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Vehicle survivability on the battlefield is achieved

The invention relates to systems for remote control of weapon systems, and more

10

weapons with weapon stabilization.

ACKGRO F. N

particularly, to systems for remote target acquisition and weapon firing for vehicle mounted

Wheeled vehicles provide better mobility than tracked vehicles in some situations such

15

~ as dense forests, urban areas and some soft soils. The generally smaller size and lighter

weight result in better transportability and easier deployment. Due to the lower weight,

smaller size and inherent simplicity of wheeled vehicles the operational and support cost is

lower than for tracked vehicles. Finally, in the highly political peacekeeping arena, the

wheeled vehicle projects less threat while providing a reasonable level of protection and fire

20 power.

With modern technology, wbecled vehicles now possess significant snrvivabiﬁty.

Vehicle survivability on the battlefield i ls achieved through a combination of characteristics

including armor, agility, and the abihty to respond to an aggressor
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2 There has been an inpressive array of weapons that have
béen mounted on wheel ed : vehicles as a nobile platformto respond
to an aggressor. The primary limtation of these weapons as a
survivabilit r is the speed of response and the prot eIy f

gunner. EA‘iﬁﬁlltl-'gr exanple, mssiles are highly Iethal bu can%@fn%ggﬁﬁn
fired quickly or on the nove. They are 5 nore of a stand-off,

def ensi ve, or amqysh em than a.direct. ffens m one that

can be used | nr el B bR 20 SBBRITA TS eveaRPRL e JIRYE b wlpeRd B, wfled
weapons are . effective against soft and lightly arnored targets, but

the gunner i wehiglescascmebile plagometoytespond to an aggressprye The primary:imitatinnf ihess g
on the situation and conditions. Further, the accuracy of the

response is Wweaponeas a survivdbitity fahmrabthhspged(ﬂf redpenagmndéhe protectipre tdf dhe gummer.
vehicle is noving or 10 stationary. Thus, there was a

need in the Rt edaftiple; vissiled arecliiglily ddthal Yoot Qndy ti fired q&l&nlylorahi the tiove. They are
any vehicle or tripod nounted vveapon that will permt target acquisition

and firisng ofnotd6F a stand-off, YEBRNE, f ﬁs%\%yﬁi@mttﬂﬁl ¥ 8itéek loffensive system, or one tha't n

t he copendlng parent application, ove deficiencies were‘overcone by a

o1 at for m T or CAHH g i KapSile Qﬁéaﬂ%ﬁmﬁ”ﬁ%‘%‘s&gﬁ%ﬁé oSk o iloty MG
basi ¢ conponEiEve BERNS 1ok Bu8 R wereh sy i Ge @Bl & exposed Snd the fisppuse
Unit, and Hull Turret Disconnect. The \Wapon Cont r ol System can be oper at ed
in etimids variable-depending: on the-sitmatinn: and pouditionsy cFurthen rthe acqurgey| of she
Mode is identical to
response is limited, based on the ability of the gunner and whether the vehicle is moving or
10 stationary.
Thus, there was a need in the art for a weapon control system that is appl.icable to
any vehicle or tripod mounted weapon that will permit target acquisition and firing of the
wéapon from inside the vehicle.
In the copending parent application, the above deficiencies were overcome by a
15 Weapon Control System having a remotely controlied, two-axis weapon platform for vehicle
mounted weapons such as MK19, M2, or M60 machine guns. The disclosed Weapon
Control System included four basic 6omponents: Weapon Mount, Electronics Unit, Remote
Control Unit, and Hull Turret Disconnect. The Weapon Control System can be operated in
either a Local Mode or a Remote Mode. Operation in the Local Mode is identical to
20 operation of a standard vehicle weapon mount. Operation in the Remote Mode allows target |

viewing, slewing, and firing of the weapon from within a vehicle.
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Mode al | ows target . view ng, slewing, and firing of the weapon from
wi'thin a vehicle. However accuracy and stable
targeting is also essential. SUMVARY
OF THE | NVENTI ON I n accordance wth the present i nvention, a
Weapon Contr ATENTem has system 5 el ectronics providi DycketrNo.d304:4030
driver electronic for the Weapon Control System A weapon nount

supports and fires a weapon in accordance with commands fromthe system
el ectronics. A remvaoaenuﬁdcylmIstaﬂles:angetmgsisalsodsaﬂhﬂy and hand controls

for operational control of the weapon control systemfrom a
position distant fromthe weapon nount. A syst em di sconnect renoves
the control of the weapon fromthe weapon control system 10 Saf ety

I nner | ock prevents acci dental ’ ‘ A g weapon nount w | |
support and fire a vari@ ' T gy stabilization
assenbly and is unted, on th unt rativel
connected to then? t&thcap{gsep E“@‘%‘Peﬁ% %W@Q‘% GF‘ Msr%s%m

si ght weapon and i nt egral sight stabilization. yro
stabi | i &t i orelesgeniahpspviding,canirel and-driver cleguenic &réhgwqapelbcommi§yﬂgm

el evation ‘15 and train rate error. The gyro stabilization assenbly has

a nul | corr eoteaporniimofmt suppartsl and<firetraweapon in accdrdanee siithroosmiandsi fromTthe sysiérh
corrected drift rate can be adjusted in azinuth and el evati on.
electronics. A remote control includes a visual display and hand controls for opemnonal
control of the weapon control system from a position distant from the weapon mount. A
system disconnect removes the control of the weapon from the weapon control system.

