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invention relates to firearmsafety in general and to firearns with

aut hori zation systens in particular. [0002] There have been numerous

I mpr ovenemtG20v0Fsear m saf ety over the vyears. Hi stoPCtaktogyofiéwear m
safeties were of the type that, when the user wanted to fire the weapon,
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systens nni st be eS|fgned to be difficult for crimnals to defeat. Police
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of fi cers ipadatodire e fdpdrme Aomvtusenmayrinispiavely {irpdhe we®s of target shooting
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a ready-to-fir ndi tion eve attery is dead eally require
only | i m gyedpoViEiesessystams taﬂ)emptdd} oBgfyobdtttiey yset isfzmmmmim ﬂlerige yireatther e
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I aut hori zatjo system that, op tes reliably, that
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maj or aspects and bri efly recited, the res%

a keypad on the firearth or has a key that unlocks the firearm, or the firearm has the
capability to read a particular individual’s fingerprint. Another type of authorization
systemn relies on a “personal device” worn by the authorized user that communicates
using radio-frequency transmitters and receivers with electronic circuits carried in the
20 firearm.

[0004] Various design considerations must be taken into account when
designing an authorization system particularly for law enforcement use. Authorization
systems must be designed to be difficult for eriminals to defeat. Police officers operate

in different environments than users of targst shooting pistols. Authorization systems
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that rely on battsry power must have a ready-to-fire condition even if the battery is dead
and idsally require only limited power so as to prolong battery life. Accordingly, there
remains a need Tor an authorization system that operates reliably, that does not drain its
batteries quickly, and that is particularly suited for law enforcement use.
SUMMARY OF THE INVENTION

30 [0005] According to its major aspects and briefly recited, the present
invention is a firearm authorization system designed especially for law enforcement use.
The system determines if the user is an authorized user, and, if so, permits the firearm to
fire. If not authorized, the user will not be abls to fire the firearm. The firearm
authorization system includes a firearm with a fire control mechanism capable of firing

1



invention is a firearm authorization system designed especially for |aw
enforcenent use. The systemdetermnes if the user is an authorized user,
and, if so, permts the firearmto fire. If not authorized, the user wll
not be able to fire the firearm The firearm authorization systemincludes
a firear mwa hs@sfosre control nmechani sm capabl e of fi PCHES2004/0M322005/ 005908
PCT/ US2004/ 017620 anmmuni ti on, an on- board corrputer controller, and a

di sabl er that ,responds to_an el ectri al fromthe on- board
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used to RIQW|EL LB aMNFInZad Si-8nal cdhplifiecGOaNst €Fen GeNfsE0]lsl@t. 5 [0006]
I f an authorization signal is not obtained (either because no authori zi ng

devi ce i supodswhtA porsgia) deviss igustide v vidy B griaprizse siegalgp dretorsiHfial i s
recei ved)b 1I ing the trigger will not cause the firearmto di scharge.
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thereby 1o
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i nto novement the hamrer until the sear trip amaﬂlﬂ hamer, i s
I Oh et

r el eased.fafie t%%H’?Iihﬁékze cpusps e disaklgrdo cam rﬂi’eﬁ@‘g%‘?‘ pat PRESSTHE pri ner
and disc Hﬁé&? Spek N@ndd" ERA0 b AP %?bei&@d Yge hglfnnﬁl Pi @& A& o8k MHaGd,alt | vat ed

di sabl er an 1 nportant ature present invention. Upon
r ecei Mi ngmmosmioln iebeteined,cbd ergblghddes mnumeiaﬁm@y@ﬁa@t ththeorpgl rearvardn ot

r1 gger Baperaaby e Baeeh baouthint PR ST RE SR R B ol e e e e
hamer caf rﬂiﬁihalammh@ﬁﬂmd séan trips ded thedashter lseclehed fTheibagsi then @s thet he si gnal

that the user orlzedl thd wn the trigger bar wll be
al | oned tBl%’\% Vr”é d?“l‘?ﬁl‘if1 a’[gﬁﬁ%’f HHEconbi nati on of circuit

| ogi ¢ and the [D00B6 OfTI%ﬂ%@oPﬁ ple%o—@ﬁ@lhh%ﬁtwdtdﬂlpdﬂaﬂ)&lﬂﬁs irﬁﬁzi;:l@ﬁmtdfaattiﬂee pr esent
invention. In add| tion to having authorjzation | ogi oriented to best suit

t he rdedidie preseneinyontioenbnen servonpspall FlﬁemF%éﬁ%%deé‘éﬂﬁﬁﬂ fabfedset pattery
consunpt i, Bﬂt & ?1{011%)(@%)43{% th% ﬁl%'uplpvfﬁ’ﬁr HiE QNS T D Qi sAHENGHT &AL the ﬂ;ggrepﬁﬁss is only

done when Ster and the firearmis being held in

such a \A/eewaasﬁdm eﬁgagarﬂzeniawﬂl thedntnidne Assecoitspgnen¢e &ho ltiamffr%éiﬂénqtg"?al so a

"Sleep m)lga(lacied \111 01%61' 10 str‘?keche hl'mg pm.ubnce the signal that the user is not authorized is
withdrawn, the trigger bar will be allowed to move rearward normally.

