaded into the threaded opening of the
light body 200, 200'; the end of the light source assembly 400 having one or more ridges and/or
recesses near the periphery of the threads thereof for engaging one or more of the one or more
electrical contacts when the light source assembly 400 is at a first predetermined rotational
position relative to the threaded opening of the light body 200, 200", the end of the light source
assembly 400 having one or more mode selecting electrical contacts near the periphery thereof
for respectively making electrical contact with the one or more electrical contacts of the light
body 200, 200' when the light source assembly 400 is at one or more respective different
predetermined rotational positions relative to the threaded opening of the light body 200, 200';
and wherein the one or more mode selecting electrical contacts of the light source assembly 400
are coupled to the source of electrical power via the one or more electrical contacts of the light
body 200, 200' for energizing the light source. The light source assembly 400 may include: a
face cap having threads that engage the threads of the threaded member for retaining the
optically reflective element to the threaded member; or a lens adjacent the optically reflective
element and a face cap having threads that engage the threads of the threaded member for
retaining the lens and the optically reflective element to the threaded member. The light source
assembly 400 may include: a circuit board adjacent the end of the threaded cylindrical part of
the threaded member, wherein the one or more mode selecting electrical contacts are near a
periphery of the circuit board; or a circuit board adjacent the end of the threaded cylindrical part
of the threaded member, wherein the light source is mounted to a first surface of the circuit
board and wherein the one or more mode selecting electrical contacts are on an opposing surface
of the circuit board and near the periphery thereof. The light source assembly 400 may further
include a retainer: the retainer retaining the circuit board adjacent the threaded member; or the
retainer retaining the circuit board adjacent the threaded member and defining the one or more
ridges and/or recess of the light source assembly 400; or the retainer retaining the circuit board

adjacent the threaded member and defining the one or more ridges and/or recess and supporting
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the central electrical contact of the light source assembly 400. The end of the light source
assembly 400 may include a central electrical contact supported by the circuit board and
configured for connecting to the source of electrical power when the source of electrical power
is disposed in the cavity of the light body 200, 200". The end of the light source assembly 400
may include a central electrical spring contact configured to extend into the cavity of the light
body 200, 200' for connecting to the source of electrical power when the source of electrical
power is disposed therein and the light source assembly 400 is disposed in the threaded opening
of the light body 200, 200'. The periphery of the circuit board is at least in part circular and
wherein the mode selecting electrical contacts are arcuate electrical contacts. The light source
assembly 400 may include a central electrical contact configured to extend into the cavity of the
light body 200, 200’ for connecting to the source of electrical power when the source of
clectrical power is disposed therein and the light source assembly 400 is disposed in the
threaded opening of the light body 200, 200'. The light of claim 11 wherein: the threaded
member is thermally conductive to provide a heat sink for the light source; or the light source
may include a light emitting diode and the threaded member is thermally conductive to provide
a heat sink for the light emitting diode. The light 100 may further comprise an electrical switch
362 supported by the light body 200, 200" for selectively causing the one or more electrical
contacts of the light body 200, 200" to be coupled to the source of electrical power for energizing
the light source. The light body 200, 200' may include: a tail cap assembly 300 may include one
or more actuators 320 on one or more external surfaces of the tail cap assembly 300 configured
for actuating one or more electrical switch contacts internal to the light body 200, 200' for
selectively coupling the light source to the source of electrical power for energizing the light
source to produce light; the tail cap assembly 300 may further include a housing shell 312
having one or more openings therethrough for defining one or more cantilevered supports
extending from a support part of the housing shell 312 and imparting flexibility to the one or
more cantilevered supports, wherein the one or more actuators 320 are at respective ends of the
one or more cantilevered supports distal from the support part of the housing shell 312, the tail
cap assembly 300 may further include a resilient material 330 in the one or more openings
through the housing shell 312 for sealing the housing shell 312 while leaving the actuators 320
flexibly cantilevered. The electrical switch 362 may include one or more electrical switch

contacts, and wherein each of the one or more electrical switch contacts is disposed adjacent to
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one of the one or more actuators 320 of the tail cap assembly 300. The light 100 may further
comprise: a laser light source 510 may include a laser housing and a laser source therein
configured to emit laser light from a forward end thereof along a longitudinal axis of the laser
housing, the laser housing having a forward end substantially defining a portion of a hemisphere
about the longitudinal axis, the laser housing defining a first side thereof that is substantially
parallel to the longitudinal axis and defining a substantially flat second side thereof that is
substantially parallel to the longitudinal axis and substantially perpendicular to the first side
thereof, the first and second sides of the laser housing being spaced away from the forward end
of the laser light source 510; the light body 200, 200" having a receptacle having a forward end
configured for receiving the forward end of the laser housing and having an opening
therethrough for passing the laser light emitted by the laser source; a biasing spring in the light
body 200, 200' configured to bias the laser light source 510 to move transversely to the
longitudinal axis in a direction that is not perpendicular to either the first side or to the second
side of the laser housing; a first laser aiming screw in a threaded hole in the light body 200, 200’
disposed for bearing against the first side of the laser housing in opposition to the bias of the
biasing spring, wherein rotating the first laser aiming screw in a first direction causes the laser
housing to move in a first direction in opposition to the bias of the biasing spring and wherein
rotating the first laser aiming screw in a direction opposite to the first direction causes the laser
housing to move in an opposite direction under the bias of the biasing spring; a second laser
aiming screw in a threaded hole in the light body 200, 200' that is at an acute angle relative to
the threaded hole for the first laser aiming screw, the second laser aiming screw being disposed
for bearing against the second side of the laser housing in opposition to the bias of the biasing
spring, wherein each of the first and second laser aiming screws has a longitudinal axis that is
substantially transverse to the longitudinal axis of the laser housing, wherein the longitudinal
axis the second laser aiming screw is at the acute angle relative to the longitudinal axis of the
first laser aiming screw, wherein rotating the second laser aiming screw in a first direction
causes the laser housing to move in a first direction in opposition to the bias of the biasing
spring and wherein rotating the second laser aiming screw in a direction opposite to the first
direction causes the laser housing to move in an opposite direction under the bias of the biasing
spring, whereby the first and second laser aiming screws act upon the first and second surfaces

of the laser housing in substantially perpendicular directions.
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[ 102] A light 100 including a laser light source arrangement 510 may comprise: a laser
light source 510 may include a laser housing and a laser source therein configured to emit laser
light from a forward end thereof along a longitudinal axis of the laser housing, the laser housing
having a forward end substantially defining a portion of a hemisphere about the longitudinal
axis, the laser housing defining a first side thereof that is substantially parallel to the
longitudinal axis and defining a substantially flat second side thereof that is substantially parallel
to the longitudinal axis and substantially perpendicular to the first side thereof, the first and
second sides of the laser housing being spaced away from the forward end of the laser light
source 510; a light body 200, 200' having a receptacle for receiving the laser light source 510
therein, the receptacle having a forward end configured for receiving the forward end of the
laser housing and having an opening therethrough for passing the laser light emitted by the laser
source; a biasing spring 540 in the light body 200, 200" configured to bias the laser light source
510 to move transversely to the longitudinal axis in a direction that is not perpendicular to either
the first side or to the second side of the laser housing; a first laser aiming screw 520 in a
threaded hole in the light body 200, 200' disposed for bearing against the first side of the laser
housing in opposition to the bias of the biasing spring 540, wherein rotating the first laser
aiming screw 520 in a first direction causes the laser housing 510 to move in a first direction in
opposition to the bias of the biasing spring and wherein rotating the first laser aiming screw in a
direction opposite to the first direction causes the laser housing 510 to move in an opposite
direction under the bias of the biasing spring; a second laser aiming screw 530 in a threaded hole
in the light body 200, 200’ that is at an acute angle relative to the threaded hole for the first laser
aiming screw 520, the second laser aiming screw 530 being disposed for bearing against the
second side of the laser housing in opposition to the bias of the biasing spring 540, wherein each
of the first and second laser aiming screws 520, 530 has a longitudinal axis that is substantially
transverse to the longitudinal axis of the laser housing, wherein the longitudinal axis the second
laser aiming screw is at the acute angle relative to the longitudinal axis of the first laser aiming
screw, wherein rotating the second laser aiming screw 530 in a first direction causes the laser
housing to move in a first direction in opposition to the bias of the biasing spring 540 and
wherein rotating the second laser aiming screw 530 in a direction opposite to the first direction
causes the laser housing to move in an opposite direction under the bias of the biasing spring

