; e3eHbl H DDEAFXTG | 6VI TI HVLWO 001 47942 1 FI REARM Technical Field 5 This

i nvention_re to a firearm devi ce. Background Art PCT/ 10 It
i's well k m?%ﬁ‘gt firearns are often m sused, not only byzég%gﬁg@?%ed
users, but also by owners of the firearns. This m suse | eads to opposition
to the use and carry of firearms. There #s accordingly a great need for a
firearmthat is less attractive to be stolen, and nore difficult to be used
by unaut hori sed persons. At the sane tinme it would al so be a huge advant age
if the firearm 15 could in sone way di scourage m suse thereof. Disclosure
of the Invewr ding to the present invention a fi reﬂm,m,mmnmﬂmmmn
conprises 2 arm - safety neans for inpeding an u

person to fire the firearm and WO 00/ 47942 2 PCT/ ZA00O/ 00025500001+

i nformation storage neans for recording and storing at | east one aspect of
the group consisting of an inmage in the direction in which a shot is in use
fired, soun@at! abg;ﬁ.gae time when a shot is in use fired, time when a
shot is in CHUELGIERd 1 ocation of the firearm 5 The firearm may
conprise a conventional firearmor any other firearmfor firing a

projectibe. The firearmmay conprise a rifle but preferably it conprises a
handgun. 10 In one preferred enbodi nent of the invention the firearm may

i nclude a | affffs iﬁ¥§x§.ﬁ§h;r91ratenggearﬁ}%ap§l %],‘)igeser beamto ignite a charge to

fire a projectile. rrearm preferably al so includes an el ectronic
system for controlling firing of the firearm The firearmmay al so include
a nunber of barrels and preferably

Background Art

10 It is well known that firearms are often misused, not only by unauthorised
users, but also by owners of the firearms. This misuse leads to opposition to
the use and carry of firearms. There is accordingly a great need for a firearm
that is less attractive to be stolen, and more difficult to be used by unauthorised
persons. At the same time it would also be a huge advantage if the firearm

15 could in some way discourage misuse thereof.

Disclosure of the Invention

According to the present invention a firearm device comprises
20 -  afirearm;

- safety means for impeding an unauthorised person to fire the firearm; and

*159159*
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the barrels are pre-loaded with projectiles and charges, which charges are
15 ignitable by neans of a |aser beam It wll be appreciated t h

radi ati on VY6® A¥#%han | aser beans nmay possibly be used to |d)r(ﬁTt’7é*@ 9% har ge.
The safety nmeans nmay conpri se a nechani cal neans such as neans wher eby
access to a trigger nenber on the firear@d or pulling of such trigger nmenber
20 is bl ocked, and access to the trigger nenber or pulling thereof can only-

be achi eved by UIHfQﬁ‘ﬁhﬂGntsF@raﬁé‘fn@éa)ﬁs%ﬁ@&ordlr%%xﬁpétﬁ?ﬁszaﬁeﬁ’ﬂ 80022

In a preferred enbodi nent the“safety neans conprise an information

carrier and/or gathering neans;. an rocesslr_1 g means.for % sﬁﬁ)Sl ng
i nformation recef §TOU R GORSISHAS r?‘&tlm?rﬁeé%rt ¢ gireglion 4n whic § 159¥ans
and 5 allowing firing of the firearmto take place only if the information

so received conphiecfired, sburkdat ;ﬁsdutrth@mimemfetnSa shidtds inn ¢ fipdd, @finé ahener
and/ or gathering neans may i ncl ude an information carrier means wher eupon

i nformati on can b recor ded % rrier 10 may conprise a card such
as a smart card ¥f %rl 1§t e fig Oﬁaﬂggr‘r{}ﬁg %F%fnﬁ'ay have i nformation
recorded thereon in respect of, f or exanpl e, physical information of the
aut horise&d user for identifying said user, for exanple a skin print
(particularlyafingerprint) or thelike I nf ormati on regarding voi ce,

retina, DNA.mxrfals be consi d & raﬁhfma% al so |ncI detal s 15

t hereon rega YeeHa rPPXétﬁgéprésfe ?ﬁ@nYW danh fire remsodﬁ‘ ! %0

i nclude readi ng neans for reading information on the i nformatl on carr| er
means. 20 Théringf orpmjécile.cailheefireandy onayatomepiisey amedlesbweypriferhbiye it

i nformation gat her i ng means whi ch rmay conprise nmeans for gathering certain
physi cal mg/réggg %gégAOO/ 00022 . 4 information fromthe person to
use the firear pre era nf ormati on

10  In one preferred embodiment of the invention the firearm may include a laser
system for generating a laser beam to ignite a charge to fire a projectile. The
firearm preferably also includes an electronic system for controlling firing of
the firearm. The firearm may also include a number of barrels and preferably
the barrels are pre-loaded with projectiles and charges, which charges are

15  ignitable by means of a laser beam. It will be appreciated that radiation other

than laser beams may possibly be used to ignite the charge.