20 [6008]  The combination of circuit logic and the type of enabler is another
important feature of the present invention. In addition to having authorization logic
oriented to best suit the needs of law enforcement personnei, the logic also minimizes
battery consumption. For example, the power-consuming authorization process is only
done when the gun is out of the holster and the firearm is being held in such a way as to

25 indicate that the user may fire it. Thess is also a “sleep mode™ when the gun iz ont of
the holster tut not within the user’s grasp. In this mode it draws very little power. In
the holster it draws none. Ounly when the person grazping the gun iz not authorized,
which is likely a very small percentage of the time, does the system require power for
the enabler. Furthermore, use of a piezo-electric-based enabler draws very little power

30  compared to disablers based on solenoids for example. Accordingly, in the case of

battery failure, the firearm will fire because the system has been designed according to

the police requirement to be “fail-fire”.



the hol ster but not wwthin the user's grasp. In this node it draws very
little power. In the holster it draws none. Only when the person grasping
the gun is not authorized, which is likely a very snmall percentage of the
time, does the systemrequire power for the enabler. Furthernore, use of a
pi ezo- el e®tives/warwed enabl er draws very little power BOTUSWpHIIEAt O

di sabl ers based on sol enoids for exanple. Accordingly, in the case of

battery fail ur@goé]he DRI bl bt SePRERAS Qull BEcoa¥shpeias, Begn desi gned

according to ol I'ce requirenen re" 05908
PCT/ US20044i0cin6 210: ali Gﬁﬁ@}unﬂid&gﬁ ffoeat carefs] mading hiihe DrthiladhDagpeiption ¢ becone

appar ent oth se.skill in the of .firearm.design froma careful
readi ng of fHE ﬁg’tbg 1F§Bt%[i9§?f}l}?aﬂ{efig’ﬁttlbefff°11 g}‘]rwé‘&fg Senbodi nent's, acconpani ed

by the fol | OVBRIEFIDESCRITIOBRIER DESCRRAT) VN W CFHEISERERANGS EWs OF THE
DRAWNGS 5 [0010] In_the figures, [0011] Fig. 1 is a side view of a
firearm accoridf tolfﬁfh‘ﬁ)rﬁé‘fr%red enbodi ment of the present invention;

[0012] Fig. 2 rteﬁxf} Si g Vi §W0tia8 &Me@fr i ﬁ%ﬁ&r%cemgo 1@ Predarded
enbodi mrent of the present invention, wt firearmpartially cut away to

show t he emBodidens Oédmm@bntswnm,w th a p| ezo el ectric enabl er, according

to a preferredlgﬁiegiodl ?(%ét aﬁ a %ﬂ \gsgfnta h{%\ﬁnt'é}c@rdnggo%l?’e] fpféf%ﬁ «d SA. 3B

and 3Cillustr ruct Gr & Ana e enabl er

i n contr obhbagmeieoftihé g@ednt banemtiom tvlfthﬁh@ﬁrcaﬁﬁpanmdliﬁButsdmwtmghmmeheenabl er in
t he "f|re enabl ed" p05|5| on an?l Fig. 3C sho %athe enabl I‘dl nn%hig "fire

di sabl&d" freEgniselSyHER ARG T, PePBlRE] *REHH Bt He present

i nventi Onthe%["!éée:{t@l%ﬂhod:' gs. 4A, 4B and 4C are detailed end views of the
enabl er of Figs 3B, and. 3C, respectively illustrating its "fire

enabl ed" and "[P¥B di E@bl%@%@@ﬁ@.ﬂbﬁgate ipEyAl st ePeRties o fr HE
| NVENTI 11[3%9%3341 ARG PNES ﬂE tll%/\élegzrﬂl Q’Rh 334 fh ggr Eb\m]p% hadhaBit Ror i zat i on

system thori za I on stemw | d| sa lrearmso that it
w |l not fhler é“ne fcna’fﬂﬁi” p@sitionsandrnFigud@uhheinigzibd emslém inOhkefvg disabledie firearm
i nventi.on,inclu adqg an aut hori zation

Gevi o | obosbiiy ReRg oo A tg e Fyenb P
[0014] Figs. 4A, 4B and 4C are detailed end views of the enabler of Figs.
34, 3R, and 3C, respectively illustrating its “fire enabled” and “fire disabled” positions.
DETAILED DESCRIPTICN OF THE INVENTICH
[0015]  The present invention is a firearm with an authorization system. The
20 authorization system will disable the firearm so thet it will not fire if the user is an
unauthorized wser. Otherwise, the firearm will fire. The present invention includes a
firearm, and an authorization device for emitting an authorizing signal to the fircarm
when queried by the firearm. The firearm includes a fire control system, a computer
controller that communicates with the authorization device, and a piszo-clectric-based
25 disabler that responds to the computer controller,
{016 Referring now to the figures, an embodiment of the present firearm
10 with the present authorization system ig fllustrated. In most respects, fircarm 10 iz a
conventional firearm, bere illustrated as a semi-automatic firearm. It has all of the
components of a typical firearny, including, for example, a frame 12 with a handle 14
30  and trigger guard 16, a slide 18, and a barrel 20.
{0017}  Firearm 10 may carry a power source such as a pair of batteries 24 in
frame 12, for example, below barrel 20. The back of handle 14 preferably includes a

back strap 26 with a computer controller 28 embedded therein. Also carried by frame



when queried by the firearm The firearmincludes a fire control system a
conputer controller that communi cates with the authorization device, and a
pi ezo-eliectric-based 25 disables that re pond to the conmputer controller.
[0016] Referring now to the figures, an enbodi nent of the present firearm

