A RAIL FOR | NDUCTI VELY PONERI NG FI REARM ACCESSORI ES FI ELD OF THE | NVENTI ON
Enbodi nents of the invention relate generally to an inductively powering
rail 5 nowoted/msmea device such as a firearmto provi de PREOXEA2010000039
accessories, such as: telescopic sights, tactical sights, |aser sighting
nodul es, and ni ght vision scopes. BACKGROUND CF THE | NVENTI ON Current
accessories nmounted on a standard firearmrail such as a ML-STD 1913 10
rail, WaverAR 0 AN PONERINCGGEREARM IACEESSORIERat t hey
utilize a battery contained in the accessory. As a result nultiple
batteries nmust be available to replace failing batteries in an accessory.
Enmbodi mBETELDOR THEAINSPENTIONVENtion utilize nultiple battery power sources
to power multiple accessories through the use of an induction system

nmount ed on a Esnbodiments faf rtharingentign | relates gSunalbRo aF lﬂd!EtﬂVN?'EpﬁWmng_ I(‘ja'ﬂ In a
first a n di nen f the invention is a systemfor providing
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i nduct i wadhys, pRYIElisits, fisér @g}ﬁfn%tdldcﬁﬂéé, gkt Bdoh Scdpae or nore batteries,
the inductively powering rail 20 conprising a plurality of inductively
powering rail slots, each inductively powering rail slot having a primary

U Core, qgg%&ﬁg PN } y U Cores designed to mate with each
primary re @o pr?ﬁgﬁ;@ﬁgg‘!ﬁﬁle power connection to the accessory.
In a further @iradadeories hugtediicd aaadhra firirModilfsath BS @WIHI-RYDL wiyct i ve

power to an_accessory on a fi ream t he nmet hod conprising: 25detecting an
accd8sorgiluheava il ke NABOr BEANAG A0t sacaesporyviadli veguian thatdbey iwibizpawer
path wi tbfﬂttéljgeco%?a(f O the a%@&s&ér?vkg'anl%smﬂPV‘n’leJltiﬁlg BallEi &GS YodilBID B
secondary Source shoul d power be

replace failing batteries in an accessory. Embodiments of the present invention utilize
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multiple battery power sources to power multiple accessories through the use of an
induction system, mounted on a standard firearms rail.
15
SUMMARY OF THE INVENTION
In a first aspect, an embodiment of the invention is a system for providing
inductive power to an accessory on a firearm; the system comprising: an inductively
powering rail operatively connected to one or more batteries, the inductively powering rail
20 comprising a plurality of inductively powering rail slots, each inductively powering rail
slot having a primary U-Core, the accessory having secondary U-Cores designed to mate
with each primary U-Core to provide an inductive power connection to the accessory.
In a further embodiment, there disclosed a method for providing inductive power
to an accessory on a firearm; the method comprising:
25 detecting an accessory when attached to the firearm and providing an
inductive power path with the accessory; and
providing power to the accessory from a secondary source should power be
required.
Other aspects and features of embodiments of the invention will become apparent
30 to those ordinarily skilled in the art upon review of the following description of specific

embodiments of the invention in conjunction with the accompanying figures.



required. O her aspects and features of enbodi nents of the

i nvention will beconme apparent 30to those ordinarily skilled in the art
upon reviwe20f1/a8bs4f ol | ow ng description of specific enpotdicsentomoef3ot he

i nvention in conjunction with the acconpanying figures. BRI EF DESCRI PTI ON
OF THE DRAW NGS Enbodi nents of the present invention will now be
descri bed, by way of exanple only, with reference to the attached Fi gures,
wher ei nBRIEF DESCRIPTIONIOF SHE PRAYPINGY e vi ew of an inductively powering

rail mounted_on g MLSSTD- 1913 rail ;. Ei Q. IS Cro section vertical

view of a pr FH’&’P?‘“@“@O? et%r%esﬁms‘é‘g%‘ﬁﬁ)grvllzk@&%% ;deiff‘é?gé”ﬁ ¥ay O?Sﬁadmlﬁdi nal

Cross sggilyl @fth $éfeRndd t%%@ﬁttééﬁe@FFgE?e%%Mer@ﬁUm ed to an inductively powering

rail,; Fig. 4 is a block diagramof the conponents of one

enmbodi nent oFigad isradprrspeeare view ploowk irslictivgly poystiegrrail mountegiqn a Yils a

bl oc dsi.&r of..a primary Printed Circuit Board (PCB) contained within an
y?%]évﬁé‘ﬂ

i nduct i ing rail; Fig. 6 is a block diagramof a PCB contained
within an aCF(a%SQ% YrossdeBtion/ vérfical vivP6Ka FlimaiyAN@re hitEa SRBROAFNLEoRE a
master controller. 15Fig. 8 is a flow chart "of the steps of connecting an

accessory t oFign 3 isdudengiwlipab oness iserjionaside view of an accessory mounted to an
inductively powering rail;
Fig. 4 is a block diagram of the components of one embodiment of an inductively
10  powered rail system;
Fig. 5 is a block diagram of a primary Printed Circuit Board (PCB) contained
within an inductively powering rail;
Fig. 6 is a block diagram of a PCB contained within an accessory;
Fig. 7 is a block diagram of the components of a master controller.
15 Fig. 8 is a flow chart of the steps of connecting an accessory to an inductively
powering rail;
Fig. 9 is a flow chart of the steps for managing power usage; and
Fig. 10 is a flow chart of the steps for determining voltage and temperature of the
system.
20
DETAILED DESCRIPTION
Disclosed herein is a method and system for an inductively powering rail on a
firearm to power accessories such as: telescopic sights, tactical sights, laser sighting
modules, Global Positioning Systems (GPS) and night vision scopes. This list is not
25 meant to be exclusive, merely an example of accessories that may utilize an inductively
powering rail. The connection between an accessory and the inductively powering rail is
achieved by having electromagnets, which we refer to as “primary U-Cores” on the
inductively powering rail and “secondary U-Cores” on the accessory. Once in contact
with the inductively powering rail, through the use of primary and secondary U-cores, the

30  accessory is able to obtain power through induction.



