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| Electronic firing rate controller for remote operation of an automatic firing
weapon. 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 s 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

ngpon. Mﬁgleﬁgarticular, the invention relates.to a rate controlle%for
COEFOATA O HEHORE Ol Tol AEM tHe PP A idR AU ERadTsgPon-
the weapon employing a solenoid operated trigger mechanism. Crew
Wﬁ%ﬁ%ﬁ@?ﬁﬁ)ﬂ@lﬁ@@%&é@ E?i@n?@la Méﬂfﬁ%@%_dﬁ@élélwm&gi@ghfg@ s of
as such, . the dispersion be fairly.high, is_part elot
e R RS Y T PR BB Wpom or e
SHANGEHETABESAP Y AR HDRATEE! Bh R AT TORKP Betrs Irpg i@ controlling
feiationethroveanon ihmotiped dndisigailcanthisheoasiable f@aditgniment
v@%%(g!ag dispersion of the weapon itself becomes significant. The firing rate

of recoil- or gas-operated weapons is determined by the dynamics of the

20 weapon itself, as well as external factors such as ammunition and
Meapparticolant tlanthviherenwilldes soratuteat spreddrdbtherfirmdiratedue temote

Masations ndhe above RARINSICH e ATheHEIRGLBLR SHH R FROMGER YA operated

firing single shots in a controlled sequence with a fixed frequency. 25
REf ‘“% S ,closed in US3748960, US3451307, US6976416,
US2002/0179077, and US4510844. Some of the objects of the invention
@r@ﬂemma&aﬁlﬁuﬂ@m@i@mﬁ@egiﬁ@ﬂﬂﬁn%@ige@wﬂ@aéa?e@g!@kevﬁab@i&e(fs such,
recision.(reduce inherent f , 10 exte e.lime rqd betwee
B B R R TR b RS T i ALLIE BEMRRD, e
tarhe oy, YeraBhmveke pidigtdinagdispEranen: oF Berumoanteh e remotely
sveapied weeferakbivithautweakind anysigrificant saotitfiadiiansrtosthise

HeABan & Iitingd the, Rresent inyention, 33 Thsyeaiqn iFasanged to

educe the firing rate, such as e.g. by firing a number of single shots in a
sequence with variable frequency. 2
The firing rate of recoil- or gas-operated weapons is determined by the dynamics of the

weapon itself, as well as external factors such as ammunition and weapon 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.

Related art is disclosed in US3748960, US3451307, US6976416, US2002/0179077, and
US4510844.

Some of the objects of the invention are t¢ 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

present invention.

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.



L

i5

20

30

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. Further
advantageous features of the apparatus of the invention are recited in the
accompanying patent claims 2 and 3. 18 the following, the invention will be
explained in more detail, and also with reference io to the accompanying
Tra i garBL MBI Hit @ Ie" & RieriEtiechiprad SpHfopr BeRRiDvention
ehitioplimedisexeappiesoiaffirearmtéarpautomatic opeoatifining conmectidDam
Aihadiingsale apiehARPAFAHR RASRIING e RVERIAR QRIS B
IS a % ph |IIustrat|ng examples of firing drive signals in an example of an
tof the present invention, and actual firings of a weapon, and
Flgure 3 is a block schematic illustration of an embodiment example of an

ﬁlﬁﬁ@pm@aﬁﬁ&m@ FRIRQNIIhARPRIAIS SEORHINGIQINaINRREaN, Al

exem em od;[mfent of the p,resent invention which is adapted to a
COmt arms 2 an%l
irear Setendid operated trigger mechanism includes a transient

diode, WhICh Is useful in an application of a sequence with pulsing of a
voltadel tevihie: sple noieh 28 Migl pparusdfithadrventitnasduBietaliyreference

qggta% Og}ﬁ o H}E\Wﬁ pggs\% I%QI{IUOHIHQ the pulse duration. A

rearm inc e pres‘én invention Is operational to fire several single
shots ina 30 sequence to "simulate" a weapon having a lower firing rate,
fighich] hoavevemisiadaptsentation tiaheneisiénahleddmfikecdnlyissimgler