540, whereby the first and second laser aiming screws 520, 530 act upon the first and second
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surfaces of the laser housing in substantially perpendicular directions. The second laser aiming
screw 530 may have a conical surface that bears against the second surface of the laser housing;
or the second laser aiming screw 530 may have a conical surface that bears against the second
surface of the laser housing and the conical surface has an included angle selected for the
conical surface to bear substantially tangentially against the second surface of the laser housing;
whereby the first and second laser aiming screws 520, 530 act upon the first and second surfaces
of the laser housing in the substantially perpendicular directions. The second laser aiming screw
530 may have a coarser thread pitch than does the first laser aiming screw 520; or the second
laser aiming screw 530 may have a coarser thread pitch than does the first laser aiming screw
520 and the coarser thread pitch may be selected so that each rotation of the second laser aiming
screw 530 provides an angular change in elevation that approximates an angular change in
azimuth produced by one rotation of the first laser aiming screw 520. The light body 200, 200’
may include: a tail cap assembly 300 may include one or more actuators 320 on one or more
external surfaces of the tail cap assembly 300 configured for actuating one or more electrical
switch contacts internal to the light body 200, 200' for selectively coupling the laser light source
to the source of electrical power for energizing the laser light source to produce light; the tail
cap assembly 300 may further include a housing shell 312 having one or more openings
therethrough for defining one or more cantilevered supports extending from a support part of the
housing shell 312 and imparting flexibility to the one or more cantilevered supports, wherein the
one or more actuators 320 are at respective ends of the one or more cantilevered supports distal
from the support part of the housing shell 312, the tail cap assembly 300 may further include a
resilient material 330 in the one or more openings through the housing shell 312 for sealing the
housing shell 312 while leaving the actuators 320 flexibly cantilevered. The electrical switch
362 may include one or more electrical switch contacts, and wherein each of the one or more
electrical switch contacts is disposed adjacent to one of the one or more actuators 320 of the tail
cap assembly 300. A light source 400, 440 therefor may comprise: a light source assembly 400,
440 supported by the light body 200 for selectively producing light, the light source assembly
400, 440 may include: a light source 440 for producing light when energized; an optically
reflective element disposed adjacent the light source for defining a light beam emitted by the
light; a threaded member 430 supporting the light source 440 and the optically reflective
element 420 and having a threaded cylindrical part defining an end of the light source assembly
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400, wherein threads of the threaded member 430 are configured to be threaded into the
threaded opening of the light body; the end of the light source assembly 400 having one or more
ridges and/or recesses near the periphery of the threads thereof for engaging one or more of the
one or more electrical contacts when the light source assembly is at a first predetermined
rotational position relative to the threaded opening of the light body, the end of the light source
assembly having one or more mode selecting electrical contacts near the periphery thereof for
respectively making electrical contact with the one or more electrical contacts of the light body
when the light source assembly is at one or more respective different predetermined rotational

positions relative to the threaded opening of the light body.

[ 103] As used herein, the term “about” means that dimensions, sizes, formulations,
parameters, shapes and other quantities and characteristics are not and need not be exact, but
may be approximate and/or larger or smaller, as desired, reflecting tolerances, conversion
factors, rounding off, measurement error and the like, and other factors known to those of skill
in the art. In general, a dimension, size, formulation, parameter, shape or other quantity or
characteristic is “about” or “approximate”whether or not expressly stated to be such. It is noted
that embodiments of very different sizes, shapes and dimensions may employ the described
arrangements.

[ 104] Although terms such as “front,” “back,” “rear,” “side,” “end,” “top,” “bottom,”
“up,” “down,” “left,” “right,” “upward,” “downward,” “forward,” “backward,” “under” and/or

% (¢

“over,” “vertical,” “horizontal,” and the like may be used herein as a convenience in describing
one or more embodiments and/or uses of the present arrangement, the articles described may be
positioned in any desired orientation and/or may be utilized in any desired position and/or
orientation. Such terms of position and/or orientation should be understood as being for
convenience only, and not as limiting of the invention as claimed.

[ 105] As used herein, the term “and/or” encompasses both the conjunctive and the
disjunctive cases, so that a phrase in the form “A and/or B” encompasses “A” or “B” or “A and
B.” In addition, the term “at least one of” one or more elements is intended to include one of
any one of the elements, more than one of any of the elements, and two or more of the elements

up to and including all of the elements, and so, ¢.g., the phrase in the form “at least one of A, B

and C” includes “A,” “B,” “C,” “A and B,” “A and C,” “B and C,” and “A and B and C.”
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[ 106] The term battery is used herein to refer to an electro-chemical device comprising
one or more electro-chemical cells and/or fuel cells, and so a battery may include a single cell or
plural cells, whether as individual units or as a packaged unit. A battery is one example of a
type of an electrical power source suitable for a portable or other device. Such devices could
include power sources including, but not limited to, fuel cells, super capacitors, solar cells, and
the like. Any of the foregoing may be intended for a single use or for being rechargeable or for
both.

[ 107] Various embodiments of a battery may have one or more battery cells, e.g., one,
two, three, four, or five or more battery cells, as may be deemed suitable for any particular
device. A battery may employ various types and kinds of battery chemistry types, ¢.g., a carbon-
zinc, alkaline, lead acid, nickel-cadmium (Ni-Cd), nickel-metal-hydride (NiMH) or lithium-ion
(Li-Ion) battery type, of a suitable number of cells and cell capacity for providing a desired
operating time and/or lifetime for a particular device, and may be intended for a single use or for
being rechargeable or for both. Examples may include a single use or rechargeable Li-lon
battery typically producing about 3.0-3.5 volts, it being noted that the voltages produced thereby
will be higher when approaching full charge and will be lower in discharge, particularly when
providing higher current and when reaching a low level of charge, e.g., becoming discharged.

[ 108] The term DC converter is used herein to refer to any electronic circuit that
receives at an input electrical power at one voltage and current level and provides at an output
DC electrical power at a different voltage and/or current level. Examples may include a DC-DC
converter, an AC-DC converter, a boost converter, a buck converter, a buck-boost converter, a
single-ended primary-inductor converter (SEPIC), a series regulating element, a current level
regulator, and the like. The input and output thereof may be DC coupled and/or AC coupled,
e.g., as by a transformer and/or capacitor. A DC converter may or may not include circuitry for
regulating a voltage and/or a current level, e.g., at an output thereof, and may have one or more
outputs providing electrical power at different voltage and/or current levels and/or in different
forms, e.g., AC or DC.

[ 109] A fastener as used herein may include any fastener or other fastening device that
may be suitable for the described use, including threaded fasteners, e.g., bolts, screws and driven
fasteners, as well as pins, rivets, nails, spikes, barbed fasteners, clips, clamps, nuts, speed nuts,

cap nuts, acorn nuts, and the like. Where it is apparent that a fastener would be removable in the
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usual use of the example embodiment described herein, then removable fasteners would be
preferred in such instances. A fastener may also include, where appropriate, other forms of
fastening such as a formed head, ¢.g., a peened or heat formed head, a weld, e.g., a heat weld or
ultrasonic weld, a braze, and adhesive, and the like.

[110] As used herein, the terms “connected” and “coupled” as well as variations
thereof are not intended to be exact synonyms, but to encompass some similar things and some
different things. The term “connected” may be used generally to refer to elements that have a
direct electrical and/or physical contact to each other, whereas the term “coupled” may be used
generally to refer to elements that have an indirect electrical and/or physical contact with each
other, e.g., via one or more intermediate elements, so as to cooperate and/or interact with each

other, and may include elements in direct contact as well.