The safety means may comprise a mechanical means such as means whereby
access to a trigger member on the firearm or pulling of such trigger member
20  is blocked, and access to the trigger member or pulling thereof can only be

achieved by unlocking the safety means.



wher eby said person can be identified. The gathering neans nmay conprise
means for_recording information such as skin prints (parti 1

fi ngerpriwp)(’,o“\%*lzce, retina scanning, DNA identification o?e#ﬁéh?&?@g 5
Preferably the information carrier and/or gathering nmeans includes both an
information carrier neans and an inform&tion gathering neans. The
processi ng neans may al so include a nenory neans for storing 10 information
therein. In use the processing nmeans nmay conpare i nformation received from
the information carrier and/or gathering neans with information on the
menory neans and only all.o .firing to.take place if the inforpation
corresponds.n?tﬁeg“rré emhasiimens Dpsfeln MEANs MAY FOMPFISG 3R dRIQFMALON | 1y one
exanpl e the aut horised users thunbprint nmay be stored on the card and it
nmay be storestrlt hihd/degatheriBanseans) andeaf praoessing | meand obepidesyivsd by
the processing neans if the thunbprint on the card is the sane as that on

the nmenory of, t he .Broces %gg, neans. ffpd t he sane as,ihat received b%n he 20
i nf or mat i on“bfgfrﬁ‘ép RJCTRYGSIRA B PR GLggean lﬂﬂfa‘ﬁli‘?rh?g B¥2H& ber son
hol ding the firearm WO 001 47942 5 PCT/ ZA00O/ 00022 The safety mechani sm

may al s® bealewpighring e firtdvan 16 bekef placosmydéchdmidematibhsatreceived
prevent firing, in a simlar way that a cellular phone is blocked. This can
be used to de-a(f-tiva i armv\/r%en it gets stolen, or when the 5

e the. fire
li cense expf?8&¥ I(:F]WL%}? FERPI 1GETEEE %r e made valid for a certain period of

time only). The firearmcan al so be programed to be operational for a
specific period of tinme only, for exanple when the authorised person (such
as a policeman) is on duty. 10 A renote controll able device nay al so be

instal | ed f?*lute('iﬂf‘&fxﬂﬁtliérﬁ‘gaﬁr[k? afrfdr/SPgE?h%ﬁ}‘ﬂgc‘rﬁei sorﬁhg i%&ﬁ'&& %nRﬁPc% Wby The
storage neans nay ‘conprPse a on e group

i nformation I"'eas evice o
carrier means whereupon information can be recorded. The carrier means

10  may comprise a card such as a smart card or similar device. In use the card

may have information recorded thereon in respect of, for example, physical

information of the authorised user for identifying said user, for example a skin

print (particularly a fingerprint) or the like. Information regarding voice,

retina, DNA may also be considered. The card may also include details

16 thereon regarding the license of the firearm.

The safety means may also include reading means for reading information on

the information carrier means.

20 The information carrier and/or gathering means may include information

gathering means which may comprise means for gathering certain physical



consisting of a camera (such as a digital canmera) for recording inmges; a
15 m crophone for recording sound; a tinepiece for recording tine: a GPS
for recor Nhef/438%i tion in the form of geographical co-ordi ﬁgif@é‘“’/ﬁ‘??azt he
information storage neans further conprising storage neans for storing data
fromthe said at | east one device. Prefedably the information storage neans
includes all of the said devices. 20 The canera may be nounted to face

al ong the banf&imsebh "REnPYLE NVerbdd 68" Me th%\?rg%rﬁz ) 3fe§alﬁ%rﬁ§ﬁ%9§ (2)5[2 is

thereby allowmng 1t to record™an 1nage Int Irection In

in use fired., The tinepiece nmay, conprise, any suitable tinmepiece for,

provi di ng t i WBeERY StdPessonreasi be adgntefead. r&%ewﬁmrﬂ%&waﬂéanaxmmmssck.
The firearm device nmay al so include trigger for triggering the information

storage meangeds keceistdniin anfiolhatesaki pties MARALIRLY 8 E‘iingéngrﬁ&)? means

is so triggered when a trigger nenber defined by the fire ullTed for
firing 10 a shot. According t nat,her, ..aspect of t.he present invention
there is pro‘(RIEI"ed'eHnPisleﬁﬂd&ﬁéédE%%F?%?%Qr-t{’%li’ frearm and 15 - safety
means being characterised therein that it conprises an information carrier
and gat hgring neans defining an information carrier neans separable from
the firearm device whereon information can be recorded, and an information

gat heri ng ng f athering.informatiopn, fromthe person to ,use the
Firearm  and tererably BR anmation Arart wiian eitherise e duciudss hethans or
processing information received fromthe information carrier and gathering
neans and alinfovwmaridi ichngerofetnearfd ame duformaiOnOtAZE4 means.

The processing means may also include a2 memory means for storing
10  information therein. In use the processing means may compare information
received from the information carrier and/or gathering means with
information on the memory means and only allow firing to take place if the
information corresponds. The processing means may comprise a micro-
processor.
15
In one example the authorised users thumbprint may be stored on the card and
it may be stored on the memory means. In use firing will only be allowed by
the processing means if the thumbprint on the card is the same as that on the
memory of the processing means and the same as that received by the
20 information gathering means which in use takes a thumb print of the person

holding the firearm.