Fig. 9is a flowchart of the steps for managi ng power usage; and Fig. 10
is a flow chart of the steps for determ ning voltage and tenperature of the
system 2SO0DREIiAISE4D DESCRI PTI ON Di scl osed herei n ipsTACATRtONOG3ANd
system for an inductively powering rail on a firearmto power accessories
such as: telescopic sights, tactical sights, |aser sighting nodules, 4 obal
Posi tioning Systens (GPS) and ni ght vision scopes. This list is not 25
meant to be Erbbdigients avouk bt peedhfoerepaed elettrigalontagisi whichivagy eampdaor | i ze an
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This elimnates the need for features such as wres, pinned connectjions or
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i'rear m w ect which accessory has been
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FIG 1, a perspective view of an inductively powering rail nounted on a
M L1GsTDaepgssery gill orjthe ko whlidiag even mi} 134s ap inductively powering rail 14. Rail 12

has a plurality of rail slots 16 and rail ribs 18, which are utilized in receiving an accessory.
An inductively powering rail 14 comprises a plurality of rail slots 20, rail ribs 22 and pins
24, in a configuration that allows for the mating of accessories with inductively powering
rail 14. It is not the intent of the inventors to restrict embodiments to a specific rail
15  configuration, as it may be adapted to any rail configuration. The preceding serves only as
an example of several embodiments to which inductively powering rail 14 may be mated.
In other embodiments, the inductively powering rail 14 can be mounted to devices having
apparatus adapted to receive the rail 14
Pins 24 in one embodiment are stainless steel pins of grade 430. When an
20  accessory is connected to inductively powering rail 14, pins 24 connect to magnets 46 and
trigger magnetic switch 48 (see Figure 3) to indicate to the inductively powering rail 14
that an accessory has been connected. Should an accessory be removed the connection is
broken and recognized by the system managing inductively powering rail 14. Pins 24 are
offset from the centre of inductively powering rail 14 to ensure an accessory is mounted in
25  the correct orientation, for example a laser accessory or flashlight accessory could not be
mounted backward, and point in the user’s face as it would be required to connect to pins
24, to face away from the user of the firearm. Pin hole 28 accepts a cross pin that locks
and secures the rails 12 and 14 together.
Referring now to FIG. 2, a cross section vertical view of a primary U-Core and a
30  secondary U-Core is shown. Primary U-Core 26 provides inductive power to an accessory
when connected to inductively powering rail 14. Each of primary U-core 26 and secondary

U-core 50 are electromagnets. The wire wrappings 60 and 62 provide an electromagnetic
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Feature 12 is a ML-STD-1913 rail, such as a Weaver rail, NATO STANAG 4694
10 accessory rail or the like. Sliding over rail 12 is an inductively
poweri ng wai2b11l08s346Rai | 12 has a plurality of rail sl otspt®/Goio@dd3ori bs
18, which are utilized in receiving an accessory. An inductively powering
rail 14 conprises a plurality of rail slots 20, rail ribs 22 and pins 24,
in a configuration that allows for the mati ng of accessories with
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i nductively powering rail 14 that an accessory has been connected. Should
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accessory could not be unt ed ackward, and“point’ in the user'’s face as it
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primary U-core 26 or secondary U-core 50 may be provided by a plurality of
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powering rail 14, depending upon power requirements. In one embodiment each slot

provides on the order of two watts.
In both the accessory 42 and the inductively powering rail 14 are embedded
Printed Circuit Boards (PCBs), which contain computer hardware and software to allow
25 each to communicate with each other. The PCB for the accessory 42 is shown as
accessory PCB 52. The PCB for the inductively powering rail 14 is shown as primary
PCB 54. These features are described in detail with reference to FIG. 5 and FIG. 6.
Referring now to FIG 4 a block diagram of the components of an inductively
powered rail system is shown generally as 70.
30 System 70 may be powered by a number of sources, all of which are controlled by
master controller 72. Hot swap controller 74 serves to monitor and distribute power

within system 70. The logic of power distribution is shown in FIG. 9. Hot swap
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10 this exanple is a |lighting accessory, having a forward facing | ens 44.

Accessory 42 connects to inductively powering rail 14, through magnets 46

whi ch engaigeopioss4624 and trigger nagnetic switch 48 to estraBivoenso

el ectrical connection, via primary PCB 54, to inductively powering rail 14.