[ 111] While the present invention has been described in terms of the foregoing
example embodiments, variations within the scope and spirit of the present invention as defined
by the claims following will be apparent to those skilled in the art. For example, light 100 may
be configured with or without a laser light source 500, and/or with or without an azimuth and
elevation adjustment as described. Further, a light 100, 100" may be configured with or without
a light source assembly 400 that is configured to provide a mode selecting feature as described,
and/or an IR light source.

[ 112] Whereas in the description of example embodiments a single LED is described,
e.g., for the illumination (white) LED 442 and for the IR LED 444, either or both LEDs may
include plural LEDs that may be connected in series and/or in parallel, and may be arranged in
an array in an appropriate optical position, as may be desired.

[ 113] While certain features may be described as a raised feature, ¢.g., a ridge, boss,
flange, projection or other raised feature, such feature may be positively formed or may be what
remains after a recessed feature, e.g., a groove, slot, hole, indentation, recess or other recessed
feature, is made. Similarly, while certain features may be described as a recessed feature, ¢.g., a
groove, slot, hole, indentation, recess or other recessed feature, such feature may be positively
formed or may be what remains after a raised feature, e.g., a ridge, boss, flange, projection or
other raised feature, is made. The lockout position of mode selecting light source assembly 400

of light 100, 100" is an example where such alternatives may be used.
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[ 114] Each of'the U.S. Provisional Applications, U.S. Patent Applications, and/or U.S.
Patents, identified herein is hereby incorporated herein by reference in its entirety, for any
purpose and for all purposes irrespective of how it may be referred to or described herein.

[ 115] Finally, numerical values stated are typical or example values, are not limiting
values, and do not preclude substantially larger and/or substantially smaller values. Values in
any given embodiment may be substantially larger and/or may be substantially smaller than the

example or typical values stated.
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WHAT IS CLAIMED IS:

1. A light comprising:

a light body having a cavity for receiving a source of electrical power;

a light source supported by said light body for selectively producing light;

a tail cap assembly of said light body including one or more actuators on one or
more external surfaces of said tail cap assembly configured for actuating one or more
electrical switch contacts internal to said light body for selectively coupling said light
source to the source of electrical power for energizing said light source to produce light;

said tail cap assembly further including a housing shell having one or more
openings therethrough for defining one or more cantilevered supports extending from a
support part of said housing shell and imparting flexibility to the one or more
cantilevered supports, wherein the one or more actuators are at respective ends of the one
or more cantilevered supports distal from the support part of the housing shell, said tail
cap assembly further including a resilient material in the one or more openings through
the housing shell for sealing the housing shell while leaving the actuators flexibly

cantilevered.

2. The light of claim 1 wherein said housing shell has first and second opposing surfaces
and a connecting surface therebetween, the connecting surface of said housing shell
having a central part from which the respective cantilevered supports extend
substantially to the first and second opposing surfaces and wherein said one or more
actuators include first and second actuators located at the distal ends of the cantilevered
supports and extending along the opposing surfaces of said housing shell, whereby each
said actuator is movable inwardly to said housing shell when pressed generally
perpendicularly to an opposing surface and when pressed generally perpendicularly to

the connecting surface.

3. The light of claim 2 wherein said one or more electrical switches include first and
second electrical switches disposed in said light body adjacent the first and second

actuators, whereby the first and/or second electrical switches are respectively actuated
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when said first and/or second actuators are pressed as set forth in claim 2.

The light of claim 3 further comprising a flexible circuit board having a central contact
pad and a pair of flexible arms extending therefrom, wherein:

said first and second electrical switches are disposed at respective ends of the
flexible arms distal the central contact pad; or

said first and second electrical switches each include a snap dome switch contact

disposed at a respective end of the flexible arms distal the central contact pad.

The light of claim 2 wherein each of said cantilevered supports is L-shaped with a longer
part thereof extending from the central part of said housing shell and with a shorter part
thereof extending along one of the side surfaces, wherein said actuator extends from the
distal end of the shorter part of the L-shaped cantilevered support along the one of the

side surfaces in a direction toward the connecting surface.

The light of claim 1 wherein said one or more electrical switch contacts include a snap

dome switch contact.

The light of claim 1 wherein said housing shell and said resilient material are
molecularly bonded or are chemically bonded to each other, thereby to from a permanent

and rugged seal.

The light of claim 7 wherein:
said resilient material is over molded onto said housing shell; or

said resilient material is over molded onto said housing shell without requiring a primer.

The light of claim 1 wherein said light source comprises:
a light source assembly supported by said light body for selectively producing
light, said light source assembly including:
said light source for producing light when energized;

an optically reflective element disposed adjacent said light source for
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defining a light beam emitted by said light;

a threaded member supporting said light source and said optically
reflective element and having a threaded cylindrical part defining an end of said
light source assembly, wherein threads of said threaded member are configured to
be threaded into the threaded opening of said light body;

the end of said light source assembly having one or more ridges and/or
recesses near the periphery of the threads thereof for engaging one or more of the
one or more electrical contacts when said light source assembly is at a first
predetermined rotational position relative to the threaded opening of said light
body, the end of said light source assembly having one or more mode selecting
electrical contacts near the periphery thereof for respectively making electrical
contact with the one or more electrical contacts of said light body when said light
source assembly is at one or more respective different predetermined rotational

positions relative to the threaded opening of said light body.

The light of claim 1 further comprising:

a laser light source including a laser housing and a laser source therein
configured to emit laser light from a forward end thereof along a longitudinal axis of the
laser housing, said laser housing having a forward end substantially defining a portion of
a hemisphere about the longitudinal axis, said laser housing defining a first side thereof
that 1s substantially parallel to the longitudinal axis and defining a substantially flat
second side thereof that is substantially parallel to the longitudinal axis and substantially
perpendicular to the first side thereof, the first and second sides of the laser housing
being spaced away from the forward end of said laser light source;

said light body having a receptacle having a forward end configured for receiving
the forward end of said laser housing and having an opening therethrough for passing the
laser light emitted by the laser source;

a biasing spring in said light body configured to bias said laser light source to
move transversely to the longitudinal axis in a direction that is not perpendicular to
either the first side or to the second side of said laser housing;

a first laser aiming screw in a threaded hole in said light body disposed for
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bearing against the first side of said laser housing in opposition to the bias of said
biasing spring,

wherein rotating said first laser aiming screw in a first direction causes the laser
housing to move in a first direction in opposition to the bias of the biasing spring and
wherein rotating said first laser aiming screw in a direction opposite to the first direction
causes the laser housing to move in an opposite direction under the bias of the biasing
spring;

a second laser aiming screw in a threaded hole in said light body that is at an
acute angle relative to the threaded hole for said first laser aiming screw, said second
laser aiming screw being disposed for bearing against the second side of said laser
housing in opposition to the bias of said biasing spring,

wherein each of said first and second laser aiming screws has a longitudinal axis
that 1s substantially transverse to the longitudinal axis of said laser housing, wherein the
longitudinal axis the second laser aiming screw is at the acute angle relative to the
longitudinal axis of said first laser aiming screw,

wherein rotating said second laser aiming screw in a first direction causes the
laser housing to move in a first direction in opposition to the bias of the biasing spring
and wherein rotating said second laser aiming screw in a direction opposite to the first
direction causes the laser housing to move in an opposite direction under the bias of the
biasing spring,

whereby said first and second laser aiming screws act upon the first and second

surfaces of said laser housing in substantially perpendicular directions.

