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Description

[0001] The present invention relates to the field of
weapons capable of firing a large series of rounds within
a short period of time, herein referred to as an automatic
weapon or a semi-automatic weapon, and in particular a
rate controller for operating and controlling from a remote
location the weapon and the rate at which rounds are
fired by the weapon.

[0002] More particular, the invention relates to a rate
controller for controlling from a remote location the rate
at which rounds are fired by the weapon employing a
solenoid operated trigger mechanism.

[0003] Crew served automatic weapons are primarily
intended for suppression fire and as such, the dispersion
can be fairly high. This is partly due to the weapon itself,
but mostly due to the weapon mount and the soldier firing
the weapon. When mounted on a remotely controlled
weapon station, the weapon is mounted in a significantly
more stable environment and the dispersion of the weap-
on itself becomes significant.

[0004] The firing rate of recoil- or gas-operated weap-
ons is determined by the dynamics of the weapon itself,
as well as external factors such as ammunition and weap-
on mount, and there will be a natural spread of the firing
rate due to variations in the above parameters. The firing
rate can be reduced by firing single shots in a controlled
sequence with a fixed frequency.
[0005] Related art is disclosed
US3748960, US3451307,
US2002/0179077, and US4510844.
[0006] Some ofthe objects of the invention are to main-
tain suppression fire using less ammunition, to achieve
better precision (reduce inherent spread), to extend the
time period between barrel replacement, to extend the
time period between filing of ammunition, to achieve
semi automatic operation of a fully automatic weapon,
preferably without making any significant modifications
to the weapon exploiting the present invention.

[0007] The invention is arranged to reduce the firing
rate, such as e.g. by firing a number of single shots in a
sequence with variable frequency.

[0008] The objects mentioned above and other objects
are achieved by the present invention which provides an
apparatus for remote operation and remote firing control
of an automatic firearm, the features of which apparatus
are recited in the accompanying patent claim 1.

[0009] Further advantageous features of the appara-
tus of the invention are recited in the accompanying pat-
ent claims 2 and 3.

[0010] In the following, the invention will be explained
in more detail, and also with reference to the accompa-
nying drawing figures, wherein

in US3496829,
US6976416,

figure 1 is a schematic representation of an embod-
iment example of a firearm for automatic operation
in connection with a firing rate control apparatus ac-
cording to the invention,
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figure 2 is a graph illustrating examples of firing drive
signals in an example of an embodiment of the
present invention, and actual firings of a weapon,
and

Figure 3 is a block schematic illustration of an em-
bodiment example of an electronic firing rate control
apparatus according to the invention.

[0011] An exemplary embodiment of the present in-
vention which is adapted to a firearm with a solenoid op-
erated trigger mechanism includes a transient diode,
which is useful in an application of a sequence with puls-
ing of a voltage to the solenoid.

[0012] The apparatus of the invention is preferably
adapted to control the firing points by controlling the pulse
duration.

[0013] A firearm including the present invention is op-
erational to fire several single shots in a sequence to
"simulate" a weapon having a lower firing rate, which,
however, is adapted such that one is enabled to fire only
a single shot in a controlled fashion (single shot), alter-
natively that by single shotitis operable torelease remote
trigger between each shot. Other operational modes in-
clude to set the weapon to an auto rate, or in operation
atareducedrate. This is avariant of the presentinvention
contemplated achieved by adapting the firing rate control
apparatus of the invention to generate a control pulse
train of pulses each corresponding to a single shot pulse,
such as e.g. illustrated by its way of example in figure 2.
[0014] Advantageously, the firing rate is adjustable by
way of a control input to the firing rate controller FRC,
thus allowing an adaptation to the best dynamics of the
weapon and any possible damping mechanism, whereby
an optimum firing rate versus dispersion is achieved.
[0015] The apparatus of the invention is advanta-
geously adapted to control the instant of firing such that
it represents single shot firing or a controlled, reduced
firing rate in a fully automatic man operated weapon with
a remotely controlled triggering arrangement, advanta-
geously in conjunction with a weapon using a solenoid.
An example of a fully automatic man operated weapon
with aremotely controlled triggering arrangement is a so-
called "weapon station", such as e.g. the remote weapon
station (RWS) named "PROTECTOR", manufactured by
Kongsberg Defense & Aerospace AS.