10 Safety inner lock prevents accidental firing of the weapon. The weapoa mount will support

and fire a variety of weapons in a gyro stabilization assembly and is mounted on the weapon

assvweat sl vr-l-‘;!bl, wessmweded W ilae .aum&v wraabanr] wmaand e -z L Bl W . fora liaaw ol

sight weapon and integral sight stabilization.
The gyro stabilization assembly also includes at least one gyro for sensing elevatiou
15 and train rate error. The gjfro stabilization assembly has a null corrected drift rate less than

~ five degrees/hour. The null corrected drift rate can be adjusted in azimuth and elevation.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings, referred to herein and constituting a part hereof,
20 illustrate preferred embodiments of the invention and, together with the description, serve to

explain the principles of the invention, wherein:
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referred to herein and constituting a part hereof, 20 illustrate
preferred enbodi nents of the invention and, together with the description,
serve to expl ain the principles of the invention, wherein:

4 ¥#%%§§|gure 1 illustrates the basic conponents t ¥§§ﬁ§§L_
Control Syste rding to the i nvention; ﬂ&dmpﬁb 30
2A illustrates a front elevation of the Renote Control Unit of the Wapon

oot o Cont 1ol UniFOSP s, snb b, kel Bt e W B E Bkl Sy cbbrdi o

Figure 3 illu lls“'grates typical information displayed on an LCD display of the
Renot e Unit; _ Figure 4 illustrates a Wapon
Mount of the Weapon Oontrol System igure 5 is a front view
of a vehicl e showifiigme R4 Hustratesonfront qhvauomoﬂ/&a&mo&&mmn Unit of the Wappomrem
Figure 6 is a side view of the vehicle show ng the positioning of the
Weapon Cont r dControl SystemSyst em Figure 7 is a top sectional
view of the vehicle showi ng-the positioning of the Wapon 15 Cont r ol

Syst |
ystem 5 Figure tzPC)m k Unﬁ?et:daﬁo@vﬁﬁv"kﬁ"iﬁé Rémbte bbb P bf e WeipddEirtrol

conponents of the
System;

Figure 3 illustrates typical information displayed on an LCD display of the Remote
Control Unit; |
Figure 4 illustrates a Weapon Mount of the Weapon Control System;
10 Figure 5 is a front view of a vehicle showing the positioning of the 'Weapon Control
System;
Figure 6 is a side view of the vehicle showing the positioning of the Weapon Control
System; |
Figure 7 is a top sectional view of the vehicle showing the positioning of the Weapon
15 Control System;
Figure 8 is a schematic illustration of the basic components of the Electronic Unit;
Figure 9 is a schematic rear elevation view of the assembly for .mounting a MK19
machine gun;
Figure 10 is a partial sectional view showing the horizontal clamping system used for
20 mounting the M2;

Figure 11 shows a vertical mount and adjustment handle for mounting a M2;
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MK19 machi ne gun; Figure 10 is a partial sectional
vi ew showi ng the horizontal clanping systemused for 20 . mounting the
M2; -Fi gure 11 shows a vertical nmount and adjustnment handl e
for

mount i ng ﬁ!;
S RA igures 12 and 13 show a cl anpi ng system Rg%ﬁfi\&" 0304-4030

nmounting a M0 gun; Figure 14 shows the stabalization/sensor
assenbl y;

. 14 h the fr
st abal i zati on/ sengms%ggﬁ Iﬂa‘ﬂgmi%\ﬁstsﬂeem e Yor W‘é‘l&?%&“ﬂér r ow

1l4a; and 5 Figure 14b shows the front view of the
st abal i zat i on/ senFigureai4 shewsythe sighalization/senspr assemmbly; direction of arrow
14b. DETA[ LED DESCRI PTI ON OF THE DRAW NGS

“As illustrated i nFigusii4a shows ithe ffémtpdew GO thierstabaliaarion sensarcasseinbly ldxﬂungm the
I nvention 10 conprises the follow ng basic conponents:

(1) Rerot e Cgitkétivn dfento w(ﬁﬁUhné : (2) El ectronics Unit (EV)
(3) Hull Turret Di sconnect (HTD) 14; and

(4) V\éa%wbunt %%es& shoWs the front view of & R étd aﬁﬁlE&Qof Ss&tbly 160Kty A'fle

t he 10 pro renote operato
direction of arrow 14b.