A light comprising:

a light body having a cavity for receiving a source of electrical power and having
a threaded opening;

one or more electrical contacts disposed proximate the threaded opening of said
light body;

a light source assembly supported by said light body for selectively producing

light, said light source assembly including:
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a light source for producing light when energized;

an optically reflective element disposed adjacent said light source for
defining a light beam emitted by said light;

a threaded member supporting said light source and said optically
reflective element and having a threaded cylindrical part defining an end of said
light source assembly, wherein threads of said threaded member are configured to
be threaded into the threaded opening of said light body;

the end of said light source assembly having one or more ridges and/or
recesses near the periphery of the threads thereof for engaging one or more of the
one or more electrical contacts when said light source assembly is at a first
predetermined rotational position relative to the threaded opening of said light
body, the end of said light source assembly having one or more mode selecting
electrical contacts near the periphery thereof for respectively making electrical
contact with the one or more electrical contacts of said light body when said light
source assembly is at one or more respective different predetermined rotational
positions relative to the threaded opening of said light body; and
wherein the one or more mode selecting electrical contacts of said light source

assembly are coupled to the source of electrical power via the one or more electrical

contacts of said light body for energizing said light source.

The light of claim 11 wherein said light source assembly includes:

a face cap having threads that engage the threads of said threaded member for
retaining said optically reflective element to said threaded member; or

a lens adjacent said optically reflective element and a face cap having threads that
engage the threads of said threaded member for retaining said lens and said optically

reflective element to said threaded member.

The light of claim 11 wherein said light source assembly includes:
a circuit board adjacent the end of the threaded cylindrical part of said threaded
member, wherein the one or more mode selecting electrical contacts are near a periphery

of said circuit board; or
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a circuit board adjacent the end of the threaded cylindrical part of said threaded
member, wherein said light source is mounted to a first surface of said circuit board and
wherein the one or more mode selecting electrical contacts are on an opposing surface of

said circuit board and near the periphery thereof.

The light of claim 13 wherein said light source assembly further includes a retainer:
said retainer retaining said circuit board adjacent said threaded member; or
said retainer retaining said circuit board adjacent said threaded member and

defining the one or more ridges and/or recess of said light source assembly; or
said retainer retaining said circuit board adjacent said threaded member and

defining the one or more ridges and/or recess and supporting the central electrical

contact of said light source assembly.

The light of claim 13 wherein the end of said light source assembly includes a central
electrical contact supported by said circuit board and configured for connecting to the

source of electrical power when the source of electrical power is disposed in the cavity

of said light body.

The light of claim 15 wherein the end of said light source assembly includes a central
electrical spring contact configured to extend into the cavity of said light body for
connecting to the source of electrical power when the source of electrical power is
disposed therein and said light source assembly is disposed in the threaded opening of

said light body.

The light of claim 13 wherein the periphery of said circuit board is at least in part
circular and wherein said mode selecting electrical contacts are arcuate electrical

contacts.

The light of claim 11 wherein said light source assembly includes a central electrical
contact configured to extend into the cavity of said light body for connecting to the

source of electrical power when the source of electrical power is disposed therein and
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said light source assembly is disposed in the threaded opening of said light body.

The light of claim 11 wherein:

said threaded member is thermally conductive to provide a heat sink for said light
source; or

said light source includes a light emitting diode and said threaded member is

thermally conductive to provide a heat sink for said light emitting diode.

The light of claim 11 further comprising an electrical switch supported by said light body
for selectively causing the one or more electrical contacts of said light body to be

coupled to the source of electrical power for energizing said light source.

The light of claim 11 wherein said light body includes:

a tail cap assembly including one or more actuators on one or more external
surfaces of said tail cap assembly configured for actuating one or more electrical switch
contacts internal to said light body for selectively coupling said light source to the source
of electrical power for energizing said light source to produce light;

said tail cap assembly further including a housing shell having one or more
openings therethrough for defining one or more cantilevered supports extending from a
support part of said housing shell and imparting flexibility to the one or more
cantilevered supports, wherein the one or more actuators are at respective ends of the one
or more cantilevered supports distal from the support part of the housing shell, said tail
cap assembly further including a resilient material in the one or more openings through
the housing shell for sealing the housing shell while leaving the actuators flexibly

cantilevered.

The light of claim 21 wherein said electrical switch includes one or more electrical
switch contacts, and wherein each of said one or more electrical switch contacts is

disposed adjacent to one of said one or more actuators of said tail cap assembly.
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The light of claim 11 further comprising:

a laser light source including a laser housing and a laser source therein
configured to emit laser light from a forward end thereof along a longitudinal axis of the
laser housing, said laser housing having a forward end substantially defining a portion of
a hemisphere about the longitudinal axis, said laser housing defining a first side thereof
that 1s substantially parallel to the longitudinal axis and defining a substantially flat
second side thereof that is substantially parallel to the longitudinal axis and substantially
perpendicular to the first side thereof, the first and second sides of the laser housing
being spaced away from the forward end of said laser light source;

said light body having a receptacle having a forward end configured for receiving
the forward end of said laser housing and having an opening therethrough for passing the
laser light emitted by the laser source;

a biasing spring in said light body configured to bias said laser light source to
move transversely to the longitudinal axis in a direction that is not perpendicular to
either the first side or to the second side of said laser housing;

a first laser aiming screw in a threaded hole in said light body disposed for
bearing against the first side of said laser housing in opposition to the bias of said
biasing spring,

wherein rotating said first laser aiming screw in a first direction causes the laser
housing to move in a first direction in opposition to the bias of the biasing spring and
wherein rotating said first laser aiming screw in a direction opposite to the first direction
causes the laser housing to move in an opposite direction under the bias of the biasing
spring;

a second laser aiming screw in a threaded hole in said light body that is at an
acute angle relative to the threaded hole for said first laser aiming screw, said second
laser aiming screw being disposed for bearing against the second side of said laser
housing in opposition to the bias of said biasing spring,

wherein each of said first and second laser aiming screws has a longitudinal axis
that 1s substantially transverse to the longitudinal axis of said laser housing, wherein the
longitudinal axis the second laser aiming screw is at the acute angle relative to the

longitudinal axis of said first laser aiming screw,
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wherein rotating said second laser aiming screw in a first direction causes the
laser housing to move in a first direction in opposition to the bias of the biasing spring
and wherein rotating said second laser aiming screw in a direction opposite to the first
direction causes the laser housing to move in an opposite direction under the bias of the
biasing spring,

whereby said first and second laser aiming screws act upon the first and second

surfaces of said laser housing in substantially perpendicular directions.

A light including a laser light source arrangement comprising:

a laser light source including a laser housing and a laser source therein
configured to emit laser light from a forward end thereof along a longitudinal axis of the
laser housing, said laser housing having a forward end substantially defining a portion of
a hemisphere about the longitudinal axis, said laser housing defining a first side thereof
that 1s substantially parallel to the longitudinal axis and defining a substantially flat
second side thereof that is substantially parallel to the longitudinal axis and substantially
perpendicular to the first side thereof, the first and second sides of the laser housing
being spaced away from the forward end of said laser light source;

a light body having a receptacle for receiving said laser light source therein, the
receptacle having a forward end configured for receiving the forward end of said laser
housing and having an opening therethrough for passing the laser light emitted by the
laser light source;

a biasing spring in said light body configured to bias said laser light source to
move transversely to the longitudinal axis in a direction that is not perpendicular to
cither the first side or to the second side of said laser housing;

a first laser aiming screw in a threaded hole in said light body disposed for
bearing against the first side of said laser housing in opposition to the bias of said
biasing spring,

wherein rotating said first laser aiming screw in a first direction causes the laser
housing to move in a first direction in opposition to the bias of the biasing spring and

wherein rotating said first laser aiming screw in a direction opposite to the first direction
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causes the laser housing to move in an opposite direction under the bias of the biasing
spring;

a second laser aiming screw in a threaded hole in said light body that is at an
acute angle relative to the threaded hole for said first laser aiming screw, said second
laser aiming screw being disposed for bearing against the second side of said laser
housing in opposition to the bias of said biasing spring,

wherein each of said first and second laser aiming screws has a longitudinal axis
that 1s substantially transverse to the longitudinal axis of said laser housing, wherein the
longitudinal axis the second laser aiming screw is at the acute angle relative to the
longitudinal axis of said first laser aiming screw,

wherein rotating said second laser aiming screw in a first direction causes the
laser housing to move in a first direction in opposition to the bias of the biasing spring
and wherein rotating said second laser aiming screw in a direction opposite to the first
direction causes the laser housing to move in an opposite direction under the bias of the
biasing spring,

whereby said first and second laser aiming screws act upon the first and second

surfaces of said laser housing in substantially perpendicular directions.