7 to take place only if the in PCT/ZA00O/ 00022 - formation so received
conplies with certain requirenents. 5 Wthout thereby lim}, ope of
the i nvent POY4444 by neans of exanple only, one enbodi nentf‘éf“ﬁ/glrxg(g 0%0” now
be further described with reference to the acconpanyi ng draw ngs wherein:
Figure 1 is a perspective view of a fir&arm device according to the
irnvention; 10 Figure 2 is a partly sectioned side view of the device of
Figure 1; and Figure 3 is a sinplified circuit diagram of the firearm of
Figure 1. 15 In the acconpanying draw ngs the sane reference nunerals are

used to dengte cprrespondin arts., Referring npw the . drawings the firearm
vt co 10" A et FCTaaI Ty EBAb gL HPoTat bt the e caBBEdle- nonber
12. 20 The barrel nenber 12 is releasably secured to the grip nmenber 11 by

neans O Q& val8d 2o $rBekltAh00¢ 00028 ndilaraway ithat® aslbulbp phosie dwblockied.
| ocki ng means [not shown] is provided for |locking the barrel nenber 12 to

the grip nmenper 11.. In use the barrel nber 12 may be replaced, wit

anot her bar repiS @R s at@hé‘ﬁ%ﬁtfvé’ite ﬁl%ﬁgg?arf?“f %&?Fsoséaﬁq%i’tol’i véhffhitgﬁe
code. In use the code may be entered against the 5 name of the |icensed
owner of5 t hHcéndeapited €ififoreardtf.licBheesldre ensddvadiwhfor aresrthie pdricdved time
purchase nore than one barrel nmenber 12 at a tine, depending on specific

ds. Dff I nb i.ncl . di zal i b :
" use empt 0edl Barver TaRbary B PRl ia i a5erd il et sl e
when new barrel nenbers 12 are purchased. 10 The barrel nenber 12 includes

a nunber of pbapdetd til3e tomdy efor. exampld svheasehe wetharisedr pedson1Buah easpa ovi ded
in 6 pairs. At the rear of each barrel 13, a port 14 is provided for

allowing a s through said port 14. The port 14 is cl osed
by neans of bgﬁg%rggﬁfg&nrgﬁggf 15 made of a glass disc 4mmt hick.

10 A remote controllable device may also be installed for controlling the firearm

device from a remote position.

The information storage means may comprise at least one device of the group
consisting of a camera (such as a digital camera) for recording images; a

16 microphone for recording sound; a timepiece for recording time; a GPS for
recording position in the form of geographical co-ordinates; and the
information storage means further comprising storage means for storing data
from the said at least one device. Preferably the information storage means
includes all of the said devices.

20

The camera may be mounted to face along the barrel defined by the firearm,



15 In use the closure nenber 15 allows a | aser beamto pass though it but
is of sufficient strength to withstand the bl ast of expl osive mteri

t he barreWaA®4MPHereby retaining the port 14 closed. Each Bg;rﬁ@,%/?é(lz?s
pre-loaded to include a primary |oading [not shown] in the 20 form of VH,
supplied by PWP a division of Denel (Profrietary Limted; a propellant [not
shown] in the formof B556/1 propellant supplied by Sonthem WO 00/47942 9 -

PCT/ ZA0O/ 00%%@/341}6& e r&%?&hlaﬁﬁ?ﬁ@fd ﬁfeach)@cu]'oggh.tvsﬂi;chaa ctile

[ not shown] ad co e primary ing 1s ocafe et ween
the cl osure penber 15 and the propellant while the propellant is |ocated
bet ween t he yﬁﬁnary | oading and the projectile. Each projectile may be
provided with a 5 unique code whereby it can be identified. A conposition

[ such as wax, preferably a mcrocrystalline wax] may be provided for
retaining the projectile in position and may al so serve to lubricate the
projectile ag i t. noves through a barrel. g when fir d 10 Ipn use a Iaser
beam wi | | pabBe tHRERIGH: FHY $IPPTIR AB¥uieBle HmeRises dpT PEOYHIng i 2nde
primary |l oading. The primary loading will in turn ignite the propellant

whi ch wi bl pdapeTHenémppiticeghiy ot @itesl diderctdckl3 and away fromthe
device 10. 15 The grip nenber 11 includes a power source therein in the
formof a re chargeable 6 volt battery 20 (including power-conditioning
means) for supplying power to the electronic circuitry of the device 10. A
battery status nonitor 21 in the formof analogue circuitry, nonitors the

vol t age of tTike batimen de2ireamdyidsd indede trigger fog‘htrl%ﬂhh kithg difof@atibiD)
22.1 which is activated 20 vvhen t he voltage of the battery 20 drops beI ow a

certain predeternm ned val ue. be .charged t hr ough
interface [ ng?ragﬁ%ﬁmﬁ?or\%%lr dar?do?toreV\%y ﬂa ﬁlﬁe %ormagon stofage Hedth
is so triggered when a trigger member defined by the firearm is pulled for firing

10 ashot.