[0016] For a further detailed explanation of the firing
rate controller FRC apparatus of the invention by way of
example, reference is first made to the accompanying
figure 1.

[0017] In the well known RWS, such as the PROTEC-
TOR RWS referred to above, remote firing of the auto-
matic firing weapon AFW is controlled by a trigger switch,
typically a switch at the operatorlocation. Upon activation
of the switch, a current is allowed to flow in the electrical
firing circuit that energizes a solenoid which, in turn me-
chanically operates the trigger mechanism of the weap-
on. The weapon typically is provided with a selector
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means, typically in the form of a selector lever, for se-
lecting one of a single shot operation or a fully automatic
operation. Accordingly, to select any of the two afore-
mentioned operational modes from a remote location, a
further selector actuator is required to allow operation of
the mode selector lever of the weapon.

[0018] Accordingtothe presentinvention, a further op-
erational mode is provided which corresponds to the sin-
gle shot operational mode also for the weapon when set
to operate in the fully automatic mode. As an example of
a solution adapted to provide the further operational
mode, an electronic relay is provided in series with the
trigger switch to control a single shot also at a time when
the weapon when set to operate in the fully automatic
mode. The electronic relay is a time relay which lets the
current for the solenoid actuating the trigger mechanism
of the weapon to flow for only a fixed time, allowing
enough time for the solenoid to energize, and for the firing
mechanism to activate to fire the first shot of what could
otherwise be an automatic series of firings, and also
enough time for the solenoid to de-energize and retract,
thereby disabling firing of the weapon, before the second
shot of the automatic series of firings is ready to fire. The
solenoid (and any additional mechanism) are adapted to
operate quickly in order to get a precise control of the
weapon. Preferably, only one shot is fired irrespective of
weapon, supply voltage, environmental changes and
type of ammunition.

[0019] Byrepeatingthe above sequence with a settling
time in between each shot, allowing for the weapon and
mount to stabilize, a controlled firing rate can be
achieved. Various firing rates are advantageously made
available for the operator to select from.

[0020] Furthermore, the firing rate controller apparatus
of the invention is advantageously designed such that no
modifications are required on the weapon itself for it to
operate as described herein.

[0021] The example of afiring rate controller according
to the present invention illustrated generally in figure 1
includes at least a firing trigger input T, a mode select
input M, and an output Q for providing a signal to actuate
the weapon trigger actuator. The functions provided by
operation of the T and Minputs are generally as explained
above.

[0022] In an advantageous embodiment of the FRC of
the present invention, additional inputs are provided,
such as a rate control input (1/Tg), and a solenoid pulse
control input (Tg). By the rate control input (1/Tg), which
has effect the operator is allowed to control the rate of
the signal to actuate the weapon trigger actuator for re-
leasing a shot from the weapon in the single shot mode
of operation ofthe weapon itself. When the fully automatic
mode has been selected, the 1/Ty is disregarded.
[0023] In the examples illustrated in figure 2, four ex-
amples of outputs Q are represented by respective plots
of a voltage supplied to a trigger solenoid at the weapon.
In the first plot from the top drawn in solid line, the voltage
is represented by a single pulse output Q of a time du-
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ration T corresponding to the time the trigger switch is
closed and which significantly exceeds the time interval
between shots T of the natural fully automatic free-run-
ning firing rate of the weapon, resulting in the firing of the
actual burst series of ten rounds fired by the weapon as
illustrated by the dotted line plotimmediately below. That
dotted line plot of the actual series of ten rounds also
illustrates the time period Tg between shots released by
the natural fully automatic free-running firing rate of the
weapon. In the second plot from the top being drawn in
solid line, the voltage is represented by a single pulse
output Q of a time duration Tg that is shorter than the
time interval T between shots fired by the natural fully
automatic firing rate of the weapon, resulting in the re-
leasing of only a single shot from the weapon. In the third
plot from the top being drawn in solid line, the voltage is
represented by a series of eight single pulses output Q,
where each single pulse of a time duration Tg is repeated
at intervals of duration Tg which is shorter than the time
interval Tg between shots fired by the natural fully auto-
matic free-running firing rate of the weapon, resulting in
the releasing of a series of eight shots from the weapon
at areduced rate that is 8/10 of the natural fully automatic
free-running firing rate of the weapon in this example. In
the fourth plot from the top being drawn in solid line, the
voltage is represented by a single pulse output Q of a
time duration Tg which still significantly exceeds the time
interval between Tg shots the natural fully automatic firing
rate of the weapon but is shorter than the duration of the
pulse illustrated by the top graph, resulting in the firing
of the reduced actual burst series of five rounds fired by
the weapon illustrated by the dotted line plotimmediately
below.