The light of claim 24 wherein:

said second laser aiming screw has a conical surface that bears against the second
surface of said laser housing; or

said second laser aiming screw has a conical surface that bears against the second
surface of said laser housing and the conical surface has an included angle selected for
the conical surface to bear substantially tangentially against the second surface of said
laser housing;

whereby said first and second laser aiming screws act upon the first and second

surfaces of said laser housing in the substantially perpendicular directions.

The light of claim 24 wherein;
said second laser aiming screw has a coarser thread pitch than does said first laser

alming screw; or
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said second laser aiming screw has a coarser thread pitch than does said first laser
aiming screw and the coarser thread pitch is selected so that each rotation of said second
laser aiming screw provides an angular change in elevation that approximates an angular

change in azimuth produced by one rotation of said first laser aiming screw.

The light of claim 24 wherein said light body includes:

a tail cap assembly including one or more actuators on one or more external
surfaces of said tail cap assembly configured for actuating one or more electrical switch
contacts internal to said light body for selectively coupling said laser light source to the
source of electrical power for energizing said light source to produce light;

said tail cap assembly further including a housing shell having one or more
openings therethrough for defining one or more cantilevered supports extending from a
support part of said housing shell and imparting flexibility to the one or more
cantilevered supports, wherein the one or more actuators are at respective ends of the one
or more cantilevered supports distal from the support part of the housing shell, said tail
cap assembly further including a resilient material in the one or more openings through
the housing shell for sealing the housing shell while leaving the actuators flexibly

cantilevered.

The light of claim 27 wherein said electrical switch includes one or more electrical
switch contacts, and wherein each of said one or more electrical switch contacts is

disposed adjacent to one of said one or more actuators of said tail cap assembly.

The light of claim 24 wherein said light source comprises:
a light source assembly supported by said light body for selectively producing
light, said light source assembly including:
said light source for producing light when energized;
an optically reflective element disposed adjacent said light source for
defining a light beam emitted by said light;
a threaded member supporting said light source and said optically

reflective element and having a threaded cylindrical part defining an end of said
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light source assembly, wherein threads of said threaded member are configured to
be threaded into the threaded opening of said light body;

the end of said light source assembly having one or more ridges and/or
recesses near the periphery of the threads thereof for engaging one or more of the
one or more electrical contacts when said light source assembly is at a first
predetermined rotational position relative to the threaded opening of said light
body, the end of said light source assembly having one or more mode selecting
electrical contacts near the periphery thereof for respectively making electrical
contact with the one or more electrical contacts of said light body when said light
source assembly is at one or more respective different predetermined rotational

positions relative to the threaded opening of said light body.
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AMENDED CLAIMS
received by the International Bureau on 07 May 2019 (07.05.2019)

WHAT 15 CLATMED IS:

1.

-2

A light comprising;

a light body having a cavity for receiving a source of electrical power;

a light source supported by said light body for selectively producing light;

a tail cap assembly of said light body including one or more actuators on one or
more external surfaces of said tail cap assembly configured for actuating one or more
electrical switch contacts intemal to said light body for sclectively coupling said light
source to the source ol electrical power for encrgizing said light source to produce light;

said tail cap assembly further including a housing shell having one or more
openings therethrough for defining one or more cantilevered supports extending from a
support part of said housing shell and imparting flexibility to the one or more
cantilevered supports, wherein the one or more actuators are at respective ends of the one
or more cantilevered supports distal from the support part of the housing shell, said tail
cap assembly further including a resilient material in the one or more openings through
the housing shell for sealing the housing shell while lzaving the actuators flexibly

cantilevered.

The light of claim 1 wherein said housing shell has first and sccond opposing surfaces
and a connecting surface therebetween, the connecting surface of said housing shell
having a central part from which the respective cantilevered supports extend
substantially to the first and second opposing surfaces and wherein said onc or more
actuators include first and second actuators located at the distal ends of the cantilevered
supports and extending along the opposing surfaces of said housing shell, whereby cach
said actuator is movable inwardly to said housing shell when pressed generally
perpendicularly to an opposing surface and when pressed generally perpendiculaly to

the connecting surface.
The light of claim 2 wherein said one or more electrical switches include first and
second electrical switches disposed in said light body adjacent the first and second

actuators, whereby the first and/or second electrical switches are respeclively actuated
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when said first and/or second actuators are pressed as set forth in claim 2.

4. The light of claim 3 further comprising a flexible circuit board having a central contact
pad and a pair of flexible arms extending therefrom, wherein:
said first and second electrical switches are disposcd at respective ends of the
flexiblc arms distal the central contact pad; or
said first and second electrical switches cach include a snap dome switch contact

disposed at a respective end of the flexible arms distal the central contact pad.

5. The light of claim 2 wherein each of said cantilevered supports is L-shaped with a longer
part thereof extending from the central part of said housing shell and with a shorter part
thereof extending along one of the side surfaces, wherein said actuator extends from the
distal end of the shorter part of the L-shaped cantilevered support along the one of the

side surfaces in a direction toward the connecting surface.

6. The light of claim 1 wherein said one or more electrical switch contacts include a snap

dome switch contact.

7. The light of claim | wherein said housing shcll and said resilient material are
molecularly bonded or are chemically bonded to each other, thereby to from a permanent

and rugged seal.

8. The light of claim 7 wherein:
said resilient material is over molded onto said housing shell; or

said resilient material is over molded onto said housing shell without requiring a primer.

9. The light of claim 1 wherein said light source comprises:
a light source assembly supported by said light body for selectively producing
light, said light source assembly including:
said light source for producing light when energized;

an optically reflective element disposed adjacent said light source lor
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defining a light beam emitted by said light;

a threaded member supporting said light source and said optically
reflective element and having a threaded cylindrical part defining an end of said
light source assembly, wherein threads of said threaded member are configured to
be threaded into the threaded opening of said light body;

the end of said light source assembly having one or more ridges and/or
recesses near the petiphery of the threads thereof for engaging one or more of the
one or mote clectrical contacts when said light source assembly is at a first
predetermined rotational position relaiive to the threaded opening of said light
body, the end of said light source assembly having one or more mode selecting
electrical contacts ncar the periphery thereof for respectively making electrical
contact with the one or more electrical contacts of said light body when said light
source assembly is at one or more respective different predetermined rotational

positions relative to the threaded opening of said light body.

The light of ¢laim 1 [urther comprising:

a laser light source including a laser housing and a laser source therein
configured to emit laser light from a forward end thereof along a longitudinal axis of the
laser housing. said laser housing having a forward end substantially defining a portion of
a hemisphere about the longitudinal axis, said laser housing defining a first side thereaf
that is substantially parallel to the longitudinal axis and defining a substantially flat
second side thereof that is substantially parallel to the longitudinal axis and substantially
perpendicular to the first side thereof, the first and second sides of the laser housing
being spaced away from the forward end of said laser light source;

said Hght body having a receptacle having a forward end configured for receiving
the forward end of said laser housing and having an opening therethrough for passing the
lager light envitted by the laser source;

a biasing spring in said light body configured to hias said laser light source to
move transversely to the longitudinal axis in a direction that is not perpendicular to
either the first side or to the second side of said laser housing;

a first laser aiming screw in a threaded hole in said light body disposed for
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bearing against the first side of said laser housing in opposition to the bias of said
masing apring,

wherein rotating said first lascr aiming screw in a first direclion cavses the laser
housing to move m a first direction in opposition to the bias of the biasing spring and
wherein rotating said first laser aiming screw 1n a direction opposite to the first direction
causes the Taser housing to move in an opposite direction under the bias of the biasing
spring:

a sccond laser aiming screw n a threaded hole in said light body that is at an
acute angle relative to the threaded hole for said first laser aiming screw, said second
laser aiming screw being disposed for bearing against the second side of said laser
housing in oppesition to the bias of said biasing spring,

wherein each of said first and second laser aiming screws has a longitudinal axis
that is substantially transverse to the longitudinal axis of said laser housing, wherein the
longitudinal axis the second laser aiming screw is at the acute angle relative to the
longitudinal axis of said first laser aiming screw,

wherein rotating said second laser aiming screw in a first direction causes the
lascr housing to move in a first direction in opposition to the bias of the biasing spring
and wherein rotating satd second laser aiming screw in a direction opposite to the first
direction causes the laser housing to move in an opposite direction under the bias of the
biasing spring.

