
WO 2005/005908 PCT/1J82004/017620  TITLE FIREARM AUTHORIZATION SYSTEM  WITH
PIEZO-ELECTRIC DISABLER  BACKGROUND OF THE INVENTION 5 [0001] The present
invention relates to firearm safety in general and to  firearms with
authorization systems in particular. [0002] There have been numerous
improvements to firearm safety over the  years. Historically, firearm
safeties were of the type that, when the user wanted to fire  the weapon,
he or she moved a safety lever or catch from the "on" position to the "off'
10 position. None of these safeties, however, questions the authority of
the user who  intends to fire the firearm. Any user may intentionally fire
the firearm. [0003] More recently, firearms have been designed with
authorization  systems. These systems attempt to verify that the user is
permitted to fire the firearm.  An unauthorized user cannot fire the
firearm equipped with an authorization system. 15 Typically, these systems
rely on some means of identification: the user enters a code on  a keypad
on the firearm 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  system 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 nnist be designed to be difficult for criminals to defeat. Police
officers operate  in different environments than users of target shooting
pistols. Authorization systems 25 that rely on battery piwe, r must h ~.ve
a ready-to-fire condition even if the battery is dead  and ideally require
only limited power so as to prolong battery life. Accordingly, there
remains a need for an authorization. system that operates reliably, that
does not drain its  batteries quickly, and that is particularly suited for
lave 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 able to fire the firearm. The firearm  authorization system includes
a firearm with a fire control mechanism capable of firing  1 WO 2005/005908
PCT/US2004/017620  ammunition, an on-board computer controller, and a
disabler that responds to an  electrical output signal from the on-board
computer controller when the user is not  authorized. A personal device is
used to provide the authorized signal to the computer  controller. 5 [0006]
If an authorization signal is not obtained (either because no  authorizing
device is present to give an authorizing signal or no proper signal is
received), pulling the trigger will not cause the firearm to discharge.
Specifically, a  failure to authorize causes the disabler to cam the
trigger bar clear of the hammer so the  trigger bar cannot engage and
thereby load the hammer. On the other hand, if 10 authorization is
obtained, the enabler does not significantly affect the normal, rearward
movement of the trigger bar, and the pulling of the trigger is translated
into movement  of the hammer until the sear trips and the hammer is
released. The hammer then hits the  firing pin, which strikes the primer
and discharges the firearm. [0007] The use of a piezo-electric-activated
disabler is an important feature  15 of the present invention. Upon
receiving a small electrical signal indicating that the user  is not
authorized to fire the firearm, the piezo-electric disabler will cam the
trigger bar  away from engagement with the hammer. As a consequence, the
hammer cannot be  loaded in order to strike the firing pin. Once the signal
that the user is not authorized is  withdrawn, the trigger bar will be
allowed to move rearward normally. 20 [000] 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 personnel, 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 2 indicate than' the user tna fire it. There is also a
"Sleep mode" `-'hen the gull i5 out of  



the holster but not within the user's grasp. In this mode 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 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". 2 WO 2005/005908
PCT/US2004/017620  [0009] Other features and their advantages will become
apparent to those skilled in the art of firearm design from a careful
reading of the Detailed Description of  Preferred embodiments, accompanied
by the following drawings. BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE
DRAWINGS  5 [0010] In the figures, [0011] Fig. 1 is a side view of a
firearm, according to a preferred  embodiment of the present invention;
[0012] Fig. 2 is a side view of a firearm, according to a preferred
embodiment of the present invention, with the firearm partially cut away to
show the  10 fire control system with a piezo-electric enabler, according
to a preferred embodiment of  the present invention; [0013] Figs. 3A, 3B
and 3C illustrate, in detail, the structure and operation of  the enabler
in controlling the trigger bar, with Figs. 3A and 3B showing the enabler in
the "fire enabled" position and Fig. 3C showing the enabler in the "fire
disabled"  15 position, according to a preferred embodiment of the present
invention; and [0014] Figs. 4A, 4B and 4C are detailed end views of the
enabler of Figs.  3A, 3B, and. 3C, respectively illustrating its "fire
enabled" and "fire disabled" positions.  DETAILED DESCPJPTIGN OF THE
INVENTION [0015] The present invention is a. firearm with an authorization
system. The  20 authorization system will disable the firearm so that it
will not fire if the user is an  unauthorized user. Otherwise, the firearm
will fire. The present invention includes a  firearm, and an authorization
device for emitting an authorizing signal to the firearm  



