1 1 NOV 2003 | FIREARM Technical Field 5 This invention relates to a
firearmdevice. 'Background Art It is well known that firearns are often
m sused, not only by unauthorised 10 users, but also by owners of the
+firearms. This misuse |eads to opposition to the use and carty] ®fovf paggar ns.
There is accordingly a great need for a firearm that is |less attractive to
be stolen, and nore difficult to be used by unauthorised persons. At the
"same tine it would al so be a huge advantage if the firearm could in sone
way di scourage misuse thereof. 15 1nternational patent application nunber
PCT/ AU98/ 00413 di scl oses security neasures for electronically operated
annunitiogggggégi%earns such as pistols. The electronic controls of the
-pi stol di u-hnerein may be arnmed or disarnmed el ectronically and

incl udes encodi ng nmeans which arms the el ectronic 20 controls to "enable
firing of the secured weapon upon the nonitoring authorized code". This
code may he electronically personalized to the 1 | NOV 2003

Technical Field

5  This invention relates to a firearm device,

‘Background Art

It 15 well known that firearms are often misused, not only by unauthorised

10 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 2 firearm
that is less attractive to be stolen, and more difficult to be used by unauthorised
persons. At the same time 1t would also be a huge advantage if the firearm
could in some way discourage misuse thereof.

156
International patent application number PCT/A1J98/00413 discloses secutity

measures for electronically operated ammunition and firearms such as pistols.
The electronic controls of the pistol disclosed hex;ein may be armed or
disarmed electronically and includes encoding me;ns which arms the electronic
20 controls to “enable firing of the secured weapon upon the monitoting

authorized code®. This code may he electronically personalized to the



| A individual using the firearmor authorized to use a firearm The code
may provided on a swpe card or the like carried by the authorized
personnel. Alternatively the code may be bionetric data which retains a
lifelong distinctive identity of the authorized personnel . . rHi NOWo§gent
does not 5 however disclose the recordal of an inage by a canera in the
di-rection in which a shot is in used fired or the recordal of a sound at
about a tine when a shot is in used fired. International patent
appl i cati on nunber PCT/US93/ 10156 di’scloses a light- 10 energy initiated
firing systemfor a firearm Optical |ight-conducting fibres extend froma

source of f f ad a Iri th t he energy
passing t h{ﬂgg@##ﬁg%é@@%ﬁﬂk %@égﬂ%%%%g @g tr ﬁg% Caﬁa [?%{ tiate a
propellant in.the cartridge., The fjrearmc cartridge inc¢ludes ignition
conposi ti OPFD(VéJEBr?%rSY”RFoW@ %6k %ILL%%Féiﬁ’f‘thﬁta“%&Fﬁ"ﬁW%o% -t he
propellant. 15 Hi gh frequency energy such as | aser energy passes into the
cartri dge Ahernaiinelyi gteesodehendyobavicmpori ditonehichr epdhd anlifeldie syst em

i ncludes safety neans for interupting the energy path. Again this docunent

does Not st &8 JLARS! Sithe QbrtRlideN YR oRReI PRNNML Aol A5 When a shot

isin use fired. 20 t at es pat'ent I scl oses a canera
nmount i evice f,or, nountin anera tp a hunti rifle., The canera i s
20 %cvvqyﬁéldgggﬁe the recordal of an image I())y 2 camera ixt the direction in

nmechani“ca

which 2 shot 1s in used fired or the recordal of a sound at about 2 time when

a shot ic in used fired._

International patent application— number PCT/US93/10156 discloses a light-
10 emergy initiated firing system for a firearm. Optic#l light-conducting fibres
extend from a source of high frequency energy to adjacent a cartridge so that
the energy passing through the fibres will pass into the cartridge and initiate
a propeliant in the cartridge. The firearm cariridge includes an ignition
composition (a primer) positioned forward of at least part of the propellant.
15 High frequency energy such as laser energy passes into the cartridge and
initiates the forward-positioned propellant. The system includes safery means
for_interupting the energy path. Again this document does not disclose

recordal of an image or 2 sound at the time when a shot is in use fired.

20 Unned States patent 4,309,095 discloses 2 camera mounting device for

mounting a camera to 3 hunting rifle. The camera is mechanically operated
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AMENDED SHEET 11 NOV 2903 1B when a trigger for the rifle is pulled and a
digital -canera is not disclosed. The canera of United States patent nunber
4,309,095 is also attached to the rifle or a telescope for tHeq qu]V opand
is not integral with the rifle or firearmused. The taking of a p

is not a precondition for the firing of the rifle 5 disclosed-in United
States patent 4,309,095. Disclosure of the Invention 10 According to the
present invention a firearm device conprises a firearm safety nmeans for

i npedi ng an unaut hori sed person to figge the firearm and information
storage neans for recording and storing an inmage in the direction in which

hot is i fired . t ;about,the ti wh hot is i
oSO o et Bt P 81 e SR B A0 L1 T AR 1t 10 1 e

camera of United States patent number 4,309,095 is also attached to the rifle

or a telescope for the rifle and is not integral with the rifle or firearm used.
The taking of a photograph is not a precondition for the firing of the rifle

& disclosed in United States patent 4,309,095.