According to another aspect of the present invention there is provided a
firearm device comprising
- afirearm; and
15 - safety means being characterised therein that it comprises an information
carrier and gathering means defining an information carrier means
separable from the firearm device whereon information can be recorded,
and an information gathering means for gathering information from the
person to use the firearm; and the safety means further comprising
20 processing means for processing information received from the

information carrier and gathering means and allowing firing of the firearm



t hi s purpose. PCT/ ZA00/ 00022 A processing neans in the formof a

m cr o- processor 22 (conprising a TMs 320C32 unit supplied

| nst r unen¥99942942| so provided in the grip 5 nenber 11. ThegﬁFéﬁé@%pg%essor
22 addresses the needs and nonitors the functions of the peripherals and
external conponents in the electronic cikcuit. A ROM23 in the formof a
f1ash non-volatile nmenory chip is also provided for storing software and
captured inform%nhgefﬂfké%mmyaﬂth@h{he formof static RAM provi des tenporary
menory. 10 An interface for interfacing with an information carrier neans
25 is also provided. The information carrier nmeans is in the formof a
smart card 25 [a Multiflex 8K unit supplied by Schlunberger]. The interface
conprises a buffer 25.1 [a LTC 1755 unit supplied by Linear Technol ogy].
The smart card fpmiasiokbs pitepetadmpliésheithi @FRimFeadsaend?2 t hrough both
the buffer 25.1 and a comruni cations port 26 in the formof a ST16C1550
unit supplied by Startech. In use information such as personal details of
the user, firearmlicence information and a thunbprint of the authorised
user may be stored on the card 20 25. In use the card 25 is renovable from
the gri ps meighotd therebDlOMtHigIA2 sddpEIThEAAOEDDAR Andibyi memiswh éxample
gathering neans in the formof finger print sensor 28 [a Fingertip unit
(trade nane) _supplied;by.lnfineon] i to theqrjp: and
s coupl ed. PEIPREN PSSt DEGRO ST LR Sy AL deditid Bl Eifefent?
generator 29. 5 Atrigger 30 is also coupled to the m cro-processor 22.
Trigger 30 conhe rs@smpamping-dwakgswhesinand a trigger nember 31 is used to
cl ose the nake-break switch. 10 A tinepiece defining a real tinme clock 42
in the formof a DS 1994 unit supplied by Dallas Sem conductor is also
coupled to the mcro-processor 22,

Figure 1  isa perspective view of a firearm device according to the invention;
10

Figure 2 is a partly sectioned side view of the device of Figure 1; and
Figure 3 is a simplified circuit diagram of the firearm of Figure 1.

15  In the accompanying drawings the same reference numerals are used to denote

corresponding parts.

Referring now the drawings the firearm device 10 defines a firearm comprising
a grip member 11 and a barrel member 12.
20

The barrel member 12 is releasably secured to the grip member 11 by means



through a buffer 42.1 and the communications port 26. A camera 32 is
coupled to the m cro-processor through a buffer 33 and the 15

comuni catWR®4142t 26. The camera 32 conprises a digital J&nEFAYN2he
formof a HDCS 2000 unit supplied by Hewl ett Packard. The canera 32 is
mounted in the grip nmenber 11 to face al 8ng the barrel nmenmber 12 in use to
allow an inmage to be captured in the direction wherein a bullet is fired.

20 The devic al j [qTo]! e d LED
35 and a 11 ol 8P, ERah SRR Ik REAE RARR IndE AT id BROVIRER 45,
firearm WO 00/47942 12 PCT1ZA00/ 00022 device 10 is ready to fire and the
LCD 36 i ndi clackingihe tbasselr membes Have theegiip imemben el &2 tussrthewbaral [ not
shown] may al so be provided. This switch can be 5 noved to an active

posi tion whepRinbdre maybegeplacbRithidbtidihatrel dherabér, VRachUsrkd]l dRetbar €i n
t he device 10 can be used for practising when no shots will be fired. The

device 10 further inclpydes a progra |l e 1 gqgic device [PLD] ,37.. The 10 PLD
i ncl udes a giéjés P%’Q{P&‘fﬁ(h@‘t%%l%giceaggg%ﬂﬁ% Q RYIIRE éle“é‘%}]ﬁﬁéﬁﬁ%lﬁ? Fe}!f‘y
bet ween peripherals and external conponents in the electronic circuit. It

al so i nclaudegarmewdthbtiogndetRineMuiche firkdrni deeice 10 THedidehiodd 6weiet Enbiyt 'y
under certain predeterm ned conditions such as where the system "hangs-up”

or where unaut hgri sed or unreco ni@gd in utslare ecgkved.. Fu[fichergore, t he
15 PLD al so Phéleue tarpqrﬁbﬁém&e Rt9051 PEFEREIRCE dnF 8 Itdnesfiepending
transm ssion of interrupt input signals to the mcro-processor 22 in

response to shgpedific needy. VBifdreanbirnel nembehet Zhmyandluletiviraabf ddfepement s.
The transm ssion of interrupt signals will be priority based dependi ng on

e per o syt o 10k AR M B B R 2 1
communi cat| Ogre\élm.ittvghtegiew barrel members 12 are purchased.
10
The barrel member 12 includes a number of barrels 13 therein. In this case
twelve barrels 13 are provided in 6 pairs. At the rear of each barrel 13, a port
14 is provided for allowing a laser beam to pass through said port 14. The port
14 is closed by means of a closure member 15 made of a glass disc 4mm thick.
15 In use the closure member 15 allows a laser beam to pass though it but is of

sufficient strength to withstand the blast of explosive material in the barrel 13,

thereby retaining the port 14 closed.