10 with t W® ppre@ens aut horizatioii systemis illustrarettusiom/rogt respects,
firearm 10 is a conventional firearm here illustrated as a

serni - aut [ LI & l,t, has. : _ a.typical
rrearm. Chdh i iebf Ghug il @Rl 3 W EOTHORENLM Reoifor! ALES |
trigger gframdnbbthodzasioh devide®?2 veitidtsovhatrarateiRd 34 BeriEs H preaidepd®cmay carry

a power spurce such as ajr of batteries 24 in frame 12, for exanple,

bel ow bar%él c%ﬁ?“%é‘”ﬁé@ﬁ » o AT egé4arl§lr é’F@faﬁqn@POPF}% u(béel_ihea Pr‘ffﬁﬁﬁ strap 26
W th a conmmdrBhtiGO st | Bhnsddveesaedde ot R eAny. inflRD badky peRedyTHy ame 3 WO
2005/ 005908 PCT/ US2004/ 017620 12, in the rear of handle 14, is a

t r anschi vesvicsgs { presive e msa eribineraliyreneigieaitircrover gamaired by pgliiag the _

aut hori zagiL o AeVE £ o 2raicbRled 3050 QM LEHIRER %i%ﬁal.g’d“ Batteries 24 provide
power for- conputer controlller, transcei'ver and ot her conponents of the
present aut hd@DEHt i ofirasyesivenn 30Taraind4 erv epmBdingaie swirpdtssliavengangdipnt er nal

battery power.. This evi ce |s."passive" and.a coil i r nal,l ener at es

t he powerwf“gqﬂg? Y B%f%f“iﬂﬁ %e%egszglﬁaZs ASi té?‘}lﬁ?ﬂ%gclgi S\%}(lj af‘?‘% m rglrﬁ&s/(t:%l ver 30 to
S_endl ar le@lﬁl’!hm’dibﬂgois hgc_ﬂ@lizind Qevied 37r ams «ﬁ@éavlfﬁr 4] gf) can@hrl\ 3fbr e affa:lnmami cate
wirel essly, using radjo- wave signals. Preferably, these signals, are
transHi t t%ﬂpwlléfg'é’ﬁ A %@t%lztnﬁa%lgftaLe Igﬁ?sgﬁ@a% PoAl g‘ﬁ&aﬂ’toﬁcﬁgi 3 ilight devi ce 32
and fireaf i d; Ebh 88karf1RMsd S iffifRCthl VigealR iCOMMBIHEAL | on of an

aut hori zi ﬁgﬁtii{i%gdrllgc?e.cmfg@ c.ies?nr ec‘il,s a snmalll I Ili glh'ta_ stﬁchmays% aI light emtting

di ode (LED) 3408HH beVermd switchaddiasaiceusedetof infister e aythogadipnt sy e. [ 0019]
Vari ous sy S 1z LAt , i I

functi onsﬂn{gggr}lge%ﬁ%f%ﬁﬂégaﬁgﬁse 5%“@%?%% %%&gglrtlg E@WL@ g‘{?& ?ngtsj}%(az%/evﬁ%gomer from
batt eri es24.28resRressnsds @enp@ittecenwaPdz,i 44 wel $ensobsukd, odditiakdad6 can be

o 1 | DR hdP S SLL a0l A, T B SRR g op 20 of
frame 12,44 nnPlagcasumheiRsiondebos fidnid 1Y iHahdes Whért anmbcefidontact .
Preferably, switches 42, 44, and 46 are spaced apart and on different
si des of Vel cpatact. Preferably, switches 42, 44, and 46 are spaced apart and on ditferent
sides of handle 14,
[0020] Firearm 10 has a fire conirol system that inciudes a pivotally
20  mounted trigger 50 and a trigger bar 52 that moves rearward in response to the pulling
of trigger 50 (arbitrarily designating the handle-end of firearm 10 as rearward). When
trigger bar 52 is moved rearward, it comes into engagement with a hammer link 54
attached to hammer 55, moving it rearward as well, Hammer link 54 [oads the hammer
against the hammer spring (not shown) until hammer link 54 trips, releasing hammer 55,
25 which iz in turn propelled forward at the urging of the hamrmer spring. The propslled
hammer strikes the firing pin that therefore sirikes the primer of a carfridge present in
the breech block (not shown), detonating the powder in the carfridge bage. The
sxploding powder propels the cartridgs bullet through barre] 20, The forsgoing is
conventional operation for a semi-automatic firearm 10, Also, these components are
30  included in the fire control system: trigger, trigger bar, hammer link and hammer.
[0021] In the present system, the authorization system commandeers the fire
control systern to prevent it from operating in selected circumstances, namely, when the

user is not authorized. There are certain conditions, as will be described, when firearm



[00201 Firearm 10 has a fire control systemthat includes a pivotally 20
nmounted trigger 50 and a trigger bar 52 that noves rearward in response to
the pulling of trigger 50 (arbitrarily designating the handl e-end of
firearm 10 as rearward). Wien trigger bar 52 is noved rearward, it cones
i nt o engapEnwptoridos h a hamrer |ink 54 attached to ha”RGEUSHBIAGBYI ng it
rearward as well. Hammer |ink 54 | oads the hanmmer agai nst the harner

\?vﬁ“ ng (NQh ;SHAMEe. 55{}13 g%@%ﬁ%‘i }_ﬂgglt& f(ﬁxevhg fr‘ngls %E%}iﬁ?wﬁda’%%s@%ﬂé%&%@i 72;3_ e

|ch|S|nturn propdL _
propel | ed firdrantdris st itsiHobsertand hblster sngitqbaizhi)is hpn. thughefmore agtordikg® thtie pri mer
of acartrld etonating the
powder i npfche%clg?lt%’rrfcgﬁlélb%%@gq @OF%EXBEf %?enﬁl%?)e&/\ﬁ‘étﬂm‘bzr%gléI%St?rﬂefj Lreridge
bullet t hlslﬁm@chf'blamﬁiﬁkaﬂaﬁ thew’fﬁ*e Ledegoinglel SThuganveampRnEl baapesayien for a
sem - automatcf c firearm Al so, these co onents are 30 included in the
fire cont f&? E&?wé?ﬁofﬁ?ﬁi@’é‘é}cabkﬁ?ég’eﬁwﬁa} -hammer |ink and harmmer. [0021]