As shown in FIG 3, three connections have been established to inductively

15 powering rail 14 through the use of nagnets 46. In addition, three
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di stri lyat iiRid sbeheedin FIG 9. Hot swap controller 74 nonitors power

frommiltiple sources. The first in one enbodi ment being one or nore 18.5V
batteri es 7®osentiaidigdbuted either lvenduesively 0 industivalyanphesei wwa Wiffereick or

pistol grip of a firearm This vol e been chosen as optinal.to
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power path 82. A second source iS an external power source 80, for exanple
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connect this, sour the systemto.prqvid r.thr i.ve power
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communications between the rail(s), accessories and the user.
Shown in FIG. 4 are three rails. The first being the main inductively powering rail
14 and side rail units 94 and 96. Any number of rails may be utilized. Side rail units 94
and 96 are identical in configuration and function identically to inductively powering rail
25  unit 14 save that they are mounted on the side of the firearm and have fewer inductively
powered rail slots 20. Side rail units 94 and 96 communicate with master CPU 76 through
communications bus 110, which also provides a path for conductive power.
Communications are conducted through a control path 86. Thus Master CPU 76 is
connected to inductively powering rail 14 and through rail 14 to the microcontrollers 98 of
30 side rails 94 and 96. This connection permits the master CPU 76 to determine when an

accessory has been connected, when it is disconnected, its power level and other data that

may be useful to the user, such as GPS feedback or power level of an accessory or the
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Power is distributed either conductively or inductively. These two
different distribution paths are shown as features 82 and 90 respectively.
I n essencwp 20omdsustti ve 15 power path 82 powers the i ndueCirxe2y10p0089i ng
rail 14 while inductive power path 90 transfers power between the

i nductively powering rail 14 and accessories such as 42. Master CPU 76
I n one enbodi nent is a Texas Instrunment nodel MSP430F228, a m xed signal

pr oces sgtem WDatthay &g ®e iséfabtonmosg ésrsont toéxteyal dam GansfSomodaé Sdtand
functions_ include detecting when an accessory i s connected, or di sconnected,
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rails may be utilized. Side rail units 94 and 96 are identical in

cond i gGPEMUBIFalEddo Al AP ORY FASMN B ASCIP] 0 i nduct i vel y powering rail 25 unit
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10 communication is established from each rail via frequency modulation on an inductive
control path 92, through the use of primary U-cores 26 and secondary U-Cores 50.
Accessories such as 42 in turn communicate with master CPU 76 through rails 14, 94 or
96 by load modulation on the inductive control path 92.
By the term frequency modulation the inventors mean Frequency Shift Key
15 Modulation (FSK). A rail 14, 94, or 96 sends power to an accessory 42, by turning the
power on and off to the primary U-core 26 and secondary U-core 50. This is achieved by
applying a frequency on the order of 40kHz. To communicate with an accessory 42
different frequencies may be utilized. By way of example 40kHz and 50kHz may be used
to represent 0 and 1 respectively. By changing the frequency that the primary U-cores are
20  turned on or off information may be sent to an accessory 42. Types of information that
may be sent by inductive control path 92 may include asking the accessory information
about itself, telling the accessory to enter low power mode, ask the accessory to transfer
power. The purpose here is to have a two way communication with an accessory 42.
By the term load modulation the inventors mean monitoring the load on the system
25  70. If an accessory 42 decreases or increases the amount of power it requires then master
CPU 76 will adjust the power requirements as needed.

Accessory 104 serves as an example of an accessory, being a tactical light. It has
an external power on/off switch 106, which many accessories may have as well as a safe
start component 108. Safe start component 108 serves to ensure that the accessory is

30  properly connected and has appropriate power before turning the accessory on.
Multi button pad 88 may reside on the firearm containing system 70 or it may

reside externally. Multi button pad 88 permits the user to turn accessories on or off or to
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accessory has been connected, when it is disconnected, its power |evel and
ot her data that nmay be useful to the user, such as GPS feedback or power

| evel of wo2ariBs&aery or the system Data that nay be wsefaA2otomososaser i s
sent to external data transfer nodule 84 and displayed to the user. In
addi tion data such as current power |evel, the use of an accessory power
source and accessory identification may be transferred between accessori es.
Anot herecevargpkefioalatal forexdmipe ithddisanhcatp khergeanyg éhet cureent ikfetocahérch coul d

be 5 ¢ icated to an accessory 42 suych as scope. [ ni cations
ey bo NEUHREDR og 1% A S RO EFeRss CEeD the SEHETG o oE B TE e e g oy
42, sughieAs] 81a ARbdrS&ahofiORE are connected to the system it nmay

comunicate wth the master CPU 76 through the use of inductive control
pat hs 92. OReterangoowécFIGH hileclhdisgrannofea prmaryelrinied Eoceis Boasd (RAB)an

i nd ctivel%lugomﬁri ng rail 14, 94 or 96 ﬁo co ni cg%i on is established from
each r SPHAPPEW BATEREUC VS Y HONETBS YIS OWH&EEetaf‘*f‘é ontrol path 92, through
the use of PHLEERLY e FAHRSPER 53NGh SGRIARGA! Povkér GaIe BOm AEEEIORIbIRE Such as
42 in turn comruni cate wth master CPU 76 through rails 14, 94 or 96 by

| oad nBAubert Fiéh4pnHohewamdomtallee 7d satvesito peadnthe andugtively epowering fraidddency

nodul atj on the.inventors nean Frequency Shift. Key 15 Mdul ation (ESK). A
ol Lalonds, 16 BHCG IS AFOuBy ok 5 B QeebipE Powebyby f AL Homer on
and of fynfofnd SecupfehiMBaY cd 60 BRWAOHEMGhe %@Q@ély pewefhe ral14 Thcadh&ivachi eved
by applying a frequency on the order of 40kHz” To comrunicate with an