AlehiRR Sﬁ&gﬁgﬁ dfashiRRdsingeshab AlRnafively %}ﬂr@ﬂ(@%@(ﬁh@tﬁ the

Is operable to release remote trigger between each shot. Other
G3EPERBnal modes include to set the weapon to an auto rate, or in
operation at a reduced rate. This is a variant of the present invention
ﬁe{ﬂ%@mgl @teﬁ;ﬁp hiayeskRy S8-A0ARH0E e di u@@éaxem;ﬁ%@eaﬁﬁgle%mn
! '%‘{Fn”“ %9epe%é%ﬁ%£v8898@'aﬁﬂ'%§t i of pulses each

en spon |ng single sho pulse, suchase. ?Iustratéoé)%y |%s way of
example in figure 2.

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 inciudes a transient diode, which is useful in an

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

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

A firearm including the present invention is operational to fire several single shotsin 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),
alternatively that by single shot it is operable to release remote trigger between each
shot. Other operational modes include to set the weapon to an auto rate, or in operation
at a reduced rate. This is a variant of the present invention 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.
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J 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 5 achieved. The apparatus of

the invention is advantageously adapted to control the instant of firing

such that it represents single shot firinggor a controlled, reduced firing rate

in a fully automatic man operated weapon with a remotely controlled

triggering arrangement, io advantageously in conjunction with a weapon
AdhingtagsolehnithcAniegampis afjastalle autenyaticamantoperate thvileapong rate
With e metehnoniialac iogesng R ANARMEN I8 AusRcaliat WBBRRANd any

statjon”,, such as e.g. the remote weapon station ( WSt) named,, .
PRSROIT ERHRE ST BB BT D LlaR 2T, REVbS iaRE i i
ashipied. further detailed explanation of the firing rate controller FRC
apparatus of the invention by way of example, reference is first made to

e accompanying.figure 1..In the well known RWS, such as the. .
R SR R R IR R S R of i
FeRGhwcih pamAry ioebihaidiipg artrgaareintercdsrdaiiyingroite Ay
dheepetatonlopation Wagnacivatiosnadtite switehled ausrenins alloveshiat,

' lectrical: firi ircu rgi id which., | .

J%@JQ&?W o l:%%'}ﬂﬁ&%ﬁ (ot é*\%a?&% %?ng Eaf‘f%?é%%. p&é@ﬁ%&%%‘a fully

mechanically operates the trigger mechanis e weapon. .
RHEAREI 5 ARy RIS NARRRIWIH: & 'SEIeEbT FHBEALCHYHIRARIA #HETBFMSF s @
r-seléstomlensn fortsalécting ane. of tasingletesivotpperation OR W f)ljamed
‘%@T@@[@@V%%uégﬁ%@ BQ'K&Q@B&?Q%&E @eA%ngéce AS.
aforementioned operational modes from a remote location, a further

selector actuator is required to allow operation of the mode selector lever
oithdwidapdeizibkstoxdinnatoothel predem gneentiordifuriidr eprawationad the
NAGE i PrOisled wiighhieorseseands: tortheisinalerbateRerAoRal mese 1.
also 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
éirorah EReeroRt o heip 60 HEPIHESoHRE Bk e P ch Tomole
figntrolf ahsinglenshint AtsQrataticneAw Ve is thenwednDmwhel getdoinpetatecally a
é{%—%&% e %&?&%‘i‘&gﬁ&?ﬂ %'&‘E\FEF‘]BB&‘E Jelay Mﬁﬁ]‘& J&J?e\]f&"ié‘ GLIGLS 1o

e current for the solenoid actuating the trigger mechanism of the

R o oo #8t BRREL KR B SEeifsing €notgitithd Tormaechanically
spiexioidiio eneryizechnd for dheéirmmgmechbaisaaton 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 select any of the two

aforementioned operational modes from a remote location, a further selector actuator 1s