In the present @ysf emAsttllIEeus@PHB@’ siARIL 9F o?ﬁ?e%ﬁﬂ‘l@%é?ﬁ%ﬁ@ﬁ?tﬂehﬁn&' re

control systemto prevent it fromoperating i n selected circumstances,
nanel y, whéiener negssensdrs4hdt, %ﬁ;tchmed badﬁandthé# wilhpeadoeignal w dentdéaed | ons, as

vmllbed rm . 00 59 L AJS 20 10is
in "fi rg&g{loé%ﬁg%t %ngd(;Ien,lﬁaéﬁgwﬁugég\é\%@dj l\g\éeﬁ}n%f ?‘%@%C%ﬁgs%@%ﬁ% P%oaggt hose
ti mss whe posifidired arhreiseiswoudd hdvs thgliisthefircaand 0 hobigegn fismitt ch 40 1s open.

Furt hegnore, ding. to the ent referre e i.ment, for police use,
the p?ésent auf{ﬁg#]l zagll%ri?méo)?%et %ﬁ?’“?tfplq g p§ﬁ%§815d£2f’ élirlbagﬁn%? ipiifte tB?I t he

" fire- enapliBékizaBsl SystehbiSed b:0the SXAY Bt fkbalPl( RMeR %g% p@l B a Bagigad, the
police off| ce wll be able to fire firearm10. [002 t he user grasps

handl e 14t Wouldeadiepte ghe heldepinkeadh tefipf ity %@‘ehﬁﬁa megely Ny é beiB&r sensors
42, 44, 4B L@ drlcBdicBY %‘ir tl#ov%ﬁ'u dno? EREaR 2k gRAontOsR) ectrical control

circuit 28 to initiate t aut hori zation procedure. Sensors 42, 44, and 46
are positi onet’;ﬁOMier eAaemsie\relymmcbsamhamsma i pt He, fiayedenba®di an or der to
fire it. 023 ur po rrutl | P, Si 4 isto
initi ée fxﬁ)agl At %[h?} h%) nSSZ‘?%t m Baaslé%l %%%{%e pl(rgengsge t f’aémﬁlggrm 10 is
bei ng gr as@gﬂgldmcaoﬂmmlﬁtecapqéxha&e munhcﬁthemdm@t dedtivde Rbirges dianiagngds. t o f| re
it, rather than nmer or. carried.n

it is being touc
that " voul dEHGEOT A Bt Aan D TGS FIen f%@ﬁz&fnwhfeq**ﬁawﬁzfn@ oressure
Sensors 42yl schbors TRMIORINRASBELIO NThe capacitance-based system is more sensitive

than the pressure sensor-based system,; the slightest touch or even proximity can activate
20 the anthorization system. The capacitance-based system can be calibrated and can auto-
calibrate to adjust for changes in conditions such as weather and in the handling of the
gun so that the appropriate sensitivity activates the authorization system. Capacitance
switches can be added to the handle of the firearm in such a way that the firearm will
not need to look any different than one that is not equipped with the present invention.

i Finadly, capacitance switches are more rogged than pressure senzitive switches.

10025] Unlike many prior axt anthorization systems, however, the user does
not have to have a finger on trigger 50 or be in the process of pulling trigger 50 for the
authorization gystem to be activated. Firearm 10 merely has to be in someone’s grasp
and free of its holster. Thus, the authorization process can be complete well before the

30 need to five ocours. Computer controller 28 is preferably an integrated circuit, with
memory, secured within back strap 26 so that tampering cannot easily defeat the

authorization system.



15 capaci tance rather than pressure. Wien a user touches or is close to the
capacitive sensing electrode, the capacitance around the sensing el ectrode
changes dramatically. This activates the authorization system This system
differs fromthe one based on pressure sensors in follow ng respects. The
capaci t anPE Ha¥W8ystemis nore sensitive than the PEEESWIE1EEBhsor - based
system the slightest touch or even proximty can activate 20 the

aut hori zati on gﬁd%]em Tﬂ-c!"gregé?ngﬂi& G6n Ragad d§ﬁe§ﬁ§ th %ﬁrhuﬁﬁmgfﬁé sHaf ed and.

can auto- calibrate to ust anges 1 n conditions such"as weat her and
in the hafidii mghcmfznighbwcgt}ﬁ tsoﬁrbehat 19.hé& cappien peitelier 8&nafieriany toy thect | vat es

