1 Electronic firing rate controller for renote operation of an autonatic
firing weapon. Enbodi nents of the present invention relate to the field of
weapons capable of firing a |arge series of rounds within a short period of
time, herein referred to as an automati c weapon or a sem -automati c weapon,
and in particular a rate controller for operating and controlling froma
renote | ocation the weapon and the rate at which rounds are fired by the
weapon. NMomecpanicifEisaite e fe fdnsoto bpdriv@nl dT\e RbioiE 6lak &ehna rate
controller for controlling froma renote |ocation the rate at which rounds
are fired by the weapon enpl oying a sol enoid operated trigger nmechanism
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recoil- or gas-operated weapons is determ ned by the dynam cs of the weapon
itself, as well as external factors such as amrunition and weapon nount,
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Enbodi nents of the invention are to nmaintain suppression fire using | ess
ammuni tion, to achieve better precision (reduce inherent spread), to extend
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weapon havi ng an act uator adapted to operate a trigger mechani sm of said
weapon, said weapon exhibiting a natural free-running firing rate when held
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Embodiments of the invention are to maintain 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 filling of ammunition, to achieve
semi automatic operation of a fully automatic weapon, preferably without making any

significant modifications to the weapon exploiting the embodiments of the present
invention.

An embodiment of 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.



In the follow ng, the invention wll be explained in nore detail, and al so
with reference to the acconpanying drawing figures, wherein figure 1 is a
schematic representation of an enbodi ment exanple of a firearmfor
automati c operation in connection with a firing rate control apparatus
according to the invention, figure 2 is a graph illustrating exanpl es of
firing drive signals in an exanple of“an enbodi nent of the present
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train of pulses each corresponding to a single shot pulse, such as e.g.
illustrated by its way of exanple in figure 2. '3
In the following, the invention will be explained in more detail, and also with reference to

the accompanying drawing figures, wherein

figpure 1 is a schematic representation of an embodiment example of a firearm for
automatic operation in connection with a firing rate control apparatus according to the

invention,

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 embodiment example of an electronic

firing rate control apparatus according to the invention.

An exemplary embodiment of the present invention which is adapted to a firearm with a
solenoid operated trigger mechanism includes a transient diode, which is useful in an

application of a sequence with pulsing of a voltage to the solenoid.



Advant ageously, the firing rate is adjustable by way of a control input to
the firing rate controller FRC, thus allow ng an adaptation to the best
dynam cs of the weapon and any possi bl e danpi ng mechani sm whereby an
optimumfiring rate versus dispersion is achieved. The apparatus of the
invention is advantageously adapted t,0 control the instant of firing such
that it represents single shot firin %r a controlled, reduced firing rate
in a ful e appamat iof thamepermiseprefeapp rdmted ta cormdt Bk Vfirognpoiots| ted
trlgger|@g¥§mh% HEFR qurihnadvant ageously in conjunction with a weapon

usi ng a sol enol An exanple of a fully automatic man operated weapon with
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sel ect any of the two aforenentioned operational nodes froma renote

| ocation, a further selector actuator is required to allow operation of the
mode sel ector |ever of the weapon. According to the present invention, a
further operational node is provided which corresponds to the single shot
operational node also for the weapon when set to 30 operate in the fully
automati c node. As an exanple of a solution adapted to provide the further
operational node, an electronic relay is provided in series with the
trigger switch to control a single shot also at a tinme when the weapon when
set to operate in the fully automatic node. The electronic relay is a tine
relay which lets the current for the solenoid actuating the trigger
mechani sm of the weapon to flow for only a fixed tinme. 35 allow ng enough
time for the solenoid to energize, and for the firing mechanismto activate
to fire the first shot of what could otherw se be an automatic series of
firings, and al so enough tinme for the solenoid to de-energize and retract,

t hereby disabling firing



4 of the weapon, before the second shot of the automatic series of firings
is ready to fire. The solenoid (and any additional nmechanism 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,
envi ronment al changes and type of ammugpition. By repeating the above
sequence with a settling tinme in between each shot, allow ng for the weapon
and nmount to stabilize, a controlled firing rate can be achi eved. Various
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firing ra con r accor ing to the present~invention ustrated 15
gener all yaﬂne‘feﬁ-gure 1 includes at least a firing trigger input T, a node
sel ect input M and an output Q for providi ng a signal to actuate the
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the weapon'i n automatic no ’én selected, the
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exanpl es ebROUEPUCR CoRhBfARRECTERbRGHEY Dﬁéﬂ@c&b’%@osﬁb@éﬁspf a vol tage
supplied to a trigger solenoid at t he weapon In the first plot fromthe top

drawn in solid line, the voltage is represented by a single pulse output Q

of a tire ruk &lrirenddidii@onmeaacod bi@e fieink hee toneolldd FRIT aggerusbithech i s
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closed a qnven!ngn by way of example, reference is first made to the accompanying figure 1.