Each barrel 13 is pre-loaded to include a primary loading [not shown] in the
20 form of VH, supplied by PMP a division of Denel (Proprietary) Limited; a

propellant [not shown] in the form of B556/1 propellant supplied by Somchem



WO 00/ 47942 13 PCT/ ZA00100022 peri pheral s and conponents of the electronic
circuitry,. The interface 38 can be used for downl oading in i rom
t he ROM ngo?ﬁyﬁznterface 38 may conprise an infra red tra?1(gjl’(;)eilgbé'e@da22)c
conprising a TFDS 4500 unit supplied by Tem c connected to the

communi cations port 26 through a buffer 88.1. 5 A |l aser system conprising
l aser diodes 39 are also linked to the mcro processor 22 through a buffer

40. The di OdQﬁvﬁﬁarP@fTD”ein%F(PﬂggHé@aWhﬁ&@lE and 1B dctB8 fdoBHowIPMatier each

barrel 13. Each | aser diode is provided with an”opti cal system 41 which

directs and %oct;:'ségs a Iasecr1 mgeneraltled.by .the 10,associ ated |aser diode
39. Sof t war 8f & KR8 LAMPPRRD ROVIO PTHRANL LosLEE 4y 1agided Perveen the Br 22

controls the activation of the | aser diodes 39. The | aser diodes 39 are

normal |y achhatabes 16 mndesieopsspellangokhilatthepropellsif Mbegsed bidwedhighkaser
di odes 39 are 15 activated according to a predeterm ned sequence. This

sequence may be changed by ajtering.the.sqftware.stored in th | egtronic
o rout Ty BaitieSh i A bt Bro gl B Bl rriE R R b e B thas. an
el ectronic systemfor controlling and firing the device 10. 20 It wll be

appr eci & ed unfiqe tchde sehetepynacsn bt idbrtifiedi cA dOmposiriors Esuchnas max, mat i on
carrier and gathering neans in the formof an information carrier WO

00/ 47942 14 PCGI/ A4A00/ 00022 nmeans. (1 cand 25): . ngadi ng. neans (thr h the
i cr o- pr 006 S50 O i OGARNTS Wet] MAGHArOHIteEEt Fistie b e
information gathering nmeans in the formof the fingerprint sensor 28. The
saf ety meansn fposither andatayddso séreepodobssieghapaogciite 4shie mhoven thirotigle
m cro- processor 22. The micro-processor 5 22 includes nenory nmeans and

addi ti onal qq[‘&? i rovi.ded through the ROM 23 and RAM 24. The
information's o%%glgsvﬁggﬁglrg? t he device 10 conprises the canera 32 and

10  In use a laser beam will pass through the port 14 and closure member 15 to
ignite the primary loading. The primary loading will in turn ignite the
propellant which will propel the projectile through a barrel 13 and away from

the device 10.

15  The grip member 11 includes a power source therein in the form of a re-
chargeable 6 volt battery 20 (including power-conditioning means) for
supplying power to the electronic circuitry of the device 10. A battery status
monitor 21 in the form of analogue circuitry, monitors the voltage of the
battery 20 and is linked to a light emitting diode (LED) 22.1 which is activated

20  when the voltage of the battery 20 drops below a certain predetermined value.

The battery 20 may be charged through an interface [not shown] provided for




the tinepiece in the formof the real tinme clock 31. The information
storage 10 neans al so includes storage neans in the formof the 23 for
storing dAYQO¥#E ved fromthe canera 32 and the real tinme FEIEA004Y2%
order to allow the device 10 to fire, the smart card 25 is inserted in the
grip nmenber 11 to conmunicate with the ri@ro-processor 22. This allows for
the 15 reading and witing of information between the m cro-processor 22
and the snmarf,;¢ &a: The micro-processor 22 is pre-programed to include
certain information. The mcro-processor 25 will then conpare information
received fromthe smart card 25 with information stored thereon and if it
conplies with certain requirenents the device 10 will be activated which
will be indicated by 20 the LED 35. For exanple, the smart card 25 and the
M Cr 0- pr 0CesA3roddssitdy nRAhE 1h Rké Bshan (1 MierotifocBsoR221B ' user
t hereon and oﬂ?y ifmt?%;e WO 00/ 47942 15 PCT/"ZA00/ 00024 gﬁ%ﬁﬁhfﬁgssane
wll the devjc 0 be activated., The smart card .25, may al.so,i.nclude ,

i nf or mat i on $%9%?§sp@& DRV AR AR s al50eDFPEAed gPoties 85 22
may prevent the device 10 from being activated if the licence is not valid

(for exampl emiemliser! 11ceMtR intcronpnoc¥abl R2f fldrasseethdeds dndehonitorkhtheuser
w Il also place his thunb on the fingerprint sensor 28 and the mcro

processor 22, w |.| coggl?re thﬁ@ﬁfi nt, wth that stored OB tre m'cro.-%)r.ocessor
22 and on t HANSHARS OF BhgPersp Sf”idfext‘?félai)F?fHPOPF%W{lﬁ € LIESHOM FhtYEensor
28 is the same as that on the snart card 25 and the sane as that stored on
the 10 ni cr oApRANELDIin 2Re forinh of hdlasharonr-polatbsmema?d dlipayalsbgrdeidede 10

to fire. If one print is not the same as the others the device 10 will not
be allowed tg fire. 1fc.the prints aret saje._an t44 [ nber, 31 is
Chen pul Ted 6 tP5E8 P e Rt rbRr € Br g es R AJ A 95 The R 1

m cro-processor 22 will activate the 15 | aser diodes 39 sequentially

everytine t hsatic Refyleh prrentley tedipomrpuhdradry.When a | aser diode 39 is
activated it will generate a | aser beam whi ch passes through an opti cal
system 4@, through a port 14 and closure menber 15 to ignite the primary
| oadi ng, causing a shot to be fired. The LCD 36 will indicate which

An interface for interfacing with an information carrier means 25 is also
provided. The information carrier means is in the form of a smart card 25 [a
Multiflex 8K unit supplied by Schlumberger]. The interface comprises a buffer
25.1[a LTC 1755 unit supplied by Linear Technology]. The smart card 25 is
15  connected to the micro-processor 22 through both the buffer 25.1 and a

communications port 26 in the form of a ST16C1550 unit supplied by Startech.