E)Pet ﬁgtpfé‘éﬁ% %2 g ﬁr% Cap cl g)t qﬁgalfs:ﬁﬁpt che edC . m@d‘ﬂ%gn,l the handl e

need 1% 9 ook any
di ff er ent rdsp@Re.0mBe Ié@pﬁnsct ss rﬂ@stt p&ﬂklhﬂ@@tduﬂ\qdehcddb@l@pﬁﬁem themnémhlzce}h 25
Flnallg/ eaj . 44rtan+. - Gg ‘%p lLlI rrtl.
NS A3 wsepor apgrs pem@ﬂweﬁmg I@é"lﬁaﬁ% ﬁqtlwlza%t °xige ﬁaﬁwzya‘e BRSYs Pens,

however, {ha azH.§d3 t?j%%selrsoéodpa\l‘\@m{e@veﬁ‘q{/@vﬂﬁbé bl@ﬁeaflatqgc}ﬁlbloggﬂ{at alowy be in
t he process of nI trigger 50 f he aut orlzatlonacéjéstemto be

acti vat edlndﬁldmmlﬁoseﬁmdeﬂnﬂ wgiehoidoetified eovldr kronsed is lighandghe apdof r ee of
ItLZ ggl f}ég{}h@ﬂh}gﬁ%w be, ?o%@e‘?@)&aa%‘tl%ﬁzﬁg?@ﬁﬁs can be conplete well before

bdear's roller 28 is preferably an
i ntegrated cirpoRT], \/\Cbxhputmeamnyl,lm%oaanmlum%hwr Taekisl nafpa26 130 t hat

t t | t.th h 05/ 005908
PCT] kboOHT B 7030, MEHBPEIENTHE S oRAE I NEET DATT BN RS CEMApAds on an

aut hor i zi mehnsdegRabo iy 0pa@LNRS teat BOfiEkaMh ¢8 akPotientdd doedrmnch: thEdRut er
controller 28, after any of the swtches, 42, 44, and 46 are cl posed, w |

transmit Eeewddd lglienyerdndeamestdhprizng degice Bsib SHL &oSPeHb VA dERNRYE i s nost
pref erabl y, acaHf%H‘EZ%\%w ut%ho? ROMS 8cdae” Réﬂ&téﬂ% E&Elbtéﬁg Rake8ite0H, fpers from

aut hori zi hg devic Zi ng device e worn on or inplanted
into the ambmﬂmg)abmpe B%Wébmavo,nchbw tyeinfrhitting a:¢oeia witklgss awehivbigodgnat hat
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[0027] Copmpudteriocant ﬁlﬁhdi&ﬁngZSG\/@c&U3P$misf aassdxee\aed }ﬂﬁpemlarmluﬂtbdbﬁm filhame 12 to

10 emt a coded wireless sig 1nal |rn el.e @; oma% ?t i.C eln]é1 %él red radi o
fr equencyauieigng signginde diey eforsey | Eeriyehray Tt ik PERFTERT i'P ed*m 10 and
oriented 3Q:.RgnkQ, Bhin 1H@aRME BE fired when at a distance too great from authoz izing
device 32 for normal operation.
20 [0028]  If an authorizing signal is received from authorizing device 32 by the
transceiver 34, and conveyed to computer controller 28, the signal will be decoded and
evaluated by computer controller 32 in comparison to pre-designated authorization
codes in its memory, and the signal travel time or strength compared to that expected
when the signel comes from a distance more than appropriate for normal operation in
25 order o verify that it is a propeely recsived authorization signal,
{00291  Many prior art authorization systems usc solenoids to block a
component of the fire control system of a firearm, such as the trigger, the sear, or the
trigger bar. However, the present invention does not block the fire control mechanisuy,
it “disconnects” it. By “disconnecting,” it is meant that trigger 50, when disconnected,
30 still moves when pulled, moving trigger bar 52 rearward, but fircarm 10 does not fire
because hammer link 54 is not moved by trigger bar 52. The fire control system is
disrupted because its components are discomnected. “Blocking” on the other hand

means that trigger 50 does not move when pulled. This difference is important. If'a



rearward. |If the user is wearing authorizing device 32, it will respond via
transceiver 34, carried by device 32, as long as the "code" detected is
accept abl e. Transceiver 34, on authorizing device 32, will respond by
transmtting a coded wirel ess authorizing signal 15 burst. Preferably these
si gnal s f Momuty@s¥8ei vers 30, 34, are limted in streRGU/RSHO/IAGED firearm
10 and aut hori zing device 32 nust be close and properly oriented for the

aut hori zing signal .tqg. be properly.receiyed and r.esu in authorization to
fire ! Ackimmndnes tedid S ot inGoct Siernairbr et i SeBrl THE™ oo or eat
from aut hghd i 08 auleNiedend2bd Slc BOIHRL fQPEfabieanthe 200 pO@RBbldhbidast

aut horizing signal is received frona authori zi_nqigti devi ce 32 by the

y
transcei vémaga iedinslebinigipaent pad dorptieethcamiaist@sysan. (mECGREl will be
decoded ¥ Bl?tfjofb%rc%qgiﬂgéngﬁle GRN L hEkeBBrel dﬂ)nﬁ@ﬂ%ﬁfelﬁ Bekahs@

pr e-desi griat ed aut hori zati on odes Ini1ts nenory, and the signal travel

time dr stigesrgith tigwphare®? ewl hivanerligett ed nombdatkedhe ooy Al hewelices from a.
di st ance re than LORY.L at or_. nor.nmal er.at.i. i ) to ",1"- f
o 1 58"58 TRefingefa ARPRRI Bhfol SO MG ot floplliedeat M0l D 1155
Many priofireart authorization systens use solenoids to block a conponent of

the fire control systemaof 3. frreearni, such as the triagqger; .the sear, Jr
the trigger H8¥30] Howevs ?ffegﬁ@bﬁﬁl&eéh&%(s}@ﬁf)w SEbER! h?g’ﬁfegéﬁg *he fire
control neRehapk $f¥wn ih tigsH AGONTRELRE cdifirol B¥temdhd 6@ @Gl BY, trigdet birs Meant
that trigger 50, when di sconnected, 30 still noves when pulled, poving
trigglr b3k hepmedavhidrad hymmer 55 daisthla®Ogsey! met beickplaingd disieds Hsmmer | i nk
54 is not '11@%8%9019%3‘{ i gger bar 52. The fire control systemis disrupted
because its conponents are di sconnected. "Bl ocking" on the other hand