actessppyert® dstfibetedno two eupie cempenantsy theeinduétiviekepowd@inguayl sbéts @Raamdl e 40k Hz
and 50kHz ma ed.t.ore sent 0 and 1 respectively. By changing the
frequeﬁwﬂ?%%té)ﬁﬁzgﬁ?si‘%*%?nB-&?o%;s are 20 turned on or off information may
be sent to afbt3GaFTORINIAZ4 PrvPRISs Ha feBfus T84, WkaEd A (HEBMNEES 0B €AY tBY

i nductive control path 92 may include asking the accessory infornmation

about i22¥ewhicht is| denh¢p ahMQITES 9nd yransfoemeregir¢uiiny pldfietor radle  induskivelye
accessory to transfer power. -The purpos ere is to have a two way
ponrrunipf?é'f’fl%r%@izgr?nég%%&@ly 03%.““% lﬁfg term | oad modul ation the

i nygntors n@pufosd & h MY sRAche@alatofbnvB@s B)isdr¢Power £0-5V FordfheaGe&FSOry 42
decreases or increases the amount of power it requires then master CPU 76

wi || adflOSFET WeivpsviéP. MMQSFEEdeivers K9 thaetie power on apd o <ledVPSKBY andr ves as
o0 R Pl TR i B BB o ek BB BT
start qepuenesBV1DheaSBir6p TudRegaRGOIID), WiBcl eEcedrestis poWse fomhsY the
e e ket 8n 1B 162 provides power 1o master CBU'T6 aid wipporing logie within - 0
20  each slot. Supporting logic is Mutiplexer 172 and D Flip Flops 176.
The Multiplexer 172 and the D Flip-Flops 176, 177 are utilized as a serial shift
register. Any number of mulitplexers 172 and D Flip-Flops 176, 177 may be utilized, each
for one inductively powered rail slot 20. This allows master CPU 76 to determine which
slots are enabled or disabled and to also enable or disable a slot. The multiplexer 172 is
25 used to select between shifting the bit from the previous slot or to provide a slot enable
signal. The first D Flip Flop 176 latches the content of the Multiplexer 172 and the second
D Flip-Flop 177 latches the value of D Flip-Flop 177 if a decision is made to enable or
disable a slot.
Hall effect transistor 164 detects when an accessory is connected to inductively
30 powering rail 14 and enables MOSFET driver 160.

Referring now to FIG. 6 a block diagram of a PCB contained within an accessory

such as 42 is shown generally as 52. Feature 180 refers to the primary U-Core 26 and the
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Multi button pad 88 may reside on the firearmcontaining system70 or it
may reside externally. Miulti button pad 88 permts the user to turn
accessoriwemn/mss460f f or to receive specific data, forpexamzhm/bs9
distance to a target or the current GPS | ocation. Milti-button pad 88
allows a user to access features the system can provide through external
data transfer nodul e 84. Referring nowto FIG5 a bl ock di agram of
a pri maeqontiny -€bréCH0,cadtablisiong d pbW@B):OIﬁleCtﬁm B&twech indtietivel yppowerthgctailvel y
powering rail is shown as feature is received by PCB 54 via
conductlg\?é d gesrerorp 4enh High peweh rﬁa@t%ﬁcuwan%%lwlry rRDIPp eV atiags 4P 1o gl swap

cont roi)t)%hr 163d %ﬁ{e}{‘f)ﬁ kPis tﬁﬁggbﬂe T'h%%‘hé&e‘é?drz a?%%é h%l%sio b s \]?c RIRYey- This

reduce e anount In rush current durin so limts the
anmount tloft wilive éﬂiOthaﬂbwwhelbwrdechm Halverh)\ts/hemtanhecaﬂd/&iey qrowesxicegiveai | 14.
Conductive 10 roi istributed to t in co onent t he i nductl vely
power i RETFHi IH‘§ﬁd’P§VCQ§’agn]c§4tlﬁé‘nr?&§?Sé‘?rY(§% c[}rgw a9re kg BhihpEsdspf two oy
swap cg‘;;lhggkbg‘;,em provi des via feature 154, voltage in the range of 14V to
22V wh is sent to a MOSFET and transformer circuitry 156 for each

i nduct i vel y Fotweavengctifiérl andl DC/IXO @omvenaut8a neetlﬁaeqotmqmm fraan [U-Céres

15Feat Lil’ %@8 S a,5V wtcherbegz%é converts batte;1 r to 5V for the
use of §)§B FOTTty driQ %‘(‘;S POKYERS 84 IQERAR 2cCEBFOFY U taﬁé SIGhSCRR® of f to
I\/%FET ch

o e A8 chRE SO0 4 A ROl 8 YR SR LpuREY o

whileh rages ﬁnrsmlctqcomw!mr %mmuﬁkfzsvﬁﬁl(c hiarpaflb B2 ﬂo[pﬁl)mﬁeamaol\vﬁlﬂbwlwoer to
master CPU 76 up ortln Ahin each sl ot. p Ioglc is
Mt i pl é@&@’i‘)c‘iﬁfﬂgﬁﬁ ﬁ‘ﬁ“irﬁcqﬂl f8b§‘g§§6‘t ilizes a _2123%56 M?P}HOB?TEX l?zls%{ﬁ sthhe D
Fl i p- Fl&?ﬁclﬁglﬁ)us We%el%lel“ féh&rhht%?%xﬁ?{o%n?%%ﬁ%y %E& ccfrﬂﬂhﬁfc?t@ befenroer  of