[0024] In figure 3, an embodiment example of a firing
rate controller circuit is illustrated in a block schematic
representation. The circuit example includes, connected
in series, a solenoid driver SDRV providing the pulse
output Q and receiving an input from a first monostable
multivibrator MMV 1 receiving an input from a first astable
multivibrator AMV1 receiving an input from a second
monostable multivibrator MMV2, and a mode control se-
lector M and a trigger switch T providing inputs to any of
the SDRV, MMV1, AMV1, or MMV2. Advantageously,
any of MMV1 and MMV?2 is a non-retriggerable type of
monostable multivibrator

[0025] Accordingly, SDRYV is driven by an output Q1
provided by the MMV 1, whichin turn is driven by an output
Q2 provided by the AMV1, which in turn is driven by out-
put Q3 provided by the MMV2. Any of the SDRV, MMV1,
AMV1 and MMV2 are further adapted to be driven each
by respective a respective one of mode selector M out-
puts FSU, SSC, MSC and BSC provided by M and in
accordance with an operation of the trigger switch T.
[0026] Thus, in response to closing the trigger switch
T with the mode selector

a) setto output FSU (free-running shot uncontrolled),
DRYV provides an output Q for as long as T is closed,
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b) set to output SSC (single shot controlled), DRV
provides an output Q of duration Ts,

c) set to output MSC (multi shot controlled), DRV
provides an output Q of a series of pulses of duration
Ts at a rate 1/Tr for as long as T is closed, and

d) set to BSC (burst shot controlled), DRV provides
an output Q of duration Tb for as long as T is closed.

[0027] The embodiment example of a firing rate con-
troller circuit illustrated in a block schematic representa-
tioninfigure 3 lends itself readily to be made in a modular
construction. As an example, any of MMV2 or AMV1
could be omitted to provide a simpler controller with fewer
functions, then AMV1 could be introduced subsequently
to provide the reduced rate series function, and then,
MMV2 could be introduced subsequently to provide the
limited burst at reduced rate series function.

[0028] The circuit example includes a solenoid driver
SDRYV, advantageously designed as amodule in the FRC
of the invention, that could be replaced by a different type
of driver module in case the weapon trigger mechanism
actuator is not a solenoid type actuator. Accordingly, it
is contemplated to adapt the FRC of the invention to in-
clude a driver module for a pneumatic or hydraulic actu-
ator atthe AFW to allow remote firing control of the weap-
on without relying on a transmission of an electrical type
of signal from the driver to the actuator at the weapon
station.

[0029] It is contemplated to embody the FRC of the
invention using a programmable controller device, such
as for example a programmable microcontroller or the
like, to create therein any or all of the functional elements
of the SDRV, MMV1, AMV, and MMV2.

Claims

1. An electronic apparatus for controlling a firing rate
of an automatic firing weapon having an actuator
adapted to operate a trigger mechanism of said
weapon, said weapon exhibiting a natural free-run-
ning firing rate when held triggered, said apparatus
comprising:

-an output drivermeans (SDRV) adapted to pro-
vide a drive signal (Q) for said actuator,

- a first single pulse generator means (MMV 1)
having a single pulse output (Q1) coupled to an
input (A) of the output driver means (SDRV) and
adapted to generate a single pulse of a duration
shorter than a time period of said natural free-
running firing rate in response to a single pulse
generator means input,

- a pulse train generator means (AMV1) having
a single pulse output (Q2) coupled to an input
(A1) of said first single pulse generator means
(MMV 1) and adapted to provide to the first single
pulse generator means (MMV1) a train of pulses
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spaced in time a spacing period exceeding said
time period of said natural free-running firing rate
in response to a pulse train generator means
input,

characterized in further comprising:

- a second single pulse generator means
(MMV2) having a single pulse output (Q3) cou-
pled to the input (A2) of the pulse train generator
means (AMV1) and adapted to generate asingle
pulse of a duration longer than said spacing pe-
riod of coinciding pulses of said train of pulses,
and a mode selector (M) adapted to couple said
trigger signal input to a fourth (BSC) mode se-
lector output coupled to a control input (A3) of
said second single pulse generator means.