Disclosure of the Invention

According to the present invention a firearm device com-prises
10 - a firearm;
- safety means for impeding an unauthorised person to fire the
firearm; and
- information storage means for recording and storing an image in the
direction in which a shot is in use fired or a sound at about the time -

when a shot is in use fired.
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L'l 1 NOV 218 WD 00/ 47942 2 5 PCT/ ZA00O/ 00022 The firearm may co?prise a
conventional firearmor any other firearmfor firing a projectiil el NA¥e 2003

firearmnmay conprise arifle but preferably it conprises a _han 0 1In
one prefe?%%ﬁmggﬁodinent of the invention the firearm may fﬁgﬁﬁﬁg&gz aser

system for generating a | aser beamto ignite a charge to fire a projectile.
The firearmpreferably also includes an2el ectronic systemfor controlling
firing of the firearm The firearmmay al so i nclude a nunber of barrels
and preferably the barrels are pre-loaded with projectiles and charges,

whi ch charges are 15 ignitable by nmeans of a | aser beam It wll be

appreci ated that radiation other than |aser beans may possibly be used to
ignite the charge. The safety nmeans may conprise a nechani cal neans such as
means whereby access to a trigger nenber on the firearmor pulling of such
trigger nenber 20 is blocked, and access to the trigger menber or pulling
thereof can only be achieved by unlocking the safety neans. WO 00/ 47942

The firearm may comprise a conventional firearm or any other firearm for
firing a projectile. The firearm may comprise a rifle but preferably it

comprises a handgun.

10  In one preferred embodiment of the invention the firearm may include a laser
system for generating 2 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  igniable 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 safery means may comprise 2 mechanical means such as means whereby
access to a trigger member on the firearm or pulling of such trigger member
20 1s blocked, and access to the trigger member or pulling thereof can only be

achieved by unlocking the safery means.



3:'11 1 NOV 203 PCT/ ZA00/ 00022 In a preferred enbodi nent the safety neans
may conprise an information carrier and/or gathering neans; and . o
processi ng nmeans for processing information received fromthe i H?o? rm\' gﬂﬁ
carrier arYdPO¥4942 heri ng neans and 5 allowing firing of therdizeavinizo take
place only if the information so received conplies with certain

requi renments. The information carrier ang/or gathering nmeans may include an
information carrier nmeans whereupon i nformati on can be recorded. The
carrier neans 10 may conprise a card such as a smart card or simlar

device. In use the card nmay have information recorded thereon in respect
of, for exanple, physical information of the authorised user for

i denti fyi nglsai prajseed drobodixaml the aafdsy Mmedis May( RANPEEHLAT I¥oAmarion
fingerprint) or the like. Information regarding voice, retina, DNA may

al so be congidered : al so include det.ails 15 thereon regarding
the |icense of trheng%r@géra %{&ﬁ@%ﬁ%t AnBT HayS 3R sBLS2HE | {9 e PFREEETIRE nmeans
for reading,information on the information carrier neans. 20 The
i nf or mat i onHEFPREPLIACH M arhdeiintprmeans cmyiet aad (stegdthégh fatdaal and
gat hering neans which may conprise neans for gathering certain physical

S allowing firing of the firearm to take place only if the informarion so received

complies with certain requirements.

The informarion carrier and/or gathering means may include an information
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

15 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



WO 00/ 47942 | | NOV 2003 PCT/ ZA0O0/ 00022 4 information fromthe person to
use the firearm preferably information whereby said person can be

i dentified. The gathering means may conprise nmeans for recordi hgl NOV 2003
i nf or mat i %O 8UM42as skin prints (particularly a fingerprintperizy@iooe:
.retina scanning, DNA identification or the like. Z) 5 Preferably the

information carrier and/or gathering nmeaps includes both an

i nformati on

carrier neans and an information gathering neans. Z) The processi ng neans
may alsoin-ﬂgg : 18 ans for storin O information therein. In use
t he processici#\lg ne%ﬁggﬁgyrbgﬁﬁd?eés?lﬁft@rf%ﬁ‘% itgﬁ ’%’é‘@é%dﬁe qrapdyt mefoirmfagiomat i on

I nformati on on the nenory neans and

carrier and/or gathering neans with ¢

only all ow f¥hemgyteaid pesopl anebé idéhefidd, ThOFdTREF B8 eI GRRY M Snprife
processi ng means nay conprise a m cro-

10

15

20

means for recording information such as skin prints (particularly a fingerprint),

voice, retina scanning, DNA identification or the like.

Preferably the informarion carrier and/or gathering means includes both an

information carrier means and an informarion gathering means.

The processing means may also include a memory means for storing
information therein. In use the processinig means niay compare information
recetved 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.