mul it pl exers 172 and 't p-Fl ops , e utilized, each for one

i nduct mv@swrpo%rzenl master s¢amtrofléx 7Bhi sThd Itgpes whsinborm@Rbh Tthat onaetber m ne
whi ch sl ots are ena Iedllg% tsabl ed and tfo al so enablbe or ﬂ.l sabl e a slot.
The mulcPPgiusigated voulyl diclusis agkiag theoyaceaisant lop AIQRRAOSAOPYS gl METHES 1 om t he
Prgyi Oyge &Jc%so&rtofeﬁtepldwg&ﬁeﬁnéde%rt@'&%ﬁif@rzﬁdvgé?m The first DFlip Flop 176
| at ches the content of the Miltiplexer and the second D Flip-Flop 177

| at ches the Refdrung 0owo FIG o7, ldpckl diagham of the comparentssof madasteraostralére or
disabl effect .transjystor 164 detects

acces s box% SeEdiGe 1 & Ogﬁ%bvte i RPZYY, 155 BTQY tlcr)% JQagf:I]y .aSG V’é‘n‘&?\ﬂgﬂ%{ﬁ'ee s
MOSFET p@%y@atm@@ Hot swielcehtding nowoth}y lebfnech thebload ko thadhami9blya PCB
contained within an accessory such as 42 is shown generally as 52. Feature

180 r efpewsring raihd4gpimducg the @oroanp 6f amgushheurrent during power up. This also
20  allows for the limiting of the amount of current that can be drawn. Feature 200 is a 3.3v
DC/DC switcher, which converts the battery voltage to 3.3V to be used by the master CPU
76.

Current sense circuitry 202 measures the amount of the current being used by the
system 70 and feeds that information back to the master CPU 76. Master controller 72
25  also utilizes a Zigbee component 204 via Universal Asynchronous Receiver Transmitter
component (UART) 206 to communicate with accessories connected to the inductively

powering rail 14, 94 or 96.
Before describing Figures 8, 9 and 10 in detail, we wish the reader to know that
these Figures are flowcharts of processes that run in parallel, they each have their own
30  independent tasks to perform. They may reside on any device but in one embodiment all

would reside on master CPU 76.



secondary U Core 50, establishing a power connection between inductively
powering rail 14 and accessory 42. Hi gh power ranp circuitry 182 slowy
ranps t hewoabtizgedscap to hi gh power | oad when power is teCmaA2010/00T430s i S
necessary as sone accessories such as those that utilize XEON bul bs when
turned on have | ow resistance and they draw excessive 5 current. Hi gh power
| oad 184 is an accessory that draws nore than on the order of two watts of
power . Refeutihg ow €o Fag Bi & iflew diaet dDGhdEegsonf@nhedting8h acesskorfyiteant he
power from U Cores 180 and converts jt to a |l ow power |oad 188, faor an
accessHipcdyrly, pawerng rajhis oy gensealiyeas P s Begiame a1 yep é%ﬂ%@ 4B pul se

fromt tod ol el . I for
m cr oc?) tté;r%ﬁ;?gv? 5‘@@%%%1% iozrf eléy E%Iéyy\ﬁ gi rg“a%}ﬂ&‘iﬁgs’gt"%%g'ﬁ“ﬁg“ g%lm%g?)fr i ed
pul se anothercsvaichnisr Eldosrd BB theMissignennMolihg ne@8owtéd B4 a tastds giele toonponent

198 _via Universal Asynchronous Receiver Transmtter conponent (UART 196) to
c onfrun GEISHRING &if \ABeACCEIFORp R &Syf%atzlr%ﬁa %ragtger“ ilafmbpfa} |nsw51>72t.tac%ﬁé ®ypes’ of
i nfor i i l.d dF i sory for
|t or madoBlva BBl o) 19 R ol O o] R R BB EHeBRARS et
node oinduoctitelppeweringranelrs is poweredRet. eAr sty 30 thetmagdnke(s. 4670n the llcasskorgi agr am

of the conponents . of master, controller 72 is shown ee FIG 1) .
ConducMAgEHSWIEF P %ff g dclerIB%nﬂafaelf%v\/ormhwgmwnﬁéﬁt?‘wl eliGat h 82.

HOt  SWRRIERIS LRl RIS oftbuthOMVachORRRCHSE BRinl:£0tnd Qecbﬂgarg NsluGiet %8l apover i ng

rail 14 to reduce the anount of 1n rus urrent during power up. This also
201l | 60s sticuld tthey be metdatllg dhis henreotbom tpeofitsc ther gradsniibsadn oérpoper cndwn.
Feature 200 is .a 3b3v DC/ swi tcher, vﬁﬂ ch.converts the bathe{ﬂy voltage to
3.3V t 6OWBEHOR beiygendhs apcesiqny 7 and the inducpivgly nodycsme il clt (185 202
Measur esntBeo@ARIGY ofofigt fle current being used by the system 70 and feeds
that information back To the master CPU 76. Master controller 72 25 al so
utilizes a Xaogheencwnpseteprit0820dommanicatioreliskals casaphisiadobavescnRbe enasgar

Transm copponent (UART) 206. to communi cate wih accessori es connected
ot he CPRER ERUBR oY FRontip] it FoprolGautol! ProcgShgtas R i ng