In use information such as personal details of the user, firearm licence
information and a thumbprint of the authorised user may be stored on the card

20  25. In use the card 25 is removable from the grip member 11.



barrels 13 have been fired. 20 Everytine a shot is fired the inage as

vi ewed al‘gg%ﬂféﬁﬁgbarrel nmenber 12 w || WO 00/ 47942 16 ch'é.ﬁ%%}{,(ﬁggzz bga

captured of the digital canmera 32. The tine at which each shot is
fired will also be recorded by the real tinme clock 42 and stored on the ROM
23. 5 ~Xlhen a licence is renewed or wheh a new barrel nmenber 12 is bought
it wll be possible to check when each shot was fired and at what it was
fired. SincAneadbrmatipacgdtheringymémspinoshedfstnnidfh fingeni prigr caberias fu | |

al so be known which projectile was fired. This information can be

downl oaded hrough the interface 38,0 ot C uter. It i | i eved that
Tl i PR wlp (oA ERrBEP siidplif By 8B SRTE fRlinctd oo e w1 e 10
may al so be programred to be operable for only a certain period of tineg,
and in or dememmberait amdies cmgpled be the nearoyprodessdradzthimugh 4 diserete d/Ohe
authorities which can then downl oad i nformati on stored on the device 10. 15
The devi ce ihgcl ude a m crophone [not shown] for capturing
sounds at é%g% eﬁghiﬁﬁ%@the trigger nenber 31 is pulled. A global
positioning system (GPS) may al so be included in the device 10 to record

t he posibti on of the device 10 when a shot is fired. The device 10 nay al so
be programmed not to fire when it is in certain |locations (e.g. gane

ot shoun) 888 083095 bt Bigbit s ek Ragn Libkera Y bptBeT o

firearmmy be de-activated froma renote position e. q if the device 10 is
stol en or i4 make-bricgk swatchapid atriggarmeember Jbiisused to close the make-break

switch.

10 A timepiece defining a real time clock 42 in the form of a DS 1994 unit
supplied by Dallas Semiconductor is also coupled to the micro-processor 22,

through a buffer 42.1 and the communications port 26.

A camera 32 is coupled to the micro-processor through a buffer 33 and the
15  communications port 26. The camera 32 comprises a digital camera in the
form of a HDCS 2000 unit supplied by Hewlett Packard. The camera 32 is
mounted in the grip member 11 to face along the barrel member 12 in use to

allow an image to be captured in the direction wherein a bullet is fired.

20 The device 10 also includes a status indicator 34 which includes a LED 35 and

a liquid crystal display (LCD) 36. The LED 35 indicates when the firearm



if it includes a transmtter, information stored on the device 10 nmay be
transmtted to a renote position. This feature provides a renote

control | aBY@084¥d%i ce for controlling the firearm device 1FGYHMA % npt e
position. It will be appreciated that nmany variations in detail are

possi bl e without thereby departing fromthe scope and spirit of the

i nvention. One such variation is for exanple to replace at |east sone of

t he conpone ‘] i { ikt such a
pur poser 15 50 ¢ 10557 54 AAG FICTS 36/ fnlital®R oLk AR PRR BEent C 2
firearm PCTéiZAé?O/ 00022 5 - safety neans for inpeding an unauthorised
person to fiHEXhe firearm and - information storage neans for recording
and storing at |east one aspect of the group consisting of an imge in the
direction in which a shot is in use fired, sound at about the tinme when a
shot is in use fired, tinme when a shot is in use fired, and | ocation of the
firearm 10 2. The.device,of claim1 wherein the firearyy conprises

convent i onal £ §4&A19R SYS'.‘tdF(k)[é‘oElé PWEIdnax [ OHbQNﬁ%‘tdé&n e FAR iBSc] udes

a laser systemfor 15 generating a |laser beamto ignite a charge to fire a

proj ectilge. hoveHeaodsyh&evipoditiohrvBershieileé device 10i dagafir® it h wdeSactive
el ectronic systemfor controlling firing of the firearm 20 5. The device

of claim 3 wherein tEe firearm.i ni{)udei) a nggber of. barrel s e}\r;‘%‘mher.ﬁi n the
barrel s are PPEUPBAUHRG IR the droredy icrr Dedigd dnn PrALisingWaRN N3 P92 19
charges are ignitable by neans of a | aser beam PCT/ZA00/ 00022 6. The

devi ce of cllé firdd.wherein the safety neans conprises an infornation

The device 10 further includes a programmable logic device [PLD] 37. The

10 PLD includes a glue logic function which ensures logic level compatibility
between peripherals and external components in the electronic circuit. It also
includes a watchdog timer which will reset the electronic circuitry under
certain predetermined conditions such as where the system “hangs-up” or
where unauthorised or unrecognised inputs are recetved. Furthermore, the

15  PLD also includes an interrupt controller which controls the transmission of
interrupt input signals to the micro-processor 22 in response to signals received
from the peripherals and external components. The transmission of interrupt
signals will be priority based depending on the peripheral or external
component having data ready to transmit data to the micro-processor 22.