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
information gathering means which in use takes a thumb primt of the person

holding the firearm.



processor. 15 In one exanple the authorised users thunbprint may be stored
on the card and it may be stored on the nmenory means. In useiftyoré}gzmﬂl
only be allowed by the processing neans if the thunmbprint on't a S
the same WO 00K2420n the nemory of the Processing nmeans angcthreG@oe as
that received by the 20 information gathering nmeans which in use takes a
Thunmb print of the person holding the fgrearm b WO 00/47942 5 1 1 Nov
2003 PCT/ ZAOQ 00022 The safety nechanism may al so be adapted in order that
the firearmcan be de- activated to prevent firing, in a simlar away that
a cellular phone is blocked. This can be used to de-activate the firearm
when it gets stolen, or when the 5 |icense expires (if firearmlicenses are

made val i d The seferentahaniper inagh abfo bé saapred iy brdeFhiBarf ihedpemE 3k, B3R be
programmed to be operational for a specific period of time only, for

exanpl e whepr APt oL SEHRE, S0 (MO 33y thaP LIRS TR Bhons i oDotLy
| This can be used to de-activate the firearm when it gets stolen_, or when the

5 license expires (if firearm licenses are made valid for a cerrain period of time

only). The firearm can also be pfbgrammed to be operational for a specific

period of time only, for example when the authorised pérsqn (such as a

policeman) is on dury.

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
15 microphone for recording sound; a timepiece for recording time; a GPS for
recording position in the form of geographical co-ordinates; and ‘the
informarion storage means further comprising storage means for storing data
from the said ar least one device. Preferably the information storage mearns

- includes all of the said devices. -

20

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



10 A renote controllable device may al so be installed for controlling the
firearm device froma renote position. The information storag oﬂlﬁé
conprise at | east one device of the group consisting of a ca rm S
a digital CaMPE ?for recording i mages; a 15 mi crophone f or PEBEaPUINGE
sound; a tinepiece for recording time; a GPS for recording position in the
form of geographical co-ordinates; and tke information storage neans
further conprising storage nmeans for storing data fromthe said at | east

one devi ce. £ iddie ¢ ion st means. imncludes all. of the
sai d dZLiCe;?&§3§§ﬁ25%5%£f§¢ﬁ%§ﬁ§§5hﬁﬁ%?%ﬁﬂﬁgﬁfg%gniygﬁgu#ﬂ@s & ’F &l Udef i ned

by the fi regr.m WO 00/ 47942 1 9 NOV 2003 PCT/ ZA00O/ 00022 6 thereby all ow ng
it to recor néFr’ii'inage in the direction in which a shot is in use fired.
The tinepiece may conprise any suitable tinmepiece for providing time and 5
date. The tinepiece may conprise a real time clock. The firearm device may
al so include trigger for triggering the information

The timepiece may comprise any suitable tmepiece for providing time and

5  date. The timepiece may comprise a real time clock.
fasl . - - - . - - -
The fircarm device may also include trigger for triggering the information

storage means to record and store. Preferably the information storage means

18 50 triggered when a trigger member defined by the firearm is pulled for firing

10 ashot

15

20



storage neans to record and store. Preferably the information storage neans
is so triggered when a trigger nenber defined by the firearn1H51pN@W3awaor
firing 10 afgﬂzt9,15 20 ? 1 Nov 2003 WD 00/ 47942 PCT/ ZA00/ 00022 '7 out
t her eby B! 1¢"%he scope of the invention and by means of PERZAM/EOHN| y,
one enbodi nent thereof will now be further described with reference to the
acconpanyi ng drawi ngs wherein: Figure 1 i/s a 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 sinplified circuit
diagram of the firearmof Figure 1. 15 In the acconpanyi ng draw ngs the
sane reference nunerals are used to denote corresponding parts. Referring
now the drawi ngs the firearmdevice 10 defines a firearmconprising a grip
menber 11 and a barrel nmenber 12. 20

5 Without thereby limiting the scope of the invention and by means of example
only, one embodiment thereof will now be further described with reference

to the accompanying drawings wherein:

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

10

Figure 2 isa 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.

Relerring now the drawings the firearm device 10 defines a firearm COITIpTISIng
a grip member 11 and 2 barrel member 12.

20

The barrel member 12 1s releasably secured to the grip member 11 by means



The barrel nmenber 12 is releasably secured to the grip nenber 11 by neans

WO 00/ 47942 1 1 Nov 2003 PCT/ ZA00/ 00022 8 of a clip nmeans [no h nd
| ocki ng means [not shown] is provided for |ocking the barrel m{snﬁé@wlz}ﬂfao

the gri pwigihepnsll. I n use the barrel nenber 12 nmay be reptaEee/0a62zh
anot her barrel nenber. Each barrel nmenber 12 is provided with a uni que
code. In use the code nmay be entered against the 5 nane of the |icensed
owner of the firearmdevice 10. The |icénsed owner nay be allowed to

pur chase nore than one barrel nber. 12 . at a tine, depending a ecific
needs. Diff@fre%ﬁﬂpﬁaﬁ%fé‘i [Ur%rfgé?ﬁgﬁl@ ﬁ”ﬁ&ﬁf‘d‘é‘slﬁép%h%‘f" ity PE?E ?3 Qor
calibres. In use enpty used barrel nenbers 12 nay be returned to deal ers

for creditiophiiy tewHaard ehefiyEpers d 2har@ipunehdsedil. 1dnThe Har betretrenber
12 includes a nunber of barrels 13 therein. In this case twelve barrels 13
are provided in 6.pairs, At .the rear of, each barrel 1 orty 14.is

o ovbded  gRelte Al tgRab alrctkR PSS Tt ShfROes Er oL RET por
14 is closed by neans of a closure menber 15 nmade of a gl ass’ disc 4mm
thick. 15 112 iwgeovhiedekohurerinesirede15n abt dvscadd asgrbemamrddagpass thhough