Fi gyr e31e8.318 vt 4 Qest B A8IRI detdi¥ FRntddCeskGFIRE bE&h fenRWell *a%o&a%ae
Figures are flowharts of processes that run in parallel, they each have

t heir offn Batnplepessidgneturzsstosstem 30ér 1D son protesyingayoves $0 depodl 2awherdevi ce
but in _one enpodi nent all would reside on ter .CPU 76. Referring
now t o PRI" tehe pripagy, 4Bl seongary, HeCarpe a8 aad SDJRR e FRESAR BELRER o an

i nduct irpMphyedqpowering rail is shown generally as 300. Beginning at step 302,
the main system power switch is turned on by the user through the use of
mul ti - but t oFfig&disgBflow chatdfiche steps v managizigepsiver usgge showalegangradly. asMbvi ng

neéb t %26.t %Rer%%ay%etaevss/}deirgng%c}%cée%sories 42 attached to an inductively powering rail
14. They range from low powered (1.5 to 2.0 watts) and high powered (greater than 2.0
watts). Process 320 begins at step 322 where a test is made to determine if system 70
requires power. This is a test conducted by master CPU 76 to assess if any part of the
system is underpowered. This is a continually running process. If power is at an

25  acceptable level, processing returns to step 322. If the system 70 does require power,
processing moves to step 324. At step 324 a test is made to determine if there is an
external power source. If so, processing moves to step 326 where an external power
source such as 80 (see Fig. 4) is utilized. Processing then returns to step 322. If at step

324 it is found that there is no external power source, processing moves to step 328. At

30 step 328 a test is made to determine if there is an auxiliary power source such as feature
102 (see Fig. 4). If so processing moves to step 330 where the auxiliary power source is

utilized. Processing then returns to step 322. If at step 328 it is determined that there is no
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5 determne if an accessory, such as feature 42 of Fig. 4 has been newy
attached to inductively powering rail 14 and powered on or an existing
accessor ywo2otiosssat ed to i nductively powering rail 14 ipeTazerogdomsn. At
step 306 the nmagnets 46 on the accessory magneti ze the pins 24 thereby
closing the circuit on the primary PCB 54 via magnetic switch 48 and thus
allowing the activation of the primary and secondary U-cores 26 and 10 50,
shoul d atikigiyrybpowiesdatte, processinaRets e sepridt s At Bept 3328 ness s amadef topower
and conmnuni cati ons between the accessor){) 42 and the inductively powering
rai| 14cteaperif o hostd gowenis dailghler; @n beprd power comRrissy RV AYiSp 308 a
communi { L i 4 t ter.

cccessartyBorkliy e el Ay BRFILRANL Py TRRICT rIMBE O IR s 1o
15 st efnditfivelhgrovetingeail 14 pracdssing wetver tu sepi I34dawhaectesosienhdd® Been
rempved or powereg off. If not, processing returns_to step 304. If so,

pr o¢ es PPWEeHIYen board nopren1 Frogearies BWRERIUR OnYeh P2 tallyataigp 338008 y

U Core . e [ s a flow
chart - op ANy BLL IR ESGERS ARy E5 I R HER I el iinah 02
Ther e weyerhmedf weckeisravaisbleo porecmsaoedsaiesd 2f ab) probesdinganavesitadteptizgel vy
powering rail 14. They range from_|ow powered (1.5 to_2.0 watts) and high
pover edIeET RS AR d O e pagts of Bioiysied rapirig pisr Fpmshe pcossPrigher e a
test i e ] [ t if LS b Ss | G&st
conduct Sepy O RRU 16 stop, E FTUNC (R NCEoA ROMRl, (AL &3 1, ot

under pawaiabte, thEhitke induativebnpoweralg|ryil 1 4 mvshagdpwomatesep 340 power is at an 25
accept abl e | veb, pr ocessi returns to step 322. Sletjﬁ the system 70 does
require powdin®a ?%%@)éi%ﬁ%%%mtaa Qpphahe dxfEtsrds grte seyaﬁ%_ G%&dmade to
det er myagedl! Thleheing SaidNhey bETBPhed N8 RAYHAEL i fhe HoderRiLE RE IS heioves to
step 32 ere an external” power source 'such as 80 (see Fig. 4) is

utili zeded Rr bxsmemiplt Ahay cetldrbesperformedn a2llelitd gaickst mpod dack to the f ound

that there 'C}gf? §1Xt er.nal .power source, processing noves to step 328. At 30
step 328SIEr{ ¢ the Aptigns fOTPEWEL nine if there is an auxiliary power source

sugh as featp ke IR alfRFEctldrCof e stleﬂﬁ for Get@ﬁﬂiﬁﬁl%s‘}dﬁggm@én@eraﬁhe Bf 0 where

the auxiliary power source Is utillzed. Processing then returns to step

322. | fsysiemsstmwiBgerdllyi s et eBegimsdg ahstep 302 racrepding ¢s mads iof ithker povoawer

source, pr.ocessi.n es. to step 332. At st 2. atest is e.lo

det e niBRRMEQ UePe o PRLTs i s ieh el 49 HRie st SEhar-o2bRa pover
devi ce pinh@Cthk Yis&Q0 Mttt BhetiP tHeh) QvisiN - ehia¥ethe RAWEES AdretiBirge tié balériguch a
device is connected to the inductively powering rail 14, processing noves

to st edra@B4xtaimal poweresosywt ¥n Pidcéssing moves medt toystepn3 Ko wherepotestr is nldecessi ng

th returns to step 322. If at step 332 no.on hoard power device.is
| ol e Pl R os aoihog i ghie Seta, 7ol hufres J0Rm G Shuctiio §ficy”
det er mMpagvilld nbflCEchstant FYRAJAAE MEVEIA b tRHC BES AIHIES -allblvs SRe sNi@REDSI NY
noves to step 338 where power is transferred to the parts of the system

r equi r idetgrpingehe decbine oh thedmtteriesord ey battery @8 o hattertes within agqessories.stfep 322.