when queried by the firearm. The firearm includes a fire control system, a
computer  controller that communicates with the authorization device, and a
piezo-eliectric-based  25 disables that re pond to the computer controller.
[0016] Referring now to the figures, an embodiment of the present firearm
10 with the present authorizatioii system is illustrated. In most respects,
firearm. 10 is a  conventional firearm, here illustrated as a
serni-automatic firearm. It has all of the  components of a typical
firearm, 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  3 WO
2005/005908 PCT/US2004/017620  12, in the rear of handle 14, is a
transceiver 30 that sends queries and receives signals  from an
authorization device 32 with its own transceiver 34. Batteries 24 provide
power  for computer controller, transceiver 30 and other components of the
present  authorization system. Transceiver 34 does not have any internal
battery power. This 5 device is "passive" and a coil internally generates
the power required by utilizing the  signal received from transceiver 30 to
send a responding signal. [0018] Transceivers 30 and 34 can conmiunicate
wirelessly, using radio- wave signals. Preferably, these signals are
transmitted in such a way so that the  orientation of authorizing device 32
and firearm 10 is critical for the effective 10 communication of an
authorizing signal. If desired, a small light such as a light  emitting
diode (LED) 34 can be used to indicate the firearm is ready to fire. [0019]
Various switches can be used to initiate the authorization system
functions. For example, a holster switch 40 can be used to draw power from
batteries  24. Pressure sensors or capacitive sensors 42, 44 and 46 can be
used to initiate an 15 authorization query by computer controller 28 of
authorizing device 32. Sensors 42,  44, and 46 should be positioned about
frame 12, in places where a user's firing hand  will malce contact.
Preferably, switches 42, 44, and 46 are spaced apart and on different
sides of handle 14. 



[00201 Firearm 10 has a fire control system that includes 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 loads the hammer  against the harmer
spring (not shown) until hammer link 54 trips, releasing hammer 55, 25
which is in turn propdLd fbrarcl. at the urging of the lt~mm r~ p7.7_,. The
propelled  hammer strikes the firing pin that therefore strikes the primer
of a cartridge present in  the breech block (not shown), detonating the
powder in the cartridge base. The  exploding powder propels the cartridge
bullet through barrel 20. The foregoing 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 harmner. [0021]
In the present system, the authorization system conmuandeers the fire
control system 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  4 WO 2005/005908 PCT/US2004/017620  10 is
in a "fire-enabled" mode, and firearm 10 will fire. These include those
times when  firearm 10 is in its holster, and holster switch 40 is open.
Furthermore, according to the  present preferred embodiment for police use,
the present authorization system, if it  should fail, will fail in the
"fire-enabled" mode. Thus, for example, if batteries 24 are  5 dead, the
police office will be able to fire firearm 10. [00221 As the user grasps
handle 14 of firearm 10, the presence of the hand  of the user near sensors
42, 44, 46, carried by handle 14 will send a signal to electrical  control
circuit 28 to initiate the authorization procedure. Sensors 42, 44, and 46
are  positioned where a user would have to grip the firearm 10 in order to
fire it. 10 [0023] The purpose of multiple grip sensors 42, 44, 46 is to
initiate the  authorization system based on the premise that firearm 10 is
being grasped in a manner  that would indicate the holder intends to fire
it, rather than merely when it is being  touched or carried in some way
that would not indicate an intention to fire. [00241 Alternatively pressure
sensors 42, 44, 46, may be based on  