it but is of
5 name of the licensed owner of the firearm device 10. The licensed owner may
be allowed 1o purchase more than one barre] member 12 ar a time, depending
on specific needs. Different barrel members 12 may include bores of _differcn‘t
calibres. In use empty used ba_rrel members 12 may be returned to dealers for
credit when new barrel menibers 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 2 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 explbsive material in the barrel 13,

thereby reraining 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



sufficient strength to withstand the bl ast of explosive material in the

barrel 13, thereby retaining the port 14 cl osed. Each barrel 13 is

pre-loaded to include a primary |oading [not shown] in the 204for f VH2

suppl i ed Yy N di vi sion of Denel (Proprietary) Limted,; P@T&r}‘@g@\gﬂﬂ%

[ not shown] in the formof B556/1 propellant supplied by Sonchem

00/ 47942 1 1 NOV 2003 PCT/ ZA00/ 00022 9 _a division of Denel (Proprietary)

Limted; and a projectile [not shown] metle of a |ead conpound. The primry

| oading is I%cat.ed between the closure nenber 15 and the propellant, while

the propel | 2REVFON @clhead Geppeieryhéimpediang al praghicoige prst dheevil @haet i | e.

Each projectile may be provided wwth a 5 uni que code whereby it can be

i dentified. ofAadesdesit S e, i crocrystalline wax]

may be provided for re%%i{hnci[ nglq%hgﬁpr 0j elccﬁaFlgé % $46%%$Pfone%ﬁyﬁﬁ&sgfgo
noves through a barrel 13 when

serve to lubricate the.,projectile as i
fired. 10 I'M€ ralsl[ é’éérti‘ﬁé%fﬁ%\]ilﬁ‘ms ﬁé@i‘f the puepellane 1pbotarad barwlead dsair e

menber 15 to ignite the primary |oading. The primary loading will in turn

i gnite the primary loading and the projectile. Each projectile may be provided with a
5 unique code Wherf:by it can be identified. A composition [such as wax,
preferably a microcrystalline wax] ﬁay be provided for retaining the projectile

in position and may also serve to lubricate the projectile as it moves through

a barrel 13 when fired.

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 ignire 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 bartery 20 (including power-conditioning means) for
supplying power to the electronic curenitry 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



proopel l ant which wll propel the projectile through a barrel 13 and away
from the device 10. 15 The grip nenber 11 includes a power sourlc? Ndvarﬁbi\
in the formof a re- chargeable 6 volt battery 20 (including 2

power - condivhigeat means) for supplying power to the el ect i prcuitry
of the devi %g I?JZ)Q?QA battery status nonitor 21 in the form%(t?ﬂ%%%qg@ﬁgze
circuitry, nonitors the voltage of the battery 20 and is |linked to a |ight
emtting diode (LED) 22.1 which is activi®ed 20 when the vol tage of the
battery 20 draops below a certain predeterm ned value. The battery 20 may
be charged t?hlﬁ)ﬁgfp%m-i nterface [not shown] provided for 1 1 NOV 2003 WO
00/ 47942 PCT/ ZA0O/ 00022 10 this purpose. A processing neans in the form of
a mcro-processor 22 [conprising a TM5 320C32 unit supplied by Texas
Instrunents] is also provided in the grip 5 nenber 11. The m cro-processor
22 addresses,the needs and nonitaors the functions of the peripherals and
ext er nal cor%(ﬂféﬁ?sélf}%\ﬂifﬁ& & gt fernoic meuiotprocAssRONR J3oiprisheg GOTMSf a
flash non-volatile nenory chip is also provided for storing software and

tcgg; ur g?yi 22?85";“‘2' aftiv SupiNd?By! TekheTd RAhOis] 3 AldoCpRNHRE QY 985 orip
5  member 1.1. The micro-processor 22 addresses the needs and monitors the
functions of the peripherals and external components in thé eiectron.ic cireuit.
A ROM 23 'in the form of a flash non-volatile memory chip is also provided
for storing software and captured information. A RAM 24 in the form of

static RAM provides temporary memory.

10

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
Mulriflex 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 1o 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. Inuse the card 25 is removable from the grip member 11.



10-An interface for interfacing wth an information carrier nmeans 25 is
al so provided. The information carrier neans is in the form of ﬁn@@y 2003
card 25 [a Miltiflex 8K unit supplied by Schlunberger]. The interfa -

conpriseswobudfgs 25.1 [a LTC 1755 unit supplied by Line C Qgy] .
The smart card 25 is 15 connected to the m cro-processor 2?9"%2?%“@@&‘1”5oth

the buffer 25.1 and a comunications port 26 in the formof a ST16C1550
unit supplied by Startech. In use inforrmation such as personal details of
the user, firearmlicence _.information and a thunbprint of the authorised
user may be’\¥t SREYTRARIGTh adwrihg 2@a25in Ithe fsent be fia dr%ﬁrﬂt%eﬁ%@!@l{he from
the grip menber 11. 1 1 NOV 2003 WO 00/47942 PCT/ ZA0O0O/ 00022 11 An

i nfornati oan-agdirgi | 1% As 4 i -print _sensor 28 [a
Fingertip unit (t rrpadetgg?ﬁs)é dét%%Fﬁggﬂég]bﬁlﬁﬂr%%nzfi%WEéwtgn%G %rtﬁ% ?; iop
rou a discrete

menber 11 and _is cgyglgd to thg m %r 0- processor
si gnal gene?’:ff%berz [agd &5 coypled taghe snurepreewssreaZ throngh 6 diceere- Hibcessor
22. Trigger 30 conprises

signal generator 29.