2. The electronic apparatus of claim 1, further compris-

ing a trigger switch (T) adapted to provide to the
mode selector (M) a trigger signal in response to an
operation of said trigger switch, said mode selector
(M) adapted to couple said trigger signal to first
(FSU), second (SSC), third (MSC) and fourth (BSC)
mode selector outputs, said first mode selector out-
put (FSU) coupled to said input (A) of the output driv-
ermeans (SDRV), said second mode selector output
(SSC) coupled to said input (A1) of the first single
pulse generator means (MMV 1), said third mode
selector output (MSC) coupled to the input (A2) of
the pulse train generator means (AMV1), and said
fourth mode selector output coupled to input (A3) of
the second single pulse generator means (MMV2)
to provide said pulse train generator means input
with burst shot control.

Patentanspriiche

1. Elektronische Vorrichtung zur Steuerung einer Feu-
ergeschwindigkeit einer automatischen Feuerwaffe,
die eine Bedienungsvorrichtung aufweist, die dafur
geeignet ist, einen Auslésemechanismus der Waffe
zu betatigen, wobei die Waffe eine natirliche, frei-
laufende Feuergeschwindigkeit aufweist, wenn sie
ausgeldst gehalten wird, wobei die Vorrichtung um-
fasst:

- ein Ausgangstreibermittel (SDRV), das dafir
geeignet ist, ein Treibersignal (Q) fir die Bedie-
nungsvorrichtung bereitzustellen,

- ein erstes Einzelimpulserzeugungsmittel
(MMV1), das einen Einzelimpulsausgang (Q1)
aufweist, der mit einem Eingang (A) des Aus-
gangstreibermittels (SDRV) gekoppelt ist, und
das daflir geeignet ist, in Reaktion auf eine Ein-
gabe in das Einzelimpulserzeugungsmittel ei-
nen Einzelimpuls mit einer Dauer zu erzeugen,
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die kurzer ist als ein Zeitraum der naturlichen
freilaufenden Feuergeschwindigkeit,

- ein Impulsfolgenerzeugungsmittel (AMV1),
das einen Einzelimpulsausgang (Q2) aufweist,
der mit einem Eingang (A1) des ersten Einze-
limpulserzeugungsmittels (MMV1) gekoppelt
ist, und das daflir geeignet ist, in Reaktion auf
eine Eingabe in das Impulsfolgenerzeugungs-
mittel an das erste Einzelimpulserzeugungsmit-
tel (MMV1) eine Folge von Impulsen bereitzu-
stellen, die in der Zeit um eine Abstandsperiode
voneinander beabstandet sind, die den Zeit-
raum der natirlichen freilaufenden Feuerge-
schwindigkeit Ubersteigt,

dadurch gekennzeichnet, dass sie ferner Folgen-
des umfasst:

- ein zweites Einzelimpulserzeugungsmittel
(MMV?2), das einen Einzelimpulsausgang (Q3)
aufweist, der mit dem Eingang (A2) des Impuls-
folgenerzeugungsmittels (AMV1) gekoppelt ist,
und das dafir geeignet ist, einen Einzelimpuls
mit einer Dauer zu erzeugen, die langer ist als
die Abstandsperiode von zusammentreffenden
Impulsen der Impulsfolge, und einen Modus-
wahler (M), der dafiir geeignet ist, den Auslése-
signaleingang mit einem vierten (BSC) Modus-
wahlerausgang zu koppeln, der mit einem Steu-
ereingang (A3) des zweiten Einzelimpulserzeu-
gungsmittels gekoppelt ist.