15 capacitance rather than pressure. When a user touches or is close to the
capacitive  sensing electrode, the capacitance around the sensing electrode
changes dramatically.  This activates the authorization system. This system
differs from the one based on  pressure sensors in following respects. The
capacitance-based system is more sensitive  than the pressure sensor-based
system; the slightest touch or even proximity can activate 20 the
authorization 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.  25
Finally, eaj.44rtan+. - / itch s r: r.more rq g :.j than pr [L1! f . r rtl.
~~ S ^ 1.1 l"leN. [00251 Unlike many prior art authorization systems,
however, the user does  rot have to have a finger on trigger 50 or be in
the process of pulling trigger 50 for the  authorization system to be
activated. Firearm 10 merely has to be in sonreonc: s grasp  and free of
its holster. Thus, the authorization process can be complete well before
the 30 need to fire occurs. Computer controller 28 is preferably an
integrated circuit, with  memory, secured within back strap 26 so that
tampering cannot easily defeat the  authorization system. 5 WO 2005/005908
PCT/US2004/017620  [0026] The present authorization system depends on an
authorizing signal from authorizing device 32 to firearm 10. Computer
controller 28, after any of the  switches 42, 44, and 46 are closed, will
transmit a coded query and "listen" for a  response. The response is most
preferably a unique, coded response to the authorized 5 user or users from
authorizing device 32. Authorizing device 32 may be worn on or  implanted
into the user's body. Moreover, it will be clear that technology that
allows  individuals to be sensed and uniquely identified could be used in
lieu of the use of  authorizing device 32 to receive an authorizing signal.
[0027] Computer controller 28 causes transceiver 30 carried by frame 12 to
10 emit a coded wireless signal in electromagnetic energy (infrared, radio
frequency, etc).  Transceiver 30 is located to the rear of firearm 10 and
oriented so as to emit the burst  



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
acceptable. Transceiver 34, on  authorizing device 32, will respond by
transmitting a coded wireless authorizing signal 15 burst. Preferably these
signals from transceivers 30, 34, are limited in strength so that  firearm
10 and authorizing device 32 must be close and properly oriented for the
authorizing signal to be properly received and result in authorization to
fire.  Accordingly, firearm 10 cannot be fired when at a distance too great
from authorizing  device 32 for normal operation. 20 [0028] If an
authorizing signal is received frona 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 signal conies from a.
distance more than appropriate for normal operation in  25 f nVr to ',I'- f
a l 5 25 rif; tl.iafit, ~.(operl; r;c_isrf3 rthn~i, at roni si~naal. [0029]
Many prior art authorization systems use solenoids to block a  component of
the fire control system of a. frreearni, such as the trigger; the sear, Jr
the  trigger bar. However, the present invention does not block the fire
control mechanism;  it "disconnects" it. By "discomiecting," it is meant
that trigger 50, when disconnected, 30 still moves when pulled, moving
trigger bar 52 rearward, but firearm 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 disconnected. "Blocking" on the other hand
means that trigger 50 does not move when pulled. This difference is
important. If a  6 WO 2005/005908 PCT/US2004/017620  component of the fire
control system is blocked by a solenoid pin, for example, a user  who is
not authorized may be able by sheer force to break the rod of the solenoid
or  damage the blocked component and thus defeat the authorization system.
In the present  system, no amount of force will enable the discomiected
fire control system because 5 trigger 50, trigger bar 52 and hammer link 54
are not blocked. They are, however,  disconnected so that the fire control
system is disrupted and will not allow firearm 10 to  



fire. [0030] A preferred embodiment of the fire control system is
illustrated in the  sequence shown in Figs. 3A-3C. This fire control system
includes trigger 50, trigger bar  10 52, hammer link 54 and hammer 55.
Disabler 60, as will now he explained, disrupts this  fire control system.
[0031] The rearward movement of hammer link 54 (away from barrel 20 and
toward handle 14) is controlled by the rearward movement of trigger bar 52,
which is, in  turn, controlled by the rearward movement of trigger 50. To
move hammer link 54 15 rearward, bar 52 must engage hammer link 54. If,
however, trigger bar 52 is depressed  to the point where trigger bar 52,
during its rearward movement, clears hammer link 54,  hammer 55 will not be
loaded and firearm will not fire. [0032] Enabler 60 is based on the use of
a piezo-electric material. Piezo- electric materials contract on the
application of a voltage. Enabler 60 has two members  20 that cooperate to
disrupt the fire control 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-electric  material 66 is affixed to a thin metal backing 68
so that, when the small electrical output  signal (high voltage and low
current) of computer controller 28 is applied to it, second 25 ra ro bet 64
will bend N AL m ole ides of p - -elcetmic m aterial. 66 fry to contract.
Second member 64 has a. locking projection 72 extending laterally from it
at the point  ,,,here the bending from normal position is greatest.
[003333] First member 62 is normally in its movable state. When movable, it
is free to 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 23 is  7 WO
2005/005905 PCT/US2004/017620  applied to second member 64, second member
64 responds by bending toward first  member 62. Locking projection 72,
carried by second member 64, enters hole 82 on  