A trigger 30 1s also coupled to the micro-processor 22, Trigger 30 comprises

a make-break switch.and a trigger member 31 is used to close the make-break

switch.

10 A timepiece defining a real time clock 42 in the form of 2 DS 1994 unit
supplied by Dallas Semiconductor is also coupled to the micro-processor 22

ity

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 cigital 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 starus indicator 34 which includes 2 LED 35 and

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



a- make-break switch and a trigger nenber 31 is used to close the make- break
switch. 10 A timepiece defining a real time clock 42 in the f§rinNgy ?ﬁﬁﬁ
1994 unit supplied by Dallas Sem conductor is also coupled to the

m cro- prog|sse2, through a buffer 42.1 and the comuni cat4206, 080kt 26.
A canera 32 is coupled to the mcro-processor through a buffer 33 and the
15 communi cations port 26. The canera 3imgonprises a digital canera in the
formof a HDCS 2000 unit supplied by He tt Packard. The canera 32 is
mounted in the grip menper 11 to face along the barrel menber 12 in use to
all ow an i nﬁé@#&% reapt i@ Bee and theel @D 6 tindwatsh evlst bartely 13haveshddn ed.

20 The device 10 al so includes a status indicator 34 which includes a LED
35 and a |ifgudd crystal display (LCD) 36. The LED 35 indicates when the
firearm| | Nov 2003 WD 00/ 47942 PCT/ ZA0OO/ 00022 12 device 10 is ready to
fire and the LCD 36 indicates which barrels 13 have been fired. A

sel ection switch [not shown] may al so be provided. This swtch can be 5
noved to an active position wherein the device 10 can fire and a non-active

A selection switch [not shown] may also be provided. This switch can be
5 moved to an active position wherein the device 10 can fire and 2 non-active

position wherein the device 10 can be used for practising when no shots will

be fired.

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 iﬁ the electronic circuit. It also
includes a warchdog 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 received. 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 recerved
from the peripherals and external components. The transmission of Lfiterrupt
signals will be priority based depending on the peripheral or external
component having dara ready to transmit data to the micro-processor 22.

20

A host compurer interface 38 is provided for communicarion with the



position wherein the device 10 can be used for practising when no shots

will be fired. The device 10 further includes a programmble J ggﬁ d@ﬂgce
[PLD] 37. The 10 PLD includes a glue logic function which ens1ure Yo

| evel conpad pdidokiy between peripherals and external conponents in the
electronic circuit. It also includes a watchdog timer whi TP Bet the

electronic circuitry under <certain predeterm ned conditions such as where
the system "hangs-up" or where unaut horlidsed or unrecogni sed inputs are
received. Furthernore, the 15 PLD al so includes an interrupt controller

whi ch cont r gesiphbmls radsohgsimmiobf thatetivplic LpaMtrySi BRSO B can
m cr o- processor 22 in response to signals received "fromthe peripherals

and external.¢Q t.ransm ssi pn _of, i rrupt._.. signals will be
priority basgg}1 %H;%gn | n%l%ﬁl hlg?opréﬁtb%ﬁgm b g&ﬁ@rﬁaﬁh% A8 &y ng
data ready to transmt data to the mcro-processor 22. 20 A host conputer

i nter f ace 38CWPIISE G Wéth fash trmostrimercatmprisitigh £ THIRS 4500 Nay: 20930y
00/ 47942 PCT/ ZAOCQ 00022 13 peripherals and conponents of thé el ectronic

circuitry. Thei 3 faqr oadiing, i pfo tion from
clrent )2/3. Tﬁlét P%it%g%%g% éé%&@%@yﬂﬁn?&?ﬂns%or&j QMLrough SpLBE5HT!

5

A laser system comprising laser diodes 39 a‘rc also linked to the micro-
processor 22 through a buffer 40. The diodes 39 comprise twelve QCW lasers
[make IC8611 8E], one for each barrel 13. Each laser diode 39 is provided with
an optical system 41 which directs and focuses 2 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 tri-gger 30. The laser diodes 39 are
15 acuvated according to a predetermined sequence. This sequence may be
changed by altering the sofrware 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 It 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



conprise an infra red transceiver conprising a TFDS 4500 unit supplied by
Tem ¢ connected to the comuni cations port 26 through a buffer 38 1. 5 A
| aser system conprising |aser diodes 39 are also linked to t hé
processor v doharsxdgh a buffer 40. The di odes 39 conprise twg[5 %ers
[ make 1 C8611 8E], one for each barrel 13. Each | aser diode £ prow ded
with an optical system 4l which di rects and focuses a | aser beam generat ed
by the 10.. associated | aser diode 39 1%oftware stored in the ROM 23