Elektronische Vorrichtung nach Anspruch 1, ferner
umfassend einen Ausldseschalter (T), der daflr ge-
eignet ist, an den Moduswabhler (M) in Reaktion auf
eine Betatigung des Ausldseschalters ein Auslése-
signal bereitzustellen, wobei der Moduswahler (M)
daflr geeignet ist, das Auslésesignal in den ersten
(FSU), zweiten (SSC), dritten (MSC) und vierten
(BSC) Moduswahlerausgang einzukoppeln, wobei
der erste Moduswahlerausgang (FSU) mit dem Ein-
gang (A) des Ausgangstreibermittels (SDRV) gekop-
pelt ist, der zweite Moduswahlerausgang (SSC) mit
dem Eingang (A1) des ersten Einzelimpulserzeu-
gungsmittels (MMV1) gekoppelt ist, der dritte Mo-
duswahlerausgang (MSC) mit dem Eingang (A2)
des Impulsfolgenerzeugungsmittels (AMV1) gekop-
peltist und der vierte Moduswahlerausgang mit dem
Eingang (A3) des zweiten Einzelimpulserzeugungs-
mittels (MMV2) gekoppelt ist, um die Eingabe in das
Impulsfolgenerzeugungsmittel mit Feuerstol3steue-
rung bereitzustellen.

Revendications

Appareil électronique destiné a commander une ca-
dence de tir d’'une arme a feu automatique compor-
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tant un actionneur congu pour actionner un méca-
nisme de détente de ladite arme, ladite arme pré-
sentant une cadence de tir non commandée, natu-
relle lorsqu’elle est maintenue déclenchée, ledit ap-
pareil comprenant :

- un moyen formant circuit d’attaque de sortie
(SDRV) congu pour délivrer un signal d’ attaque
(Q) destiné audit actionneur,

- un premier moyen générateur d'impulsion uni-
que (MMV1) ayant une sortie d'impulsion unique
(Q1) couplée a une entrée (A) du moyen formant
circuit d’attaque de sortie (SDRV) et congu pour
produire une impulsion unique d’une durée plus
courte qu’une période de temps de ladite caden-
ce de tirnon commandée, naturelle, en réponse
a une entrée du moyen générateur d’'impulsion
unique,

- un moyen générateur de train d’impulsions
(AMV1) ayant une sortie d’impulsion unique
(Q2) couplée a une entrée (A1) dudit premier
moyen générateur d’impulsion unique (MMV1)
et congu pour délivrer au premier moyen géné-
rateur d’impulsion unique (MMV1) un train d'im-
pulsions espacées dans le temps d’'une période
d’espacement supérieure a ladite période de
temps de ladite cadence de tirnon commandée,
naturelle, en réponse a une entrée du moyen
générateur de train d’impulsions,

caractérisé en ce qu’il comprend en outre :

- un second moyen générateur d’'impulsion uni-
que (MMV2) ayant une sortie d'impulsion unique
(Q3) couplée a I'entrée (A2) du moyen généra-
teur de train d’'impulsions (AMV1) et congu pour
produire une impulsion unique d’une durée plus
longue que ladite période d’espacement d'im-
pulsions coincidentes dudit train d’impulsions,
et un sélecteur de mode (M) congu pour coupler
ladite entrée de signal de mise a feu a une qua-
trieme sortie (BSC) du sélecteur de mode cou-
plée a une entrée de commande (A3) dudit se-
cond moyen générateur d’impulsion unique.

Appareil électronique selon la revendication 1, com-
prenant en outre un interrupteur de mise a feu (T)
congu pour délivrer au sélecteur de mode (M) un
signal de mise a feu en réponse a un actionnement
dudit interrupteur de mise a feu, ledit sélecteur de
mode (M) étant congu pour coupler ledit signal de
mise a feu a des premiére (FSU), deuxieme (SSC),
troisieme (MSC) et quatrieme (BSC) sorties du sé-
lecteur de mode, ladite premiere sortie (FSU) du sé-
lecteur de mode étant couplée a ladite entrée (A) du
moyen formant circuit d’attaque de sortie (SDRV),
ladite deuxieme sortie (SSC) du sélecteur de mode
étant couplée a ladite entrée (A1) du premier moyen
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générateur d’impulsion unique (MMV1), ladite troi-
siéme sortie (MSC) du sélecteur de mode étant cou-
plée a I'entrée (A2) du moyen générateur de train
d’'impulsions (AMV1), et ladite quatrieme sortie du
sélecteur de mode étant couplée a I'entrée (A3) du
second moyen générateur dimpulsion unique
(MMV2) pour délivrer a ladite entrée du moyen gé-
nérateur de train d’impulsions une commande de tir
en rafale.
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