20

A host computer interface 38 is provided for communication with the



carrier and/or gathering neans; and a processing neans for processing 5
informatiQn received fromthe information carrier and/or g L EUR
and al | ow™y° ‘W‘izng of the firearmto take place only if t%gl?%ﬁﬂornati on so
received conplies with certain requirenents. 7. The device of claim®6
wherein the information carrier and/or §dthering 10 neans incl udes an
i-nformation carrier nmeans whereupon informati on can be recorded. 8. The

devi ce of chajiphéralgh&conipiRicaed 6f fe dBARSNRUIRUIGSS Ph€ Bltdrfad®38 cad he
device of claim8 wherein the card has informati on recorded thereon in

respect of physical information.of the authgri erfor identjfying said
User . 10, TRE e faseiagrnlor '%@f‘%ﬁéart@"rﬁf’ﬁbﬁ“&@@?\@; - ibh 369 8IBAPr i ses
a 20 fingerprint. WO 00/ 47942 20 PCT/ ZA00O/ 00022 11. The device of claim?7

wher ei n t hecsafpris 4ieRifsa tatrudeciveach mgrisigns TRIDS #8500 ung suppliadalyon on
the information carrier neans. 12. The device of claim®6 wherein the

information.carsrier and/,or gathering.5 nmeans igc¢ludes .infor ,LON gat hering
neans for g Wi%&%ﬁ@%ﬁ%ﬁﬁfﬂ@&&‘?aﬁp&sfﬁqgﬁ tg’f%‘?ﬁ}{ ﬁg’“gg??gr}'to use the
firearm whereby said person can be identified. 13. The device of claim12

wherei n § he gathering neans conprises neans for 10 recording a fingerprint
of the person to use the firearm 14. The device of claim®6 wherein the

informati on ,carrier and/or gatherin ans Lnhcl udes bhoth ;,an i pformati on
e T e o 4 T P SR LA RORS 2 et S, TR B oo
claim6 wherein the processing neans includes a nenory neans for storing

i nf or mat i on proessgom2Zavdonpk agndteddi nbhadmdes 3% cosprisenpatven@CGW laserat i on
received fromthe information carrier and/ or gathering neans with

i nformationrQniL RESERMBEY oTRFDS e AADbAPLUM3. Each laser diode 39 is provided with

an optical system 41 which directs and focuses a laser beam generated by the

10 associated laser diode 39.

Software stored in the ROM 23 and/or PLD 37 and/or micro-processor 22
controls the activation of the laser diodes 39. The laser diodes 39 are normally
activated in response to activation of the trigger 30. The laser diodes 39 are
15  activated according to a predetermined sequence. This sequence may be
changed by altering the software stored in the electronic circuitry. Said
software, the trigger 30 and trigger member 31 defines an electronic system for

controlling and firing the device 10.

20 Tt will be appreciated that the safety means of the device 10 comprises an

information carrier and gathering means in the form of an information carrier



20 allowing firing to take place if the information corresponds. WO
00/ 47942 21 PCT/ ZA0OO/ 00022 16. The device of claiml V\hereiﬂ,ﬁtQ 0 2

i nf or mat i IXO/8P4Ye neans conprises at | east one device of 't é‘gur 807
consisting of a camera for recording i mages, a m crophone for recording
sound, a tinepiece for recording tine, ddd a GPS for recording position in
the form of geographical co 5 ordinates; and the information storage neans

further conpieshd)@het £4rd925)TBRAGInEOMeshO (IHFBugRtihel AIER PR RA 2123 fgrast
one device. 17. The device ‘of claim 16 which I'ncludes a canera and a

ti mepi ece. 10 C31,8. he devi ce of cjali m%& whe eifn t he. carreba s nmounted to
face al ong tiadig theinformatian o theesar éhi”l‘é IIQEMARP AL BRI ARG TEaNSd Dy ecor d

an image in the direction in which a shot is in use fired. 19. The device

of claim 17 sMedoeimof tie: itihgm?k'meeﬁmmﬁ. SEhe safegameahituthet kncld8esihe A
firearmdevice conprising - firearm and - safety neans being characterised

therein that_jt i ses. ap inf i on. i her.i
et 1 ni ng. an PICGRHIR PSRt tha Pre) Ohiba G pEr il F0r kne RECHYPERENevi co

whereon information can be recorded, and an information gathering neans
WO 00147842 I8/ 0003y Adeiny arghhdditiongl imdneoryaisi providedrhtomghehson to
use the firearm and the safety neans further conprising processing neans

for processi i i ceived fromthe information carrier and
oM R 2

gat hering nea gfiring of the firearmto take place 5 only if
the information so received conplies with certain

The information storage means of the device 10 comprises the camera 32 and
the timepiece in the form of the real time clock 31. The information storage
10 means also includes storage means in the form of the ROM 23 for storing data

received from the camera 32 and the real time clock 31.