and/ or PLD 37 and/.or mi cro- processor controls the activation of the

| aser di odes™gans (Hee ICalédaPDﬁ mésng?@nane (norovedt yhe asicry-@lreeskdr PepPense to
activation of the trigger 30. The | aser diodes 39 are 15 activated

accordi ng t oreadprgegft ﬁffﬂ}ﬁﬁﬁoﬁ%}yﬁ%&ird%' %ﬁ%ﬂ?&%ﬁ% yar%gjin%hr%g:gxﬂi \’z%r e

altering the software stored in t ectronrc circui

the trigger nd t g menber 31 defines an electronic systemfor
control l'ing i‘ﬁcfgﬁnr ?‘E]blget ﬁ@a"d’é’\ﬂf&eqﬁﬂlﬁpf 20 Thegefay lmea@:tp[fne‘&heaUBdudhathe he

safety nmeans of the device 10 conprises an information carrier and

at heri ng ngamwsessing fgeahoimmlief form bhflRr 147 if 1 NOV
2003 PCTI ZAG0! 00022g ) PRRIERY 0BRSS 1. YR WIS Ecetdr

& 22 includes memory means and additional memory is provided through the

ROM 23 and RAM 24.

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

recetved from the camera 32 and the real rime clock 31.

In order to allow the device 10 1o fire, the smart card 25 is inserted in the grip
member 11 to communicate with the micro-processor 22. This allows for the
15 reading and writing of information berween the micro-processor 22 and the
smart card 25. The mlcro—p;rocessor 22 1s 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 acrivated 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



14 nmeans- (the card 25); reading neans (through the m cro-processor 22) for
readi ng the information on the card 25; and information gatheri;fg] rmp,nw
the formof the fingerprint sensor 28. The safety neans further includes

the procegsihngreaeans in the formof the m cro-processor 22?(:’3?520&/00012

m cro-processor 5 22 includes nenory nmeans and additional nmenory 1Is

provi ded through the ROM 23 and RAM 24. The information storage neans of

t he device 10 conprises the canera 32 and the timepiece in the formof the
real time clock 31, The information storage 10 neans al so i ncludes storage
means in t h@idrintoe sepe RoMIE3ddoce $6 beangvamida Theaghmedrd PgmbPalseaner a
32 and the real tinme clock 31. In order to allow the device 10 to fire, the

smart card 25clugel; i i 11 to cenmuni.cate with the
m cr o- processor a%éﬂﬁ%%ogg%l? F%\%\% ?’F %:6%5%91?%&6%6%6 %@tk}\? PP orcessor
i nfor rration,)getween t he ajlcro-,proc ssor 22 and the smart card 25. The
m cr o- pr oce<sdP2P PTEECRT g deHean mdeing bodeatednf dienlicamtds mwt ivatid The
m cro-processor 25 will then conpare information received fromthe smart

card 25 wi t Koirrb@nipit iipn 13t Rseeld dntewaRn fand Hebiddt les with certain
requi renents the ggi ce 10 will bgfacti vat ec?ev\%i c%fct\%lgﬂ be indicated by 20
the LED 35. For exanple, the smart card 25 and the m cro-processor 22 nmay

both include the thunbprint of the authorised user thereon and only if the

The user will also place his thumb on the fingerprint sensor 28 and the micro-
processor 22 will compare the print with that stored on the IMICTO-PIOCESSOr
22 and on the smart card 25. Only if the print from the fingerprint sensor 28
is the same as that on the smart card 25 and the same as that stored on the
10.  micro-processor 22 will the micro-processor 22 allow the device 10 to fire. If

one print is not the same as the others the device 10 will not be allowed to fire.

If the prints are the same and the trigger member 31 is then pulled to close the
make-b_reak switch of the trigger 30, the micro-processor 22 will activate the
16 laser diodes 39 sequentially everytime the trigger member 31 is pulled. When
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 igmite 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



i1 1 NOV 4WWD 00/47942 PCT/ ZAOGOD 00022 15 wprint is the same wll the
device 10 be activated. The smart card 25 may al so i ncl ude ianr qaﬂ?pn%[mg
respect of the firearmlicence and the m cro-processor 22 may prevent the
devi ce 10wd @m-e ng activated if the licence is not validdHersnasmpl e if
alicence is only valid for a period of tinme). 5 The user will also place
his thunb on the fingerprint sensor 28 d the mcro- processor 22 wll
conpare the print with that stored on t m cro- processor 22 and on the
smart card 25. Only if the print fromthe fingerprint sensor 28 is the
sane as t hateoRPEwEdshrmeanacd ths dagithl ichmesans. akhd hate stwhedh erch feorl 0.
m cr o- processor 22 will the mcroprocessor 22 allow the device 10 to fire.

If one pri i firel Wl alsRSSARE: BT tht eoﬂegﬁfiﬁletc@@cl{j@.yhﬁgsgerWolrl%Ltrl;%gfsog\? s

~allowed to fire. If the prints ar e same and the trigger

then pulled.to close the nake-break switch of the trigger 30, the
nicro-proceg or 22 will activate the 15 | aser diodes 39 sequentially
everytime the trigger nmenber 31 is pulled. Wen a laser diode 39 is
activated it will generate a | aser beam whi ch passes through an optical
system 40, through a port 14 and closure nenber 15 to ignite the primry

| oading.5 caysi ng a%ic%pl(c)é istr%ng\%eélorr%gheg g%elﬁw al?}gl x\grmxeg‘lllbérnl%l s tO?lg tlil(:: Qviﬂ

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 1o a host computer. It is believed thar 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.