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

According to the present invention, a further operational mode is provided which
corresponds to the single shot operational mode also for the weapon when set to
operate in the fully automatic mode. As an example of a solution adapted fo 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
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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 4 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. Preferaldly, only one shot is fired

irrespective of weapon, suppl voltat%e, environmental changes and type
oéft%%a%ﬁ?@w%m% b iBoE darRIN SRt RIS fradiko fire.
Tetwdenoéhcindhot, altbviong! foredheivedponaadiedaonipto stadpilizidyan order to

Lontroled firlpg rats ganhe achisvad- Yarious, BHPIHAESHER irrespective of

advantageously made available for the operator to select from. 10
FHRAB LY (R R PALE BB & AR AR e BT FVEHRBIOTS

advantageously designed such that no modifications are required on the
nerpeRitsalidaniioepeiate asidesainedhatainpdibraxamRle.sf alfting, for
snerally o,

rate controller according to the present.invention illustrated i n
S H A D S T 0 GO IR et S
fapile. saie S LRCRTORSOVILT P ACsIyABR ol detuhteonraalis ap 67l eaggam

actuator. The functions provided by operation of the T and M inputs are

enerally as laine [ . .
e e B ot i oy
JatigeehApina A isARCR SBIR AR AR BRI GRRBULTTS O Y theperate as
daterit@dtietabput (1 /TR), 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
1 SRR Ak e B R TN CHOTHATE 1A4RE AR BEEN SHIREA e
geFRrigigisrdgardddn2Bidnsthelexamplasdiiuggetenbint igam@deelect input M, and
SXBMPIRS)ALPPIBUIS L arg JenresaAtRt: b: KesRRGINEPIOtS-AfANOIAg unctions
Sl?[ﬁp #Ieefg t;[o a c? 'SP é 4 (fl%% {?%}W&asl%(r)n. !:n épael\lﬂrgst &OE Ilggcrin a fg)ev fop
Braliih %’o?l%eﬁne,nthe voltage is re esehted By a sy,ingle Bu seou pute'Q

of a time duration Tr corresponding to the time the trigger switch is closed

Rnghwhich 30:signiticantiy exceets tetistetinterahbiiweeinsholsi donafinputs
the natkal fully, automatic fresr HRING, Hing (ate QF NS MEARO Do AERYINRG: (T
B o
By the rate control input (1/Tr). 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/Tg 1s disregarded.

In the examples illustrated 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 plot
from the top drawn in solid line, the voitage 1s represented by a single pulse output Q of
a time duration Tt corresponding to the time the trigger switch is closed and which
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 actual series of ten rounds also illustrates the time period Tr
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 Ty that is shorter than the time

interval Tr between shots fired by the natural fully automatic firing rate of the weapon,
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ten rounds fired by the weapon as illustrated by the dotted line plot
immediately below. That dotted line plot of the actual series of ten rounds
also illustrates the time period Tr 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 duratiors Ts that is shorter than the time
interval TF between shats fired by the natural fully automatic firing rate of

el Wit seleastia ) Rk selglisthg! SFORIPa SRfgRPsHbtliFdhitthalot from
tive@pdreitg thewthird piod fiom thhe tdjadeeinge pirensmiéd bplidstines tHeeight single
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| u | | | V

P o A e Chraton TS epadled aLenals e Patura

fnaﬁmatcﬁrmmy {aeromatiogieenairating ﬁnmwa;o@mfrﬂﬁeimdhe ngeasing il a

e telessinaREA RarHesokeighhsh @tfe&ﬁ?d@dt@é/\tﬁﬁﬁ@ zAy %f@l%lﬁa@@tﬁﬂ
that is 8/10 of the.na matlc free v nnin