means that trijgef] S50doeswadimemsveniwidampet lidds4 (Arvies fighf famebHtad s
inmportant, If a .6 2005/.005908 PCT/ US2004/ 017 . IFRO, -0f the fire
control sy¥piEhapde 6%{}?8 &g’gl%é—)g}’ Irpé‘%g?lg 1%qv8{11e?tébr%%@gﬁ%ﬁ§? : ‘gﬁglg er b who is
not aut hofiz @entrkd be thbkerhydsheemehiosiricte 0 eak nidve lmamhwflinkid sol enoi d
or damage the bl ocked conponent and %hus def eat t he aut Hori zation system

In the prisswd, bay it cRELERBTe! BRk pbr LTe: BHEgH ¥ OhdS HPETEH ect ed
fire Contt{o(ﬁl tv@ﬁ]ebtﬁggéﬁﬁl 5 tduliB98¢E rervard MbeGRint, RearsIAnaRg likpswer |ink 54
are not bl ocked. They are, however, disconnected so that the fire control
syst em i shatirserdptvell natrie loddetl ambiireaint will f4tfieear m 10 to
[0032] Enabler 60 is based on the use of a piezo-clectric material. Piezo-
electric materials contract on the application of a voltage. Enabler 60 has two members
20 thot cooperate to disrupt the fire conirol system: a first member 62, that has a movable
state and a fixed state, and a second member 64, that is attached to frame 12 and
contains piezo-electric material 66. Second member 64 is arranged so that piezo-clectric
material 66 is affixed to a thin metal backing 68 so that, when the small electrical output
signal (kigh voltage and low current) of computer controller 28 is applied to it, second
25 member 64 will bend az the molecules of pisno-slestric material 66 try o contract.
Second member 64 has a locking projection 72 extending Jaterally from it ai the point
where the bending from normal position is greatest,
[0033]  First member 62 is normally in its movable state. When movable, it
is free 1o move up and down. A spring 76 secures first member 62 within a channel 78
30 formed in a magazine well 80 within handle 14. First member 62 moves up and down
against the urging of spring 76.
[0034] First member 62 has a hole 82 formed therein dimensioned to receive

locking projection 72. When an electrical output signal from computer controller 28 is



fire. [0030] A preferred enbodinent of the fire control systemis
illustrated in the sequence shown in Figs. 3A-3C. This fire control system
i ncludes trigger 50, trigger bar 10 52, hamrer link 54 and hanmer 55.

Di sabler 60, as will now he expl ained, disrupts this fire control system

[ 0031] Th®Or287asH08 nmovenent of hammer |ink 54 (away PEGRPHRYYER020 and
toward handle 14) is controlled by the rearward novenent of trigger bar 52,

o o e eSSy o MU g 50, T

rear must “engage hamter |i1nk 54. If,
however, rhénigger, hackib? pideddiopr7esemitd HisosebcblEl Ipainhftr o enterstholegdfe e bar 52,

during its rearwa novenent nk 54 pw I not be
| oaded arddstPFRRE rﬁgmplle?’eiﬁ’&g ity %enqlre@@g% nEr‘Pa?mngruPG%)ﬂq %J@gé@(’jthg% {he use of
a pi ezo- Q;lhgl‘fg% ihe st @R R Imentlc£8PfroR i€ Blokile e & itadiscdeomiract on the
application of a voltage. Enabler 60 has two nenb 20 th t ?ooper ate to

di srupt the fi#035kontlirigBershps £@kas %i”ofﬁf%tggrr%%b%rta%gi Vit e fidvabl e
state an xﬁéné? ﬁoﬁltcﬁltceen and, ag S%Q:WPSK%HP@& Haé¢a sh tthhtsdeﬁhésa@bﬁﬁl to frame

12 and THNS Plezo-electric materfal 66. Second member 64 i s arranged.
so that p:ldgz% EFleSthTBl‘IﬂZ)GI Gonbaera ainnbae prejestidn Yecthiattesteads minowit APrUBACKi ng 68

so that, en the s i cal t I nd | ow
current) Gt gwse{rrlagg%rnlﬁ g?lagtngﬁgml g"%l?%tﬁg% Qéﬁgsggcl%ﬁgég%%ﬁg ro bet 64
will benqhéy%% A% @hgel ﬁ@s:;gpﬁlopcs-realeﬁaﬁieihrres;aomeaiﬂleruscars puleorf riggeroS&ont r act .

Second nenber 64 has a._ | ocking 0 .on 72 ending laterally fromit
at thé poiamming projgelic 9(%“%‘@?1%“}1 gf’llgg &W&FS@% ition is greatest.