15 The device 10 may also include 2 microphone [not shown] for capturing
sounds at about the time the trigger member 31 1s pulled. A global positioning
system (GPS) may also be included in the device 10 1o 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].



barrels 13 have been fired. 20 Everytine a shot is fired the inage as
viewed al ong the barrel nmenber 12 wll 11 1 NOV 2003 WO 00/ 42%4; N 0

PCT/ ZA0O/ 00022 16 be captured by nmeans of the digital caner a132. el\hez p3me
at which eaghyghnt i1s fired will also be recorded by the real time clock
42 and stored on the ROM 23. 5 Wien a licence is renewed orPuH&AMUREy
barrel nmenber 12 is bought it will be possible to check when each shot was
fired and at what it was fired. Since &ach projectile may be provided with
a unique code it will also be knowmn which projectile was fired. This

information erpugh sohnkomdenvet hhe uieatfie mdynberdasqiB8ed Qr@thSIterr&?%p“t er.
e

It is believed that this will result in nore 10 responsi ble use o

devi ce 10. ; LGe; - al sp-_be programmed to be .operable for only a
certain perpggltg%?ﬁ/tE i“hg}ggﬁﬁcr% @fﬁé?‘)@{% Ogdﬁtt}?%gée%éixﬁlf?é- Alesarivels,| |
have to be taken tlo the authorities which can then downl oad information
stored on t Held&¥ E‘éﬁslﬂ).tl'@.lﬁﬁnh@rdewiocmatﬁ)mraﬂsmithelMc@ 1 g{9PRene

[ not shown] for capturing sounds at about the tine the trigger néenber.-) 1
is pulled #aglseliakd RO% Irbin@Rd Bsition. This feature provides a remote controllable

5 device for controlling the firearm device 10 from a remore 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 1s for example to replace ar least some of rhe components in the

10 electronic circuit by an ASIC developed for such a purpose.

15

20



system (GPS) may al so be included in the device 10-to record the position
~of the device 10 when a shot is fired. The device 10 may al so be
programmed not to fire when it is in certain locations (e.g. lgdni0¥ai(li3) .
20 The device 10 may also include a transmitter and/or receiver [not
shown]. 1 NOV 2003 WO 00/ 47942 PCT/ ZA0OO/ 00032 17 Through such a receiver
the firearmmy be de-activated froma renbte position e.g. if the device
10 is stolen or if the license expirE§. Alternatively, if it includes a
transmitter, information stored on the device 10 may be transmtted to a
renote position. This feature provides a renote controllable 5 device for
controlling the firearmdevice 10 froma renpte position. It wll be
appreciated that many variations in detail are possible without thereby
departing fromthe scope and spirigjQipfghe invention. One such variation
is for exanple to replace at |east™sane of the conponents in the 10
electronic circuit by an ASIC devel oped for such a purpose. 15 20

1. A firearm device (10) compriéing |

- a firearm:

safety means (22, 25, 28) for impeding an unauthorised person

to fire the firearm; and

- information storage means (23, 31, 32) for recording and
storing an image in the direction in which a shot is in use fired

10 or a sound at about the time when a shot is in use fired.

2. The device of claim 1 wherein the firearm comprises 2 conventional
firearm and wherein the information storage means stores 2 unique code

15 relating to each projectile fired.

3. Thedevice of claim 1 wherein the firearm includes 2 laser system (39) for

generating a laser beam to ignite z charge to fire a projectite.

20 4. Thedevice of claim 3 wherein the firearm includes an electronic system

for controlling firing of the firearm.

ARMATTREINNTM™ M T



1 1 NOvV 2003 18 CLAIM5 5 10 1. A firearmdevice (10) conprising a firearm
safety means (22, 25, 28) for inpeding an unauthorised person to fire the
firearm and information storage neans (23, 31, 32) for recor?iggﬂﬂpgﬁ
storing an inage in the direction in which a shot is in use fir 0 g@
sound at about the time when a shot is in use fired. 2. The device of claim
| wherein the firearm conprises a conventional firearmand wherein the

i nformation storage neans stores a unique code 15 relating to each
projectile fired. 3. The device of cliaam 1. wherein the-firearmincludes a
| aser system (39) for generating a |laser beamto ignite a charge to fire a
projectile. 20 4. The device of claim3 wherein the firearmincludes an

el ectronic system for controlling firing of the firearm AMENDED SHEET

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

(13) and wherein the barrels (13) are predoaded with projectiles and

charges, which

AXATTRITNIE=T ML =



1 1 NOV 2003 18A 5. The device of claim3 wherein the firearmincludes a
nunber of- barrels (13) and wherein the barrels (13) are pre | oaded with

projectiles and charges, which 1 1 NOV 2003 19 charges are i qih Bkzwsy
means of a |laser beam 6. The device of claimf wherein the shfle a S
conprises an information carrier and/or gathering neans (25, 28); and a
processi ng neans (22) for 5 processing information received fromthe
information carrier and/or gathering neans and allow ng firing of the
firearmto take place only if the imformati on so received conplies with
certain requirenents. 7. The device of claim®6 wherein the information
carrier and/ ahages heyiphgabld byeaans ofiglastdsamn i nformation carrier means
wher eupon i nformation can be recorded. 8. The device of claim7 wherein
the carrier nmeans conprises a card. 15 9. The device of claim8 wherein the
card has information recorded thereon in respect of physical information

of the aut horiﬁeg yser,_ for ident_if_tyéi n% sai d user.._ . )
6. The device of claim 1 wherein the satety means comprises an information