In the well known RWS, such as the PROTECTOR RWS referred to above, remote
firing of the automatic firing weapon AFW i1s controlled by a trigger switch, typically a

20 switch at the operator location. Upon activation of the switch, a current is allowed to
flow in the electrical firing circuit that energizes & solenoid which, in turn mechanically
operates the trigger mechanism of the weapon. The weapon typically is provided with a
selector means, typically in the form of a selector lever, for selecting one of a single
shot operation or a fully automatic operation. Accordingly, to seiect anjf of the two

25 aforementioned operational modes from a remote location, a further selector actuator 18

- required to allow operation of the mode seiector lever of the weapon.

According to the present invention, & further operational mode 1s provided which
corresponds to the single shot operational mode aiso for the weapon when set to

30 operate in the fully automatic mode. As an example of a solution adapted to provide the
further operational mode, an electronic relay 1s provided n series with the tngger switch
to control 2 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,

35 allowing enough time for the solenoid to energize, and for the firing mechamsm to
activate 1o 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



30 significantly exceeds the time interval between shots "IF of the natural
fully automatic free-running 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 plot imediately below That dotted |ine
pl ot of the actual series of ten round$ also illustrates the tinme period TT
bet ween shots rel eased by the natural fully automatic free-running firing
rate of th&th85veapapbeford e strong ebwed i atohagmscrige of Bpngrab mpddtairt- i n sol i d
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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 tine duration
Ts is rep@atrestathg irtadbvataueicediitiat sentling Rnvhindletweenshc ster. dlbamg e tinme
interval TF between.shots fi b n ral ; I
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natural fully automatic free-running firing rate of the weapon in this
exanple. In the fourth plot fromthe top being drawn in solid line, the
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whi ch sti ldesishe@iufi 8APhS BKRAEEHS drdRghirB®oh MeBk¥don betvegn: Thptlishot s the
nat ur al fuIIy,ggtonatlc firing rate of the weapon but is shorter than the

durati on GESEIREC BEIFWe i|lustrated by the top graph, resulting in the firing
of the reduced actual burst series of five rounds fired by the weapon

illustrat by the dotted |line t ] di ately ! l. Lgure 3, an
enbodinen?ﬂgféﬁﬁgk(’ngugfﬁkﬁﬁmggggagbﬁIF%%?gFEgggéﬁﬁ%mkgmfﬂ?%%ggated in a
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a first asrebified pronsraticpraitter T AMM npebiag eppemily stpupisnegPavs econd
nonost abl e nmul tivibrator MW2, and a node

In an advantageous embodiment of the FRC of the present invention, additional inputs

20 are provided, such as a rate control input (1/Tr). and a solenoid pulse control input (Ts).

By the rate control input (1/Tgr), which has effect the operator is allowed to control the

rate of the signal to actuate the weapon trigger actuator for releasing a shot from the

weapon in the single shot mode of operation of the weapon itself. When the fully

automatic mode has been selected, the 1/Ty 1s disregarded.

In the examples iltustrated in figure 2, four examples of outputs Q are represented by
respective plots of a voltage supplied to a trigger solenoid at the weapon. In the first piot
from the top drawn in solid line, the voltage is represented by a single pulse output Q of
a time duration T corresponding to the time the trigger switch 15 clesed and which

30 significantly exceeds the time interval between shots Tr of the natural fully automatic
free-running 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 plot immediately below.
That dotted line plot of the actal series of ten rounds also illustrates the time period T
between shots released by the natural fully automatic free-running firing rate of the

35 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 T that is shorter than the time

interval Ty between shots fired by the natural fully automatic firing rate of the weapon,



20 control selector Mand a trigger switch T providing inputs to any of the
SDRV. Mw1, AWY |, or MWZ2. Advantageously, any of MW1 and MW2 is a
non-retriggerable type of nonostabie nultivibrator Accordingly, SDRV is
driven by an output QL provided by the MWL, which in turnis ,5 driven by
an output 2 provided by the AWL whicli in turn is driven by output
provi ded by the MW2. Any of the SDRV, MW I, AWl and MW2 are further
adapt ed t shiéingri (hencleasste Hipnies paelei shet Fometpastpare lothe thitd pd&oBel ect or M
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the top being drawn in solid line, the voltagv is represented by a single pulse output Q

of a time duration Ty which still significantly exceeds the time interval between T

10 shots the natural fully automatic firing rate of the weapon but is shorter than the

duration of the pulse illustrated by the top graph, resuliing in the firing of the reduced

actual burst series of five rounds fired by the weapon illustrated by the dotted line plot

immediately below.