[ 003333] Firstyjg erwﬁe?il i1 fﬁ%ﬁ@fldm it mvanswaézbamaumseﬁee\,ﬁbammovab| e, it
|sfreetormeu down. spring 76 securesflrst%fmarrberb W|th|na
channel 7§ ag0ddvor rﬁl’é@l tmggeabﬁla@%zs meveelcr vt iPPhTdge 1A W8 YaEPE st nenber

62 nmoves u%feggegwé ? MW g@@h&?ﬁhn’iﬁ& dUEGH 1307 OL11 3RS &fiber[ 3034k 1HtetSt menber

62 has afi rein nensioned to receive | ocki ng prol ection
72. \Wen eaaﬁli)edisemlﬁmm@bz@mmpm%Sldgmalh cim ergc¥mpiitieger denfR.dplismopnali & 7 Wo

200 Q05505 FTLAREORSL CLTCER SO L] 0,5 °HRH, THINT Ry sy reroer
carried by, Seeend RERHRE witke @6l thcighohec182. on
[0037] When first member 62 is in its fixed statc, however, and trigger bar
52 is moved rearward, camuming projection 98 will push cam edge 96 down, and trigger
bar 52 with it, as its rides up rise 100. Rise 100 is positioned so that trigger bar 52
70 clears hammer link rather than engages it. Hammer link 54 is therefore not moved and
the fire control system has been disrupted, Firearm 10 will not fire. Trigger 50 can be
pulled repeatedly but trigger bar 52 will not engage hammer link 54, being cammed
clear of it by disabler 60 as long as there is an electrical output signal from computer

controller 28.

['(_l{}“’] The 1:,1'rir. af s C;'pp.rq['ir]rl e 1;-1‘001“111m1@r1 it covapulze sontrolier

b2
L

22, In particular, signalz from holster switch 40 and sensors 42, 44, 46, will canse
computer controller 28 to query authorizing device 32 for an authorizing signal. Onee
that authorizing signal is received, fircarm 10 remaing n 2 “fire-enabled” mode, If no
signal is received within a pre-selected time, computer controller 28 will send the

30 electrical output signal to disabler 60. The electrical output signal will cause second
member 64 to bend so that locking projection 72 enters the hole 82 on first member,
thus placing it in its fixed state. Accordingly, first member 62’s camming projection

will follow cam edge, camming trigger bar 52 down when it reaches rise 100 so that

8



first menber 62, preventing first nmenber 62 from noving up and down and
thereby changes the state of first nmenber 62 fromits novable state to its
fixed state. 5 [0035] Trigger bar 52 has two arns 88, 90. Atab 92 with a
cutout portion 94 extends fromone arm arm 88. Cutout portion 94 has a
shape t haWodeevig¥8a cam edge 96. First nenber 62 haBCHUBMMHITHY
projection 98 that extends into cutout portion 94 and engages trigger bar
52 al ong ﬁ?g@ %9}9?2 Pars RIS I8 A6 rehnt 138 AR Del ArilBoprcliGbRAN. AS
trigger BRPEE Vv es T earwar d 1 n t esponse the user's pull on trigger 50,

10 car ommglepr oj ection 98 foll ows cam edge 96, riding up rise 100. [00361
Wien first ne 62.is.ipn its npyvable state and thus fr. ve up and
down, and tri@@gg]bagtgﬁig%a gg“% g$wgpgg1nﬁ%%%n&§§m§%&§§s%ﬂmgp

earn e rigger bar 52

noves reapmahshyessaifititak Yantd fibieioad cabpei ngle/® alel fovepofrigr stfemedber 62 to
be lifted easily as carom ng projection 98 rides.gn cam edge 96. Trigger
bar 53, iombogecr#EIou SCPERRArE TP aVET, SOargaRest AEnRETT PRI and ¢ hus
the fire r tes normally and the bullet will be fired

t hr ough (R b?”ligéyp?’%‘gde??%p‘%gn first menber 62 is inits fixed state,
however, and trigger bar 52 is noved rearward, canmm ng projection 98 w |
push cam edge 96 down, and trigger bar 52 with it, as its rides up rise
100. Rise 100 is positioned so that trigger bar 52 20 clears hammer |ink
rat her than engages it. Hammer |ink 54 is therefore not noved and the fire
control system has been disrupted. Firearm 10 will not fire. Trigger 50 can
be pulled repeatedly but trigger bar 52 will not engage hamrer |ink 54,
being cacmmed clear of it by disabler 60 as long as there is an electri cal
out put signal fromconputer controller 28. 25 [00131 The logic of this
r,pel u:iori is programme .. into coniptlter cGlll,roller 28. In
particul ar, signals fromholster swtch 40 and sensors 42, 44, 46, wl|
cause conmputer controller 28 to query authorizing device 32 for an

aut hori zing, signal. Once drat authorizing signal is received, firearm 10
remains in. a "fire-enabled."” node. If no signal is received within a
pre-selected tinme, conputer controller 28 will send the 30 electrical

out put signal to disabler 60. The electrical output signal will cause
second nenber 64 to bend so that | ocking projection 72 enters the hole 82
on first menber, thus placing it in its fixed state. Accordingly, first
menber 62's caromng projection ,will follow care edge, carmming trigger
bar 52 down when. it reaches rise 100 so that



8 WD 2005/ 005908 PCT/ 0S2004/ 017620 trigger bar 52 clears hanmer |ink 54,
and firearmw |l thus be in the "fire-disabled" nobde. [00391 It will be
apparent to those skilled in firearm authorization systens that nany

nodi fications and substitutions can be nade to the foregoing preferred 5
enbodi nents wi thout departing fromthe spirit and scope of the present
invention, defined by the appended clains. 9 WHAT IS CLAIMED IS: | . A
firearm aut hori zati on system conprising: (1) a firearmhaving a frane
with a handle, 5 a barrel carried by said frane!, and a fire control system
carried by JHAT TS GhATMED It operational connection wth said barrel, said
fire control sys}e‘mfﬁ. teghto fire a bullet through said barrel; (2) a

conput er control ['er’ carried By < Y rveprasmeadapt ed to recei ve and

eval uate si gnal s(1) s firckemdapiager controller emtting an el ectrical output