- carrier and/or gathering means (25, 28); and a processing means (22) for
5 processing informarion received from the information carrier and/or
gathering means and allowing firing of the firearm to take place only if

the 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 vser for identifying

said user.

10. The device of claim % wherein the physical information comprises 2

20 fingerprint.

 mrma e e e s e r—



10. The device of claim9 wherein the physical information conprises a 20
~fingerprint, I 1 Nov 2003 20 11. The device of claim7 wherein the safety

means (22, 25, 28) includes reading neans for reading infornatLo'nNﬁV Ehe
information carrier neans. 12. The device of claim6 wherein th 003
information carrier and/or gathering 5 neans (25, 28) includes information
gat hering neans for gathering certain physical information fromthe person
to use the firearm whereby said pegson can be identified. 13. The device
of claim12 in which the information gathering neans (25, 28) 10 is

| ocat ed on an %[)eratlvel rear surface of a grip nenber of the device. 14.
The device 1df dlbaidevic? oftebrimi 7 wiecigabbesferynean@2( 26, B8 )inflefsy i ses  neans

for recording a fingerprint of the person to use the firearm 15 15. The

devi ce of ol ai iy ohkahflgkheddhs AEANR L0 REMGINNA LhAGSLOEL N TS

| ocat ed on-an operati y rear a gr i ce.
device of claim15 in which the gathering rreans is |ocat ed on the device
such that a fingerprint of a user of the device can be recorded when 20
the device is located in a hol ster therefor. AMENDED SHEET

12. The device of claim 6 wherein the information carrier and/or gathering
5 means (25, 28) 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 in which the information gathering means (25, 28)

10 | is located on an operatively rear surface of 2 grip member of the device.

14.  The device of claim 12 wherein the gathering means (25, 28) comprises

means for recording a fingerprint of the person to use the firearm.

16 15. The device of claim 14 in which the means for recording 2 fingerprint is

located on an operatively rear side of a grip member of the device.
16. The device of claim 15 in which the gathering means is located on the

device such that 2 fingerprint of a user of the device can be recorded when

20 the device is located in a holster therefor.

ARMAT MO VLI



| "1 NOV 2003 20A 17. The device of clains 6 wherein the information carrier
and/ or gathering neans (25, 28) includes both an information carrier neans
and an information gathering neans. 5 18. The device of claim 61V\f1w(ﬁ/|} :
t he processing neans includes a nmenory neans (23, 24) for storing 003
information therein and the processing nmeans in use conparing information
received fromthe information carrier and/or gathering neans (25, 28) with
information on the nenory neans and only allowing firing to take place if
the information corresponds. 11 NOV &603 21 19. The device of claim1l
wherein the informati on storage neans (23, 24) is connected to at |east one

device of t cQnsi st i f a digital camerg (3 for recording
i mges, a mrpgrg%%gér%é“g@? Cﬁb’%@?‘&ﬁﬁ@ﬂggg OrIRaQEATIAE#nds of grthedun®r di ng ti ne,
and a GPS for recording position in the formof geographical co-ordinates;

and the i nf or néR4a8h (23,028 gechmden botls aarinforgetiont Earsieoigeadatzadf £0m t he said
at | east one device. 20. The device of claim19 which includes a digital

camera (32) an¢nfermifiod pBEHAE Mehdh?) -

6 18. The device of claim 6 wherein the processing means includes a memory
: means (23, 24) for storing information therein and the processing means

in use comparing informarion received from the information carrier

and/or gathering means (25, 28) with information on the Memory means

and only allowing firing to take place if the informarion corresponds.

B e A v e



21, The device of claim20 wherein the digital canera (32) is nounted to
face along the barrel (12) defined by the firearm thereby aIIovm' ng it to

record an image in the direction in which a shot is in use f gfﬂ 1%[19@2
" The device of claim?20 wherein the tinmepiece conprises a real t'i Ve

(42). 20

21

19.  The device of claim 1 wherein the information storage means {23, 24) is
connected to at least one device of the group consisting of a digital camera
(32) for recording images, 2 microphone for recording sound, a timepiece

5 for recording time, and a GPS for recording position in the form of

geographical co-ordinates; and the information storage means is arranged

to store data from the said at least one device.

20. The device of claim 19 which includes a digital camera (32) aod a

10 timepiece (42).

21, The device of claim 20 wherein the digital camera (32) is mounted to face
along the barrel (12) defined by the firearm, thereby allowing it 1o recora
an image in the direction ia which a shot is in use fired.

15

22.  The device of claim 20 wherein the timepiece comprises a re:ﬂ time clock
(42).

20
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