/ | full
R P R S i R v G o from
t8e ﬁ@ﬂlh@ﬂfh@ wagéqﬁfiém%bﬁféatbgea@ﬁ@n@ﬁ}%%%m&m@ @#laemﬁ@ut Q
ur atiendliBundrch; still shgunifi Qﬁ@ﬁhﬁ%ﬂ@@dmmme tinte nvadhetweeredETr
D B RS ﬁapg‘gﬁg?t%.ﬁﬁ?n?%%ir
#mﬁa%fqﬁ@?éaaa%ahﬁ%a@ Befr@}%@ﬁe%r%s%ﬁs%%%@fﬁ&dfw Weapeneed

attustrdtedt byrtbecddtted-dinelplotedrbmnédistedy telbvstdscbh figiveddtan line plot

iamhodimentgyample of a firing rate controller circuit is illustrated in a

block schématic representation. The circuit example includes, connected

in series, a solenoid driver SDRV providing the pulse output Q and

e begving.cn mpbodiorenadiannionostabie rtdtinbreidr MKeViL redbisirged in a

ﬁﬁdﬁ@élﬁéfﬁéiﬁ@r ipstRatable nl%léi\éi?iﬁipéxﬁ%\felﬂﬁﬁﬁ'%%ﬁﬁbﬂﬁ&ﬂlﬂr@m& a
gg{?g Onlg‘}.ovn? mu tl\éllt])}r u SE il? u(tj ar?lgdgcéo gontrol Seleﬁ%)% a frrst

ST R s e e A eSS
m«lwawﬁ mmlb}sai%h(f bﬂj@W“ﬁﬁ& ot mwfloaha el gmultivibrator

Rolvetdggeaplen fype: glomanastablersulivibratouetordinglyySRRAdsa mode
%(h‘f?& E’é{e%?o%péﬁ dj_rg '%Se%ﬁ\??oMMXojl n}éﬂ{}k% LR S, SBRVERN VI,

an output 2 provide which Inturn Is driven by output
tﬁédwwom G %W MRAMMAMG 268" Kiitgeerable
@'IE fmlifthenostablc multivibrator

Accordingly, SDRV is driven by an output Q1 provided by the MMV 1, which in turn is
driven by an output Q2 provided by the AMV1, which in turm is driven by output Q3
provided by the MMV2. Any of the SDRV, MMV1, AMV{ 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 switch T.

Thus, in response to closing the trigger switch T with the mode selector

a} set to output FSU (free-running shot uncontrolled}, DRV provides an output Q for as
iong as T is ciosed,

b) set to output SSC (single shot controlied), DRV provides an output Q of duration Ts,
¢) set to output MSC (multi shot controiled), DRV provides an output Q of a series of
pulses of duration T's at a rate 1/Tr for as long as T is closed, and
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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 switch T. 30 Thus, in

response to closing the trigger switch T with the mode selector a) set to

output FSU (free-running shot uncontrolled), DRV provides an output Q

for as long as T is closed, b) set to output SSC (single shot controlled),

DRV provides an output Q of duration Ts, 35 c) set to output MSC (multi
st Cokittbl @ayswh«ef BRBURIES APEHRIPE s 23 aHEv bR plifuatin To for as
lauratidmd slateai rate 1/Tr for as long as T is closed, and 6 d) setto BSC

(burst shot controlled), DRV provides an output Q of duration Tb for as

ng as T is closed. The empadiment example of a firing rate controller
ﬁ?c‘?fﬁ?ﬁ’&é‘ﬁ?&?é&’iﬁ"épgi&f@ f&&%@%ﬁaﬁe@f@s&%&ﬁdﬁ%ﬁrﬁ s @{%E
sithethabadifyreodpéatmade ingarmddtids itoHstradtipio As madexarapledaly of
MMM @5AMY =1 coitshie pmiediiaprayide\ay sinpiRrosteller Withovide a

fewer fung{}iq?s th&an“l\[/l}/ C ulds%? ilqtz[\_ ed skjcpg'g L%cranélk}/ eg? Sggogid%nﬁ X
e reduced rate Seties funchion, an ]téhen, V2 eoula'Behtroduceq auemy
tegpeEdachelyodpravide seecritsd ursr et Mag\raro slshis ifgrsdissd
shBsthesitouil pxandelerinelaies msoleneihdrivenSRRM, fadvamiageously

designed as a module in the FRC of the invention, that could be replaced

by a different type of driver module in case the weapon trigger )

e cHaRIsFaERIair sl PaUSRABI Y TeAthuat8r Y RS Ay e gied as
raodténiplate i RG adapt theckiR@ . ahihedniEntiesplacichydedftinvertige of driver