first member 62, preventing first member 62 from moving up and down and
thereby  changes the state of first member 62 from its movable state to its
fixed state. 5 [0035] Trigger bar 52 has two arms 88, 90. A tab 92 with a
cutout portion  94 extends from one arm, arm 88. Cutout portion 94 has a
shape that defines a cam  edge 96. First member 62 has a canmuing
projection 98 that extends into cutout portion  94 and engages trigger bar
52 along cam edge 96. Cain edge 96 has a rise 100 formed  thereon. As
trigger bar 52 moves rearward in response the user's pull on trigger 50,
10 caroming projection 98 follows cam edge 96, riding up rise 100. [00361
When first member 62 is in its movable state, and thus free to move  up and
down, and trigger bar 52 is moved rearward, earn edge 96 of trigger bar 52
moves rearward essentially unhindered. Spring 76 allows first member 62 to
be lifted  easily as caroming projection 98 rides on cam edge 96. Trigger
bar 52, in its normal 15 rearward travel, engages hammer link 54 and thus
the fire control system operates  normally and the bullet will be fired
through barrel 20. [0037] When first member 62 is in its fixed state,
however, and trigger bar  52 is moved rearward, camming 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 20 clears hammner 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. 25 [00131 The logic of this
r,peI u:iori is programme .. into coniptlter cG11l,roller  28. In
particular, signals from holster switch 40 and sensors 42, 44, 46, will
cause  computer controller 28 to query authorizing device 32 for an
authorizing, signal. Once  drat authorizing signal is received, firearm 10
remains in. a "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 caroming projection  ,will follow care edge, carmning trigger
bar 52 down when. it reaches rise 100 so that  



8 WO 2005/005908 PCT/OS2004/017620  trigger bar 52 clears hammer link 54,
and firearm will thus be in the "fire-disabled"  mode. [00391 It will be
apparent to those skilled in firearm authorization systems  that many
modifications and substitutions can be made to the foregoing preferred  5
embodiments without departing from the spirit and scope of the present
invention,  defined by the appended claims. 9 WHAT IS CLAIMED IS: I . A
firearm authorization system, comprising:  (1) a firearm having a frame
with a handle, 5 a barrel carried by said frame!, and a fire control system
carried by said frame and in operational connection  with said barrel, said
fire control system adapted to fire a bullet through said barrel; (2) a
computer controller carried by said frame and adapted to receive and
evaluate signals, said computer controller emitting an electrical output
signal when said  10 computer controller does not receive an authorizing
signal; and (3) a disabler carried by said frame and in operational
connection with said fire  control system, said disabler being responsive
to said electrical output signal so that,  when said computer controller
emits said electrical output signal, said enabler thereupon  disconnects
said fire control system so that said fire control system is prevented from
15 firing said bullet, wherein said disabler includes a first member having
a movable state and a fixed state, and carrying a  camming projection that
engages said fire control system, said caauning projection of  said first
member caroming said fire control system when said first member is in said
fixed state to disrupt said fire control system; and 20 a second member
made of a piezo-electric material that bends in response  to said
electrical output signal, said second member, when bent, holding said first
member in said fixed state, and, when said second member is not bent,
allowing said  



first member to remain in said movable state, 2. The firearm authorization
system as recited in claim 2, wherein said first  25 member further
comprises a spring, and wherein said first member, when in said moving
state, moves against the urging of said spring. 1 The firearm authorization
system as recited in claim 2, wherein said first  member has a hole formed
therein and said second member has a locking projection  dimensioned to fit
within said 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 4. The. firearm authorization- system as recited
in claim 1, wherein said handle  has a magazine well formed therein, and
wherein said enabler is carried by said  magazine well. 5. The firearm
authorization system as recited in claim 1, further comprising an  5
authorizing device adapted to transmit an authorizing signal to said
computer controller.  6. The firearm authorization system as recited in
claim 5, wherein said  authorizing device is remote from said computer
controller. 7. The firearm authorization system as recited in claim 5,
wherein said computer  controller is adapted to query said authorizing
device for said authorizing signal. 10 8. The firearm authorization system
as recited in claim 7, hither comprising a  sensor switch for causing said
computer controller to query said authorizing device, said  sensor switch
closed by holding said firearm. 9. The firearm 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 a  power switch carried by said frame and adapted to
cause power to be drawn from said  power source, said power switch closed
by removing said firearm from a holster. 11 