whereby said first and second laser aiming screws act upon the first and second

surfaces of said laser housing in substantially perpendicular directions,

A light comprising:

a light body having a cavity for receiving a source of electrical power and having
a threaded opening;

one or more electrical contacts disposed proximate the threaded opening of said
light body;

a light source assembly supported by said light body for selectively producing

light, said light source assembly including:
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a light source for producing light when energized;

an optically reflective element disposed adjacent said light source for
defining a light beam emitled by said light;

a threaded member supporting said light source and said optically
reflective element and having a threaded cylindrical part defining an end of said
light source assembly, wherein threads of said threaded member are threaded into
the threaded opening of said light body;

the end of said light source assembly having one or more ridges and/or
recesses near the periphery of the threads thereof for engaging one or more of the
one or more electrical contacts when said fight source assembly is at a first
predetermined rotational position relative to the threaded opening of said light
body, the end of said light source assembly having one or more mode selecting
electrical contacts near the periphery of the end thereof for respectively making
electrical contact with the one or more electrical contacts of said light body when
said light source assembly is at one or more respective different predetermined
rotational positions relative to the threaded opening of said light body; and
wherein the onc or more mode selecting electrical contacts of said linht source

assembly are coupled to the source of electrical power via the one or more electrical

contacts of said light body for energizing said light source.

The light of claim 11 wherein said light source assembly includes:

a face cap having threads that engage the threads of said threaded member for
retaining said optically reflective element to said threaded member; or

a lens adjacent said optically reflective element and a face cap having threads that
engage the threads of said threaded member for retaining said lens and said optically

reflective element to said threaded membet,

The light of claim 11 whergin said light source assembly includes:
a circuit board adjacent the end of the threaded cylindrical part of said threaded
member, wherein the one or more mode selecting clectrical contacts are near a periphery

of said circuit board; or
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a circuit board adjacent the end of the threaded cylindrical part of said threaded
member, wherein said light source is mounted to a first surface of said circujt board and
wherein the one or more mode selecting electrical contacts are on an opposing surlace of

said circuit board and near the periphery thereof.

T'he light of claim 13 wherein said light source assembly further includes a retainer-
said retainer retaining said circuit board adjacent said threaded member; or
said retainer retaining said circuit board adjacent said threaded member and

defining the one or more ridges and/or recess of said light source assembly; or
said retainer retaining said circuit board adjacent said threaded member and

defining the one or more ridges and/or recess and supporting the central electrical

contact of said light source assembly.

The light of ¢laim 13 wherein the end of said light source assembly includes a cevtral
electrical contact suppotted by said circuit board and configured for connecting (o the
source of electrical power when the source of electrical power is disposed in the cavity

of said light body.

The light of claim 15 wherein the end of said light source assembly includes a central
electrical spring contact configured to extend mio the cavity of said light body for
connecting to the source of electrical power when the source of electrical power is
disposed therein and said light source assembly is disposcd in the threaded opening of

said light body.

The light of claim 13 wherein the periphery of said circuit board is at least in part
circolar and wherein said modc selecting electrical contacts are arcuate electrical

contacts.
The light of claim 11 wherein said light source assembly includes a central electrical

contact configured to extend into the cavity of said hight bedy for connecting to the

source of electrical power when the source of clectrical power is disposed therein and
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said light source assembly 1s disposed in the threaded opening of said light body.

The light of claim 11 wherein:

said threaded member is thermally conductive to provide a heat sink for said light
source; or

said light source includes a light emitting diode and said threaded member is

thermally conductive to provide a heat sink for said light emitting diode.

The light of claim 11 further comprising an electrical switch supported by said light body
for selectively causing the one or more electrical contacts of said light hody to be

coupled to the source of clectrical power for energizing said light source.
P g g

The light of claim || wherein said light body includes:

a tail cap assembly including one or more actuators on one or more external
surfaces of said tail cap assembly configured for actuating one or more electrical switch
contacts internal to said light body for selectively coupling said light source to the source
of electrical power for energizing said light source to produce Jight;

said tail cap assembly further including a housing shell having one or more
openings therethrough for defining one or more cantilevered supports extending from a
support part of said housing shell and imparting flexibility to the one or more
cantilevered supports, wherein the one or more actuators ave at respective ends of the one
or more cantilevered supports distal from the support part of the housing shell. said tail
cap assembly further including a resilient material in the one or more openings through
the housing shell for scaling the housing shell while leaving the actuators flexibly

cantilevered.
The light of ¢laim 21 wherein said electrical switch includes one or more electrical

switch contacts, and wherein each of said one or more electrical switch contacts is

disposed adjacent to one of said one or more actuators of said tail cap assembly.
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23, The light of claim 11 further comprising:

a laser light source including a laser housing and a laser source therein
configured to emit laser light from a [orward end thereol along a longitudinal axis of the
laser housing, said laser housing having a forward end substantially defining a portion of
a hemisphere about the longitudinal axis, said laser housing defining a first side thereof
that is substantially parallel to the longitudinal axis and defining a substantially flat
second side thereof that is substantially parallel to the longitudinal axis and substantially
perpendicular to the first side thereof, the first and second sides of the laser housing
being spaced away [rom the forward end of said laser light source;

said light body having a receptacle having a forward end configured for receiving
the forward end of said laser housing and having an opening therethrough for passing the
laser light emitted by the laser source;

a biasing spring in said light body configured to bias said laser light source to
move transversely to the longitudinal axis in a direction that is not perpendicular to
either the first side or to the second side of said laser housing;

a first laser aiming screw in a threaded hole in said light body disposed for
bearing against the first side of said laser housing in opposition to the bias of said
biasing spring,

wherein rotating said first laser aiming screw in a first direction causes the laser
housing to move in a first dircetion in opposition to the bias of the biasing spring and
wherein rotating said first laser aiming screw in a direction opposite to the first direction
causes the laser housing to move in an opposite direction under the bias of the biasing
spring;

a second laser aiming screw 1n a threaded hole in said light body that is at an
acute angle relative to the threaded hole for said first laser aiming screw, said second
laser aiming screw being disposcd for bearing against the second side of said laser
housing in opposition to the bias of said biasing spring,

wherein each of said first and second laser aiming serews has a longitudinal axis
that is substantially transverse to the longitudinal axis of zaid laser housing, wherein the
longrtudinal axis the second laser aiming screw is at the acute angle relative to the

longitudinal axis of said first laser aiming screw.
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wherein rotating said second laser aiming screw in a first direction causes the
laser housing to move in a first direction in opposition to the bias of the biasing spring
and wherein rotating said second laser aiming screw in a direction opposite to the first
direction causes the laser housing to move in an opposite direction under the bias of the
biasing spring,

whereby said first and second laser aiming screws act upon the [irst and second

surfaces of said laser housing in substantially perpendicular directions.