In order to allow the device 10 to fire, the smart card 25 is inserted in the grip
member 11 to communicate with the micro-processor 22. This allows for the
16 reading and writing of information between the micro-processor 22 and the
smart card 25. The micro-processor 22 is pre-programmed to include certain
information. The micro-processor 25 will then compare information received
from the smart card 25 with information stored thereon and if it complies with
certain requirements the device 10 will be activated which will be indicated by
20  the LED 35. For example, the smart card 25 and the micro-processor 22 may

both include the thumbprint of the authorised user thereon and only if the
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a laser diode 39 is activated it will generate a laser beam which passes through
an optical system 40, through a port 14 and closure member 15 to ignite the
primary loading, causing a shot to be fired. The LCD 36 will indicate which
barrels 13 have been fired.

20

Everytime a shot is fired the image as viewed along the barrel member 12 will
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S 10% & ()-4&S 10% & ()- aFdE:/ 10° 10 @@ 10% & ()-35"10% & () -
,L010% & ()-,-T 10% & ()-3)10% & ()- ,&@6l0% & ()- ?2xY:/ 10" ,yl0% & ()- @
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10% & ()- @, 10% & ( )13Y9NCP xnbC 10°10% & ()- 10: 10: 10: @10% & (
5"10% & () - 3@hired eodlalso) be xaor edcb/ys&ue(x)eal }urrmlanbetzmqux@dﬁo&i (};»eR@
10% & ()- f 10% & ()- sz 10% & ()- 1"10% & ()-s10% & ()->UdEnbC 10", &$T

10% & ()- Y6 & ()- "10% & ()- ~10% & ()- z 10% & ()- 3g 10% & () -3\ : dEnbC
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10% & ()-ho9dEbC 10° @@ 10%: () - @@ 109%& ()- L10%E ()- @S 10%E: () -
@ 10%W&' () - @S 10%E ()- +EVAELC
5 When alicence is renewed or when a new barrel member 12 is bought it will
be possible to check when each shot was fired and at what it was fired. Since
each projectile may be provided with a unique code it will also be known
which projectile was fired. This information can be downloaded through the
interface 38 to a host computer. It is believed that this will result in more
10  responsible use of the device 10. The device 10 may also be programmed to be
operable for only a certain period of time, and in order to continue use, the

firearm will have to be taken to the authorities which can then download

information stored on the device 10.

16 The device 10 may also include a microphone [not shown] for capturing
sounds at about the time the trigger member 31 is pulled. A global positioning
system (GPS) may also be included in the device 10 to record the position of
the device 10 when a shot is fired. The device 10 may also be programmed not
to fire when it is in certain locations (e.g. game parks).

20

The device 10 may also include a transmitter and/or receiver [not shown].
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(B)Q)) 1*{*dEnb@ 10M ! @0S 109B& ()-3@ S 109B& ()-3@ +S 109B&’ ()-

)" 109B& ) - device for controlling the firearm device 10 from a remote position.

It will be appreciated that many variations in detail are possible without
thereby departing from the scope and spirit of the invention. One such

variation is for example to replace at least some of the components in the

10  electronic circuit by an ASIC developed for such a purpose.
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of the group consisting of an image in the direction in which a shot is in
use fired, sound at about the time when a shot is in use fired, time when

a shot is in use fired, and location of the firearm.

10
2. 'The device of claim 1 wherein the firearm comprises a conventional
firearm.
3. The device of claim 1 wherein the firearm includes a laser system for
15 generating a laser beam to ignite a charge to fire a projectile.

4. The device of claim 3 wherein the firearm includes an electronic system

for controlling firing of the firearm.

20 5. The device of claim 3 wherein the firearm includes a number of barrels

and wherein the barrels are pre-loaded with projectiles and charges, which
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information so received complies with certain requirements.

7. The device of claim 6 wherein the information carrier and/or gathering
10 means includes an information carrier means whereupon information can

be recorded.
8. The device of claim 7 wherein the carrier means comprises a card.
15 9. The device of claim 8 wherein the card has information recorded thereon
in respect of physical information of the authorised user for identifying

said user.

10. The device of claim 9 wherein the physical information comprises a

20 fingerprint.
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12. The device of claim 6 wherein the information carrier and/or gathering
5 means includes information gathering means for gathering certain
physical information from the person to use the firearm, whereby said

person can be identified.

13. The device of claim 12 wherein the gathering means comprises means for

10 recording a fingerprint of the person to use the firearm.

14. The device of claim 6 wherein the information carrier and/or gathering
means includes both an information carrier means and an information
gathering means.

15

15. The device of claim 6 wherein the processing means includes a memory
means for storing information therein and the processing means in use
comparing information received from the information carrier and/or
gathering means with information on the memory means and only

20 allowing firing to take place if the information corresponds.
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at least one device of_he group consisting of a camera for recording

images, a microphone for recording sound, a timepiece for recording

time, and a GPS for recording position in the form of geographical co-

5 ordinates; and the information storage means further comprising storage

means for storing data from the said at least one device.

17. The device of claim 16 which includes a camera and a timepiece.

10  18. The device of claim 17 wherein the camera is mounted to face along the

barrel defined by the firearm, thereby allowing it to record an image in

the direction in which a shot is in use fired.

19. The device of claim 17 wherein the timepiece comprises a real time clock.

15
20. A firearm device comprising
firearm; and
- safety means being characterised therein that it comprises an
information carrier and gathering means defining an information
20 carrier means separable form the firearm device whereon

information can be recorded, and an information gathering means
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gathering means and allowing firing of the firearm to take place

5 only if the information so received complies with certain
requirements.
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