If the test,. at.st 336, finds there is no. power 10availabl hen.t he

| nduct (0STgaBs ity  Aierhiid e bfiefy bRoRRBHEes [P IR RLnieB Rble st eps
ar e selspet ®fvi. NIfab sep 486 thdAdltapbes SFHENES prockRldg MBYE th RBRPIEAP! A AR

| ogi cal . That being said, theé do not need to be perfornmed in the order

ci #&d niap ai§mpp@iure srsgrded byen Auseap reatth dyoeesting thea mesics &o stepl 362
par el | S X SBPL) o5t OB FAe STo R, ASERbBgBLE, P
t enper dtithien-ddn bhgeries will typically not recharge below -5 degrees Celsius. If it is too
cold, processing moves to step 358 where inductively powering rail 14 is shut down. If
the temperature is within range, processing returns to step 352.
30 With regard to communication between devices in system 70 there are three forms
of communication, control path 86, inductive control path 92 and Zigbee (198, 204).

Control path 86 provides communications between master CPU 76 and inductively
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system shown generally as 350. Beginning at step 352 a reading is nade of
the power remaining in battery 78. The power l|level is then displayed to the
user at swepoBH8s46Fhis permts the user to determ ne if PChaA2wioziodso
replace the batteries or recharge the batteries from external power source
80. Processing noves next to step 356 where a test is nade 20 on the

vol tage. In one enbodi nent the system 70 utilizes Lithiumlon batteries,

whi ch pooxiederaile &4, Bloagit 01t Indodthag@dntiol pdth ODerévidesodonimenicationf etwadni ch
allows the systemto determne the decline of the batteries be they battery
78 or BBECESPUY Sk py A dakehe gdugdvely powpedyaily k4 andiR6:. olhese awttsioni ned

t hreshg] tQg .S SMASHE I f at
step élg% E’g%\%o éln Cgit]?}smgez f(?}lce i }Beeﬁ?’egtpﬁbegghglss [ ér@ ﬁ%véé{“{egn E{;‘éjtac%g%ﬂmﬂ this
25 st eplametyemn&bhpmh 86raﬁd(indiredvé3yomroﬂ bathroal B‘dﬂi arel lﬁdfrﬁ&n@nalPl’El@%‘xgb@g t hen
noves to ste where a test is conducted to determne if the

t enper atk$ é19108s 2%\ B igle dpret tifdlineeppemamupisation difgetlnbebteepaan aseessarsi | |

typi calg,s, notr é{n%qqus&quﬁgz\z?w 5 degrees Celsius. If it is too cold,
processing noves to step 358 where inductively powering rail 14 is shut
down. [|f th&heesbpe¢-deseribed smbbdinients ahde, inpintion e Mgenidddubte éxangilep 352.
30Wth riagard to .conmuni cati on between devices in system 70 there are three
forms OAlonMiRFaHaRs omodiisations) apd Yarggons fanche \Fe,ffeéﬁﬁt f| they gpagtigdarang

Zi gbee &QH%P“ mast er
CPU 76 eg#\ogglm%lugl%x t&lg? e%frS(P(C)l\lfveﬂlra&elg a&SY ' sm{g&%g[ an %&&%hgggh?\%‘%g@ﬁ?r ol path
9210r owlﬂéms(defrm&notteiybpmdacﬂalmeippatdeamemory such as 42 with the

i nductively powered rails 14, 94 and 96. There are two |ines of

conmmruni cation here, one between the rails and one between the accessori es,
nanmely control path 86 and inductive control path 92. Both are
bidirectional. The Zigbee 5 1links (198, 204) provide for a third |Iine of
comuni cation directly between an accessory such as 42 and master CPU 76.
The above-descri bed enbodi nents of the invention are intended to be
exanples only. Alterations, nodifications and variations can be effected to
the particul ar enbodi nents by those of skill in the art w thout departing
fromthe scope of the invention, 10 which is defined solely by the clains
appended hereto. WHAT IS CLAIMED I'S: 1. A system for providing inductive
power to an accessory; system conprising: an
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i nductively powering rail operatively connected to one or nore batteries,
said inductively 5 powering rail conprising a plurality of inductively
poweri ng wai2b11gi8st6gd, each i nductively powering rail sl orChaa2og/moEei mary
U- Core, said accessory having secondary U Cores designed to mate with each
primary U-Core to provide an inductive power connection to said accessory.
10 2. The system of claim 1l wherein said inductively powering rail conprises
a Print WHATTSWCLABSEDIIS:PCB) conprising a master CPU, said CPU configured
to detect when an accessory is attached. 3. The systemof claim2 wherein
said CPU is configured to detect when an accessory 15is detached. 4. The
system pf Cl &l SR EbNaRR! HIATERSRUY 1b B! 0RS0BINELR dofipBlGa0Rn PI NS
wi thin said 1 nductivel'y powering rail, said pins providing a nagnetic flow
t o tri gpductivelyppovedring ailidpetativel yicodhecaidetosrng ay enen bandricsasald aoinessadyy Wit h
sai d inductively powering 20rail. 5. The systemof _claiml, said stem
ut i 19 zi PRVEIERE OmBBHNEH Rlislioy of dn%tlcawewﬁweyngfra%al/v& egéu indugtiyely
distrib ; { ! : Ldri tively
pover e PerRE L UG AL TR T B Rl o O e
syst em ddsigneditonnihte ithcacly ptimaryuUirCorzito gpravidast ardudipd pova eonuettioatte W t h
an accessory for the purpose of determ ning the power requirenents of the
accessotd &1I5§9Fovi di ng power from one or nore sources as needed. 307. The
systemof claiml, said systemutilizing a master controller to recharge
said one or nore batteries froman external power source.