JRedule.fen e RReUmalG o ivdraulicacipienatde AFY (G alow (808 ator,
firing control of the weapo W|thdoutr lying.on %Ptﬁ[ansmlssmn of an dri
ATEEHRE 5 Jb D PTRRFIRTH tRECHVEE fhhe A AR BE R WBEER & driver
srative [0t s peveaiplachl tyeahbadyate ERE dfithetmekorionmsindiang control

- JIRErARHPAPIRI AQRH alRin 20 08 VigBs e AS fohXaMRIe & BEQUTIEARIA the

icrocoptroller or th \J{ e, to create. therein any or all of the functional
B SFRE EBR T IRPY RO and MMV2. 7

1t 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, MMV, AMV, and MMVZ.
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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-running
firing rate when held triggered, said apparatus comprising an output driver
means adapted to provide a drive signal for said actuator, a first single
pulse generator means having a single7pulse output coupled to an input of
the driver means and adapted to generate a single pulse of a duration

ime io period of said natural free-running firing rate in
response to a single pulse generator means input, and a pulse train

generafgr, q@a@&%@%a%@mg%HH&%&&U&%&@%@&%%M%@%

first single pulse genérator means and ada[fated 0 provide to

WHRGRP PEEaS O P A A AR B §%%‘§8§W?ﬁ‘n§ %Xﬁ%‘m said
e exbEddingg saidatiinict 5 yeviegi ot eaid marheal e triggeireg.firing

g@tﬁd@gpg@@@@@g@@@@ulse train generator means input. 2. The electronic

D St bl '%%f further, r{‘e%r{s'? & Hegag&%\%"’s"i‘:ha??g $0 A8uaor
provide to a'm e se C OI’ a gger S gna Inresp OI’IS 0 an operation of

%ﬁmttr@g@pzb%ﬁﬂt@ﬁa@amwgmw&nww ol prBld Wignarput of
@I@ﬂﬁbmm&dﬂsfﬁﬁrﬁ seeonthandhfiic modelsgigistos Duiumiscsailblifat than a time

I?ﬂ 8t8f %Y&%ﬁﬁlfﬁgg 1I19 %ﬂto ay ;dpa&éqg T fgh\:%{?g]t%%a ?e!gn?ﬁg%%gerator

ode selector output coup put o irst smg
HeHEY 4B f8%hs, and said third mode selector output coupled to an input
of the ke train genesaioneaisthprovidgisaid eulsetrainugpdsnerator input of
@i@%ﬂ%t' Qfﬁlé;e %’élge %&%ﬂ%%%&%%@%ﬂé@%&@mﬂ%%@% ‘i@?gmg}e pulse

com I’ISI a secon f’ ulse enerator means having a single pulse
TS OUEIER LOTAI R AN BEIGB Al e RROR GRS e i time
patapted 1o §eneratdrasingensuisepfatdur atipotongen mésﬁsmm spEChigr
periedighaoinciding 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
%lngle Eh%@@mg@wégﬁgaf 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

switch, said mode selector adapted to couple said trigger signal input to first, second
and third mode selector outputs, said first selector output coupled to said input of the
driver means, said second mode selector output coupled to said input of the first single
pulse generator means, and said third mode selector output coupled to an input of the

puise train generator means to provide said pulse train generator means input.

3. The electronic apparatus of claim 1 or 2, further comprising a second single
pulse generator means having a single pulse output coupled to an input of the pulse train
generator means and adapted to generate a singie pulse of a duration fonger than said
spacing period of coinciding pulses of said train of pulses, and said mode selector
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.