15 In figure 3, an embodiment exampie 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 multivibraior MMV 1 receiving an input from a first astable multivibrator
AMV 1 receiving an input from a second monostable multivibrator MMV2, and a mode

20 control selector M and a trigger switch T providing inputs to any of the SDRV. MMVI,
AMV1, or MMV2, Advantageously, any of MMV1 and MMV2 1s a non-retriggerable
type of monostable multivibrator

Accordingly, SDRV is driven by an output Q1 provided by the MMV 1, which in turn is
25 driven by an output Q2 provided by the AMV1, which in turn is driven by output (3
provided by the MMV2. Any of the SDRV, MMV 1, AMV1 and MMV?2 are further
adapted to be driven each by respective a respective one of mode selector M outputs
FSU, SSC, MSC and BSC provided by M and in accordance with an operation of the
trigger swiich T.
30
Thus, in response 1o closing the trigger switch T with the mode selector
a) set to output FSU (free-running shot unconwolled}, DRV provides an output ) for as
long as T 1s closed,
b) set to output SSC (single shot controlied), DRV provides an output Q@ of duration Ts,
a5 ¢) set to output MSC (multi shot controiled}, DRV provides an output ) of a series of
pulses of duration Ts at a rate 1/t for as long as T is closed. and



The enbodi nent exanple of a firing rate controller circuit illustrated in a
bl ock 5 schematic representation in figure 3 lends itself readily to be
made in a nodul ar construction. As an exanple, any of MW2 or AWI1 coul d be
omtted to provide a sinpler controller with fewer functions, then AW
~coul d be introduced subsequently to pra@vide the reduced rate series
function, and then, MW2 could be introduced subsequently to provide the
limted bdrsttaBStébusedior amgroded). &R privtidesnan otpul Qeof curativnt! befrarpl e

i ncl udes n%%gqnggmgflver SDRV, advant ageously desi 5rned as a nodule in
the FRC o he invention, that could be replaced by a different type of
driver nodule in case the weapon trigger nechani smactuator is not a
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C ai ns oni ¢ appar at us controll'irng afiring rate of an
automatd ¢ firing weapon having an actuator adapted to operate a trigger

mechani smof c%@a'ﬁ@ VMAPOThelRiRE & sSeMGBRRRLRDRI, bingRcNalHidlonkl 882 r unni ng
firing r atn?od uie in tQ }3 Ctocfl’dgegnel{fgrgmnsglla{j cgqu %g raf;[plllaceg g\rfnajlrdllf%rgr% type of driver
module in case the weapon frigger mechanism actuator is not a soienoid type actuator.
Accordingly, 1t is contemplated to adapt the FRC of the mvention to include a driver
15 module for 2 pneumatic or hydraulic actuator at the AFW 1o allow remote firing control
of the weapon without relying on a transmission of an electrical type of signal from the
driver to the actuator at the weapon station.

It is contemplated to embody the FRC of the invention using a programmable controlier
20 device, such as for example a2 programmable microcontroller or the like. to create
therein any or all of the functional elements of the SDRV, MMV1, AMV, and MMV?2,



an out put driver neans adapted to provide a drive signal for said actuator,
a first single pul se generator neans having a single pul se output coupled
to an input of the driver neans and adapted to generate a single pulse of a
duration shorter than a tinme io period of said natural free-running firing
rate in response to a single pulse generator neans input, and a pul se
train generator neans having a single pul se output coupled to an input of
said first siaghempul se generator neans and adapted to provide to the first
singl e pul se generator neans a train of pulses spaced in tinme a spacing
period exceeding said time 15 period of said natural free-running firing
rate in résponse detanpuipparatus donrogeakingtadinmeatesofianputomati2 firthige el ectronic
appar at us r :
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signal i npLy 4 Ehéé@n pa§gond and third node sel ector outputs, said first
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means input.

2. “The electronic apparatus of claim 1, further comprising a trigger switch adapted
to provide to a mode selector a trigger signal in response to an operation of said trigger
20 switch, said mode selector adapied to couple said trigger signal input to first, second
and third mode selector outputs, said first selector output coupied to said input of the
driver means, said second mode selector output coupled to said input of the first single
puise generator means, and said third mode selector output coupled to an input of the
p'ulse frain generator means to provide said pulse train generator means input.
3. The electronic apparatus of claim 1 or 2, further comprising a second single
puise generator means having a single pulse output coupled 1o an input of the pulse train
generator means and adapted to generate a single pulse of a duration longer than said
spacing period of coinciding pulses of said train of pulses, and said mode selector
30 further adapted to adapted to couple said trigger signal input to a fourth mode selector

output coupled to said input a control input of said second single pulse generator means.



8 Electronic firing rate controller for renote operation of an automatic
firing weapon. Abstract An electronic apparatus for controlling a firing
rate of an automatic firing weapon having an actuator adapted to operate a
trigger nechani smof said weapon, said weapon exhibiting a natural
free-running Firing rate when triggereg. The apparatus conprises an output
driver nmeans adapted to provide a drive signal for said actuator, a first
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i nput of the driver neans and adapted to generate a single pulse of a
duration shorter than a tinme period of said natural free-rurmng firing
rate in response to a single pul se gemeraat or neans input, and a pulse train
generator neans having a single pul se output coupled to an input of said
first single pulse generator neans and adapted to provide to the first
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exhibiting a natural free-runnmg firing rate when tncszered The apparatus comprises an

output driver means adapted to provide a drive signal for said actuator,

a first single pulse generator means having a single puise output couplied to an input of
the driver means 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, and a pulse train generator means having a single pulse output coupied to
an input of said first single pulse generator means and adapted to provide to the first
single pulse generator means a train of pulses 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.
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