10 2. The system of claim 1 wherein said inductively powering rail comprises a Printed

Circuit Board (PCB) comprising a master CPU, said CPU configured to detect when an

accessory is attached.

3. The system of claim 2 wherein said CPU is configured to detect when an accessory
15  is detached.

4, The system of claim 2 wherein said accessory includes magnets to engage pins

within said inductively powering rail, said pins providing a magnetic flow to trigger a

magnetic switch to indicate engagement of said accessory with said inductively powering
20  rail.

5. The system of claim 1, said system utilizing a master CPU connected to a plurality
of power sources to distribute power to one or more accessories, connected to said

inductively powering rail, said power distributed via conductive power path.

25
6. The system of claim 1, said system utilizing a master CPU to communicate with an
accessory for the purpose of determining the power requirements of the accessory and
providing power from one or more sources as needed.

30 7. The system of claim 1, said system utilizing a master controller to recharge said

one or more batteries from an external power source.
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WD 2011/ 085464PCT/ CA2010/ 000039 8. The systemof claim1l, said system
utilizing a master controller to recharge said one or nore batteries from
an auxi | insoeoposese4sour ce. 9. The system of claim 1l sapdTaAbBYDOULID] i Zi Ng
a master CPU connected to said 5 inductively powering rail via a control
path to communi cate data to and from said accessory via an inductive
control path, said inductive control path flow ng between said primry and
secondagy U Ty estem bP claliel, Syt 88teaf ukliAihgna Insstdrcoaysll@niofraciangy said
conprising a nmulti-button pad for the 10user to directly control an
accessoPRf AAnpTE bpideries drogm pw ag Yy (OWET $OY5efneri ng rail. 11. The system of
claim1 said systemutilizing a master CPU to control each inductively
powering rail slot, said control conprising nmeans for turning off power to
a sl ot ghoul Tharsysadimostnelhini I beid dgbtent edlizidd a mdsterl WPLE yohrestedf§ tockad m 1,
said systemutilizing a master CPU to transfer data between accessories.

13. STheindydiveli ppPWeriag fad Via 4 gomsyelt Rt Upi amIPHRICaI ikt &0 aopUTe® widd data
to an 29&%@;"% an WMdkive cg,éuﬂaﬁ%isx ! EELRfve SRt Jath $BWh db’étgvglé%k&i&' 'z ng

a master to receive Infor roma multi-button p
i nf or maprimary andise@inday Webrk. accessories are to be powered on or off.

10.  The system of claim 1 said system further comprising a multi-button pad for the

10 user to directly control an accessory connected to said inductively powering rail.

11.  The system of claim 1 said system utilizing a master CPU to control each
inductively powering rail slot, said control comprising means for turning off power to a
slot should an abnormality be detected.

15
12.  The system of claim 1, said system utilizing a master CPU to transfer data between

accessories.

13.  The system of claim 1, said system utilizing a master CPU to send data to an

20  external source.

14.  The system of claim 1, said system utilizing a master CPU to receive information
from a multi-button pad, said information indicating which accessories are to be powered
on or off.

25
15. A method for providing inductive power to an accessory on a firearm; said method
comprising:

detecting an accessory when attached to said firearm and providing an inductive

power path with said accessory; and

30 providing power to said accessory from a secondary source should power be

required.
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25 15. A nethod for providing inductive power to an accessory on a
firearm said nethod conpri sing: detecting an accessory when attached
to said fwoearwnsadesd provi di ng an inductive power path wpPCh/Gadm/@esessory;
and 30providing power to said accessory froma secondary source should
power be required. WD 2011/085464PCT/ CA2010/ 000039 16. The met hod of claim
15 further conprising: noni toring the power requirenents of al
accessotg.es dEmedpad ot tiagn tIheuslaieoipriting: user, shoul d power be too | ow
determning if said accessories can be recharged based upon tenperature and
doi ng so i f WeBEerHIEthe power requirqraentyaf baccsssorienand regosijna s spmgaiocthe

second i r Qur . of. claim 15
wnor o1 nien o8 BB BB Ib AR B8 E S soris ol be KoFallEl BRqgbof 2

met hod wefpetadireadd dohigkeifipossibd. secondary source is an on board power
device. 20. The nmethod of claim 15 wherein said secondary source i s power
from an accessory.

17. The method of claim 15 wherein said secondary source is an external power source.
18. The method of claim 15 wherein said secondary source is an auxiliary power source.
10 19. The method of claim 15 wherein said secondary source is an on board power device.

20. The method of claim 15 wherein said secondary source is power from an accessory.
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