A light including a laser light source arran gemen'{ comprising:

a laser light souree including a laser housing and a laser source therein
configured to emit laser light from a forward end thereof along a longitudinal axis of the
laser housing. said laser housing having a forward end substantially defining a portion of
a hemisphere about the longitudinal axis, said laser housing defining a first side thereof
that is substantially parallel to the longitudinal axis and defining a substantially flat
second side thereof that is substantially parallel to the longitudinal axis and substantially
perpendicular to the first side thereof] the first and second sides of the laser housing
being spaced away from the forward end of said laser light source;

a light body having a receptacle for receiving said laser light source thercin, the
receptacle having a forward end configured for receiving the forward end of said laser
housing and having an opening therethrough for passing the laser light emitted by the
laser light source;

a biasing spring in said light body configured to bias said laser light source to
move transversely Lo the longitudinal axis in a direction that is not pcrpcndicular to
either the first side or to the second side of said laser housing;

a first laser aiming screw in a threaded hole in said light body disposed for
bearing against the first side of said laser housing in opposition to the bias of said
biasing spring,

wherein rotating said [irst lascer aiming screw in a first dircetion causcs the laser
housing to move in a first direction in opposition to the bias of the biasing spring and

wherein rotating said first Jascr aiming serew in a direction opposite to the first direction
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causes the laser houging to move in an opposite direction under the bias of the biasing
spring;

a second laser aiming screw in a threaded hole in said light body that is at an
acute angle relative to the threaded hole for said first laser atming screw, said sccond
laser aiming screw being disposed for bearing against the second side of said laser
housing in opposition to the bias of said biasing spring,

wherein each of said first and second laser aiming screws hag a longitudinal axis
that is substanlially transverse to the longitudinal axis of said laser housing. whercin the
longitudinal axis the second laser aiming screw 18 at the acute angle relative to the
longitudinal axis of said first laser aiming screw,

wherein rotating said second laser aiming screw in a first direction causes the
laser housing to move in a first direction in oppesition to the bias of the biasing spring
and wherein rotating said second laser aiming screw i a direction opposite to the first
direction causes the laser housing to move in an opposite direction under the bias of the
biaging spring,

whereby said first and second laser aiming screws act upon the first and second

surfaces of said laser housing in substantially perpendicular directions.

The light of claim 24 wherein:

said second lager aiming screw has a conical surface that bears against the second
surface of said laser housing; or

said second laser aiming screw has a conical surface that bears against the second
surface of said laser housing and the conical surface has an included angle selected for
the conical surface to bear substantially tangentially against the second surface of said
laser housing;

whereby said first and second laser aiming screws act upon the first and second

surlaces of said laser housing in the substantially perpendicular dircctions.
The light of claim 24 wherein;

said second laser aiming screw has a coarser thread pitch than does said first laser

ATING $CICW; Or
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said second laser aiming screw has a coarser thread pitch than does said first laser
alming screw and the coarser thread piteh is selected so that each rotation of said second
laser aiming screw provides an angular change in elevation that approximates an angular

change in azimuth produced by one rotation of said first laser aiming screw.

The light ol claim 24 wherein said light body includes:

a tail cap assembly including one or more actuators on one or more external
surfaces of said tail cap assembly configured for actuating one or more clectrical switch
contacts internal to said light body for selectively coupling said laser light source to the
source of electrical power Lor energizing said light source to produce light;

said tail cap assembly further including a housing shell having one or more
openings therethrough for defining one or more cantilevered supports extending from a
support part of said housing shell and imparting flexibility to the ope or more
cantilevered supports, wherein the one or more actuators are at respective ends of the one
ot more cantilevered supports distal from the support part of the housing shell, said tail
cap assembly further including a resilient material in the one or more opemngs through
the housing shell for sealing the housing shell while leaving the actuators flexibly

cantilevered.

The light of claim 27 wherein said ¢lectrical switch includes one or more electrical
switch contacts, and wherein each of said one or more electrical switch contacts is

disposed adjacent to one of said onc or more actuators of said tail cap assembly.

The light of claim 24 wherein said light source comprises:
a light source assembly supported by said light body for selectively producing
light, said light source assembly including:
said light source for producing light when energized;
an optically reflective element disposed adjacent said light source for
defining a light beam emitted by said light:
a threaded member supporting said light source and said optically

reflective element and having a threaded cylindrical part defining an end of said
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light source assembly, wherein threads of said threaded member are configured to
he threaded into the threaded opening of said light body;

the end of said light source assembly having one or more ridges and/or
recesses near the periphery of the threads thereof for engaging one or more of the
one or more electrical contacts when said light source assembly is at a first
predetermined rotational position relative to the threaded opening of said light
body, the end of said light source assembly having one or more mode selecting
electrical contacts near the periphery thereof for respectively making electrical
contact with the on¢ or more electrical contacts of said light body when said light
source assembly is at one or more respective different predetermined rotational

positions relative to the threaded opening of said light body.

A light comprising:

a light body having a cavity for receiving a source ol electrical power and having
a threaded opening;

one or more electrical contacts disposed proximate the threaded opening of said
light body:;

a light source assembly supported by said light body for selectively producing
light, said light source assembly including:

a light source for producing light when energized,;

an optically reflective element disposed adjacent said light source for
defining a light beam emitted by said light;

a threaded member supporting said light source and said optically
reflective element and having a threaded cylindrical part defiming an end of said
light source assembly, wherein threads of said threaded member are threaded into
the threaded opening of said light body,

one or more mode selecting electrical contacts near the periphery of the
end of said light source assembly for respectively making electrical contact with
the one or more electrical contacts of said light body when said light source

assembly is at a first predetermined rotational position relative to the threaded
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opcning of said Hght body and for not making electrical contact with the one or

more electrical comtacts of said light hody when said light source assembly is at a

second predetermined rotational position relative to the threaded opening of said

light body: |

wherein the ong or more mode selecting electrical contacts of said light source
assembly are coupled to the source of electrical power via the ane or more ¢lectrical
contacts of said light body for energizing said light source when the light source

assembly 13 in the first predetermined rotational position.

The light of claim 30 further including a detent for said light body and said light source
assembly for tending to retain said light body and said light source assembly in the first
predetermined rotational position or in the second predetermined rotational position or in
both the first predetermined rotational position and the second predetermined rotational

positton.

The light of ¢laim 31 wherein the detent is provided. by the end of said light source
assembly having one or more ridges and/or recesses near the periphery of the threads
thereof for engaging one or more of the one or morc ¢lectrical contacts when said light
source assembly is at a first predetermined rotational position relative to the threaded

opening of said light body.

The light of ¢laim 31 wherein the detent 1s provided by a spring on one of the light body
and the Tight source agsembly that has a raised portion for engaging a recess on the other

of the light body and the light source assembly.

The light of claim 31 wherein the detent tends to retain said light body and said light
source assembly:

in the second predetermined rotational position; or

in the second predetermined rotational position whereat said light source is

prevented from being energized.
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The light of claim 30 wherein said light source assembly includes:

a circuit board adjacent the end of the threaded cylindrical part of said threaded
member, wherein the one or more mode sclecting electrical contacts are near a periphery
of said circuit board; or

a circuit board adjacent the end of the threaded cylindrical part of said threaded
member, wherein said light source is adjacent to a [irst surface of said circuit board and
wherein the one or more mode selecting electrical contacts are on an opposing surface of

sald circuit board and near the penphery thereof.

The light of claim 35 wherein said light source assembly further includes a retainer:
said retainer retaining said circuit board adjacent said threaded member; or
said retainer retaining said circuit board adjacent sajd threaded member and

defining the onc or more ridges and/or recess of said light sowrce assembly; ot
said retainer retaining said circuit board adjacent said threaded member and

defining the one or more ridges and/or recess and supporting the central electrical

contact of said light source assembly.

The light of claim 35 wherein the end of said light source assembly includes a central
electrical contact supported by said cireuit board and configured for connecting to the
source of electrical power when the source of electrical power is disposed in the cavity

of said light body.

The light of claim 35 wherein the periphery of said circuit board is at least in part
circular and wherein said mode selecting electrical contacts are arcuate electrical

contacts,

The light of claim 30 wherein said hight source assembly includes a central electrical
contact configured to extend into the cavity of said light body for connecting to the
source of electrical power when the source of electrical power is disposed therein and

said light source assembly is disposed in the threaded opening of said light body.
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The light of ¢laim 30 wherein:

said threaded member is thermally conductive to provide a heat sink for said light
source; of

said light source includes a light emitting diode and said threaded member is

thermally conductive to provide a heat sink for said light emitting diode.