signal when said 10 ac%'{%“% ontroll er does not receive an authorizing
signal; and (3) a disabler F by said frane and in operational
connecti-on with sai d dfsnel et ByaidcyaiL Mg Sai d di sabl er being responsive
to said electrical outigrut Si qnal so that, when said conmputer controller
enits said el ectrical® ‘$GtPutshjemcaried by seid dtsier atihie npepRshal ShseeRRECt S

said fire coithsabl bayedtseind f5e chfta spdipad| trol stemis prevented from
15 firing said te ILet, wherein said di gg%ﬁéér:ﬁ&n%ﬁ%gwgﬂs?@tb%er havi ng
a movabl e st at e ‘@nd RIFPREFOBREE camivd hyasaiyifmne and atEHAD 1Pk N t hat
engages saicalitite eigoalaf 920l coiysild FonSa i ng pr.oj,ection of said first
menber jgar %glitnng;%,i_saing_ {Ii 2% control ntgo?/fgg%ﬁ%% @3‘%&0 iopERut signdl avhepseidn sai d
fixed state 16 0 srUpt<Legnetreeeiveen enibhrisys tigml: and 20 a second menber
made of a pi ezot¥laeditdbids ABLRHyAaidl nds in_.response to said
el ectri cal ng]té?}i)ut signal , said s_ecoﬁr%%{err%@b rOPeﬁﬂgﬁil’iéﬁ’%‘%m%WéﬁhﬁgldsﬁﬁEd first
menber in SAY P Xt Sihdsablahbeinpirsporsivedo seioade TR vk SiRt sPRAL .

it o fput SighAY scP Rt
artowng s said computer controller emits said elestrical output signal, said enabler thereupon

disconnects said fire contro) system so _that said fire control system is prevented from
15 Mg said bullet, wherein said disabler includes

a first member having a movable state and a fixed state, and carrying a
famming projection that engages said fire control system, said camming projection of

said first member camming said fire control system when said first member is in said

fixed state to disrupt said fire contro] system; and

20 i
a second member made of a piezo-electric material that bends in Iesponse

to said electrical output signal, said second mermnber, when bent, holding said first
member in said fixed state, and, when said second member is not Eant, allowing said
first member to remain in said movable state,

2. The firearm authorization System as recited in claim 2, wherein said first

05 . . ‘.
member further comprises a spring, and wherein said first member, when in said moving
state, moves against the urging of said spring.

3. Tbe firearm authorization system as recited in elaim 2, wherein said first
member bas a hole formed therein and said second member has a locking projection
dimensioned to fit within sajd hole, so that, when said second member is bent, said

30 locking projection is received within said hole and thereby holds said first member in
said fixed state, | |

10



first menber to remain in said novable state, 2. The firearm authorization
systemas recited in claim?2, wherein said first 25 nenber further
conprises a spring, and wherein said first nenber, when in said noving
state, noves against the urging of said spring. 1 The firearm authorization
systemas recited in claim2, wherein said first nenber has a hole forned
therein and said second nenber has a | ocking projection dinensioned to fit
within said hole, so that, when said second nenber is bent, said 30 | ocking
projection is received within said hole and thereby holds said first nenber
in said fixed &t Fhe firdlm4arhblieatiohishAah s 3uLQ0TH 265h AN -wiRY S dandieCi t ed

in claim1, wherein said handle has a magazine well formed therein, and

wher ei n satid eradErene ek Apnmed gtherying snd whiseiaziaie cneltler, isscarming Wi saddr m
aut hori zatin@su-a%stgm as recited in claim1, further conprising an 5
aut hori zi ng devi ce adapted to transmit an authorizing signal to said
conput er cont r ol-| Ere fireprm prfEorizatien fysteauasoriteddni obmimsl fewlrer sempesing ed i n

claims3, WaeieithosRif itﬁhs‘?& Ce: b S T e ' ter
controller. 7. The fi ?gg%n%t er_ggﬁ(dgﬁ&ls@% aESD Sfaiec{cllg)dtﬁjl |r(r;1w§$§|1)ér%ﬁ 5,
wherei n sai d cdhputh® firzasmt pghtrigetions spderpt ad recited) Uer ylasmi %) wherkinr sadilng
devi ce forg8ak -g;ingtge LkZ) i . .. .Th i rearm aut hori zati on system
as reci ted&ui n cldi mbf%, ‘iﬁe{}%&eﬁ&%%c} Fihlg%ugeramng%ﬁlegbr switch for causing said
conput er cont r ol 1'de fireanqpuartorizaiioh systemaes rabited ievine 8, wikatid saidenggutegwi t ch
cl osed by 0 (o B 1 . The firearmauthorizatiqn system as
recited inéagﬂlrgl?% 7 F%Pttélé’rg@rgg&n%?‘f%?%ngaéwbc&é%5 %ﬁ?‘t}&%‘“%?‘ " by said
framel015 10. FneThd fmarmeathvtiotivz ayston os yesitedrimnealaloe ¢] figthel coripmying 9,
further c L Sd roswteh carried by said,frame,and, adapted to
cause pomgrg}l)-s{c%%&di% X .ﬁosr%ldgéﬁmumfﬁwo‘ﬁ%ﬁr@gﬁ ?éc;ﬂl e gW“tecﬁa‘gl osed
by renovi megussniditdi clesdibyfhoblingsahinfiretupr,. 11

9. The fireatm authorization system as recited in claim 7, further comprising a

power source carried by said frame,

15 10. The firearm authorization system as recited in claim 9, further comprising &
power switch carried by said frame and adspted to cause power to be drawn from said

power sounree, said power switch ¢closed by remaving said firearm from a holster. -
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