The light of claim 30 whertein said light source assembly includes:

a face cap having threads that engage the threads of said threaded member for
retaining said optically reflective clement to said threaded member; or

a lens adjacent said optically reflective clement and a face cap having threads that
engage the threads of said threaded member for retaining said lens and said optically

reflective element to said threaded member,

The light of claim 30 further comprising an electrical switch supported by said light body
for selectively causing the one or more electrical contacts ol said light body to be

coupled to the source of electrical power for energizing said light source.

The light of claim 30 wherein said light body includes:
a tail cap assembly including one or more actuators for actuating one or more
electrical switch contacts internal to said light body for selectively coupling said light

source to the source of electrical power for energizing said light source to produce light.

The light of claim 30 wherein said light body includes:

a housing shell having one or more openings therethrough for defining one or
more cantilevered supports extending from a support part of said housing shell and
mparting flexibility to the one or more cantilevered supports, and

a resilient material in the one or more openings through the housing shell for
sealing the housing shell while leaving the one or more cantilevered supports flexibly

cantilevered.

The light of claim 44 wherein the one or more cantilevered supports are configured to

AMENDED SHEET (ARTICLE 19)
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acluate one or more electrical switch contacts internal to said light body for selectively
coupling said laser light source to the source of electrical power for energizing said laser

light source to produce light.

The light of claim 30 further comprising:

a laser lipht source including a laser housing having a curved surface about a
longitudinal axis thereof, said laser housing defining substantially flat first and second
sides thereof that are substantially perpendicular to each other and substantially parallel
to the longitudinal axis, wherein the first and second sides are spaced away
longitudinally from the curved surface:

said light body having a curved receptacle for receiving the curved surface of said
laser housing and having an opening for passing laser light emitted by the laser source,;

first and sccond laser aiming screws in said light body for respectively bearing
against the first and second sides of said laser housing in opposition to the bias of' a
hasing spring,

wherein said second laser aiming screw is at an acutc angle relative to said first
laser aiming screw,

wherein rotating saic first laser aiming screw in a first direction causes the laser
housing to move in a first direction in oppoesition to the bias of the biasing spring and
wherein rotating said first laser aiming screw in a direction opposite to the first direction
causes the laser housing to move in an opposite dircction under the bias of the biasing
spring; and

wherein rotating said second laser aiming screw in a first direction causes the
laser housing to move in a first direction in opposition to the bias of the biasing spring
and wherein rotating said second laser aiming screw in a direction opposite to the first
direction causes the laser housing to move in an opposite direction under the bias of the
biasing spring,

wherehy said first and second laser aiming screws act upon the first and second

surfaces to move said laser housing in substantially perpendicular directions.
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. HII  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group I: Claims 1-10 drawn to a light comprising a tail cap assembly including flexibly cantilevered actuators.
Group ilI: Claims 11-23 drawn to a light comprising rotationally positioned mode selecting electrical contacts.
Group Ill: Claims 24-29 drawn to a light including a laser light source arrangement.

--see extra sheet

1. g As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. EI As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

@ No protest accompanied the payment of additional search fees.
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Continuation of Box No. Iif -- Observations where unity of invention is lacking:

The inventions listed in the above-mentioned groups do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

Group | includes the special technical features of a tail cap assembly of said light body including one or more actuators on one or more
external surfaces of said tail cap assembly configured for actuating one or more electrical switch contacts internal to said light body for
selectively coupling said light source to the source of electrical power for energizing said light source to produce light; said tail cap
assembly further including a housing shell having one or more openings therethrough for defining one or more cantilevered supports
extending from a support part of said housing shell and imparting flexibility to the one or more cantilevered supports, wherein the one or
more actuators are at respective ends of the one or more cantilevered supports distal from the support part of the housing shell, said tail
cap assembly further including a resilient material in the one or more openings through the housing shell for sealing the housing shell
while leaving the actuators flexibly cantilevered, not included in the other groups.

Group Il includes the special technical feature of an optically reflective element disposed adjacent said light source for defining a light
beam emitted by said light; a threaded member supporting said light source and said optically reflective element and having a threaded
cylindrical part defining an end of said light source assembly, wherein threads of said threaded member are configured to be threaded
into the threaded opening of said light body; the end of said light source assembly having one or more ridges and/or recesses near the
periphery of the threads thereof for engaging one or more of the one or more electrical contacts when said light source assembly is at a
first predetermined rotational position relative to the threaded opening of said light body, the end of said light source assembly having
one or more mode selecting electrical contacts near the periphery thereof for respectively making electrical contact with the one or more
electrical contacts of said light body when said light source assembly is at one or more respective different predetermined rotational
positions relative to the threaded opening of said light body; and wherein the one or more mode selecting electrical contacts of said light
source assembly are coupled to the source of electrical power via the one or more electrical contacts of said light body for energizing
said light source, not included in the other groups.

Group [li includes the special technical feature of a laser light source including a laser housing and a laser source therein configured to
emit laser light from a forward end thereof along a longitudinal axis of the laser housing, said laser housing having a forward end
substantially defining a portion of a hemisphere about the longitudinal axis, said laser housing defining a first side thereof that is
substantially parallel to the longitudinal axis and defining a substantially flat second side thereof that is substantially parallel to the
longitudinal axis and substantially perpendicular to the first side thereof, the first and second sides of the laser housing being spaced
away from the forward end of said laser light source; a light body having a receptacle for receiving said laser light source therein, the
receptacle having a forward end configured for receiving the forward end of said laser housing and having an opening therethrough for
passing the laser light emitted by the laser light source; a biasing spring in said light body configured to bias said laser light source to
move transversely to the longitudinal axis in a direction that is not perpendicular to either the first side or to the second side of said laser
housing; a first laser aiming screw in a threaded hole in said light body disposed for bearing against the first side of said laser housing in
opposition to the bias of said biasing spring, wherein rotating said first laser aiming screw in a first direction causes the laser housing to
move in a first direction in opposition to the bias of the biasing spring and wherein rotating said first laser aiming screw in a direction
opposite to the first direction causes the laser housing to move in an opposite direction under the bias of the biasing spnng; a second
laser aiming screw in a threaded hole in said light body that is at an acute angle relative to the threaded hole for said first laser aiming
screw, said second laser aiming screw being disposed for bearing against the second side of said laser housing in opposition to the bias
of said biasing spring, wherein each of said first and second laser aiming screws has a longitudinal axis that is substantially transverse
to the longitudinal axis of said laser housing, wherein the longitudinal axis the second laser aiming screw is at the acute angle relative to
the longitudinal axis of said first laser aiming screw, wherein rotating said second laser aiming screw in a first direction causes the laser
housing to move in a first direction in opposition to the bias of the biasing spring and wherein rotating said second laser aiming screw in
a direction opposite to the first direction causes the laser housing to move in an opposite direction under the bias of the biasing spring,
whereby said first and second laser aiming screws act upon the first and second surfaces of said laser housing in substantially
perpendicular directions, not included in the other groups.

Common Technical Features:

The only technical feature shared by Groups I, Il and Il that would otherwise unify the groups, is a light comprising a light body having a
cavity for receiving a source of electrical power; a light source suported by said light body and energizing the light source to produce
light. However, this shared technical feature does not represent a contribution over prior art, because the shared technical feature is
disclosed by US 2008/0094823 A1 (hereinafter Kim), which discloses a light (12) comprising a light body (14) having a cavity for
receiving a source of electrical power (16) (Fig. 1 and para [0036]); a light source (20) suported by said light body and energizing the
light source (via 36) to produce light (Fig. 1 and para [0036]-[0037]).

As the common technical feature was known in the art at the time of the invention, this cannot be considered a special technical feature
that would otherwise unify the groups.

Therefore, Groups I-1ll lack unity under PCT Rule 13.
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