E DESC ON OF THE DRAWINGS
As illustrated in Figure 1, the Weapon Control System according to the invention
10 - comprises the following basic components:
(1) Remote Control Unit (RCU) 10;
(2) Electronics Unit (EU) 12;
(3) Hull Turret Disconnect (HTD) 14; and
(4) Weapon Mount (WM) 16.

15 As illustrated in Figure 2A and 2B, the RCU 10 provides a remote operator interface
to the Weapon Control System. The RCU 10 includes a video CRT display 18, handgrip 20,
and control panel 22. The RCU may be located to the right rear of the driver’s seat, situated
s0 as to be operable by a créw member seated behind a vehicle driver. |

The LCD display 18 of the RCU is preferably an 8 inch x 6 inch black and white flat

20  panel display, with brightess control, mounted slightly below eye level. The LCD display

is preferably 2 inches thick and extends approximately 3 inches from the rear of the front-

275609_1 ' -J-
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handgri p 20, and control panel 22. The RCU may be | ocated to the
right rear of the driver's seat, situated . so as to be operable by a
crew nenber seated behind a vehicle driver. The LCD di spl ay
18 of 'the eferably an 8 inch x 6 inch black and white, fl

panel di spm bri ghtness control, nmounted slightly beJPBEJ‘ ;@’ Qﬁ-&ﬁl
The LCD di spl ay is preferably 2 inches thick and extends
approximately 3 |nches fromthe rear of the front

6 pRassengst side jseat SkheRCH srayrboumpnnjed on the Grrse quppants lecaied 84 the knees of
supports |l ocated at the knees of t he operator. The

LCD di spl ay gheongiethsor. f or vi ewi ng of canera video fromthe WM 16. The WM
canera video includes operator nmessages, target reticle, and |ine of sight

i ndi cation overl afrde LCD displ fd@iﬂeElﬂ)tCﬂewuk%fcalﬁétﬂuﬁﬁo\?rdtﬁ ItMSWMthS TheOWHA

I nformati on di spl ayed on L d| spl ay 18. In particular,
I ndi cat or 28 bt RBELY arrie
M2, or MbO). I hgl ca%bgﬁr ?6 | cat'ﬁg trﬁ:‘:eawke/a on poi néh:'ng |'%e<ét9$%ar'ld

e thew&#@%ﬁ@g@@oﬁ«%'&pnM%rioﬂ%ﬁ% ey
ooVl o0 AN S ol 8 b B PR o Soief e b,

overlaid information is programmabl e and can easily be changed to
suit speci fi M2xxr M6QY.i Amimuth Indlcator 30 indicates-the angapan Rintipg\dissctioningzenuthor
Tine of sight and fire control which is acconplished by lifting a

t lr: i gger guar qelativerspcthél eghiicle.s iWieapan tridering Tadivdtdre lindicate/the indeRing i of disx weapdgdn 1
(raure mil increments when elevation and azimuth control knobs (described below) are rotated. In
10 the center of CRT display 18 is provided Aiming Reticle 34. All the overlaid information is
programmable and can easily be changed to suit specific applications.
Handgrip 20 gives the éperaxor line of sight and fire control which is accomplished by
lifting a wrigger guard 24 and depressing a trigger switch 26 with the index finger (Figure
2B). Other controls'are included_for power, display, and fine position adjustments. In

15 particular, the following controls may be found at the RCU:

R ip 2
Trigger Switch 26 Allows the weapon to be fired. A safety cover
is included.
Thumb Transducer 20a | Controls the Weapon Mount line of sight in both
20 | axes.
215609.1 ‘ : -6-
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adj ustnents. In 15 particul ar,

t he RCU: - RCU Handgrip 20

the following controls nay be found at
Trigger Switch 26

Al'l ows the weapon to be fired. A safety cover:

i's included. Thunmb Tr ansducer %}o
VERRENT. 1 of sight in both 20 Docket No. 0304-4030

t he Weapon
axes.

Polarity Swi tch,20b , .
Folart Ly S b Switch 206
Cage Switch 20c

pr edesi gned position.

position can be set by the operator.

Bri ght ness 2Cage Switch 20¢
| evel . Power 22c

ntrol s

7
Al lows the gunner to sel ect white

Allows the gunner to selecy Mibise op plack

WIIl slew the weapon to a

symbology. Thi s
RCU Control " Panel 22

QWill slew theWedpofi i aYprédesighedSosfion.

Control s"the system

power . Guarded Arnf Safe Switch 22dppjs position cm%g@“ﬁ&er@% firing

of the weapon; ‘Arm -

enabl es g enDghe i tohe weapon.- -
k] .
Al | ows nor ne 1 on. Setup all ows
Set Bor esi gh Set ﬁa&e Position and Sel e
unction Swi tches 22f

Amo.
graphics; injti at es a
- Power 22¢
Guarded Arm/Safe Switch 22d

10 Run/Setup Switch 22¢

Preset Function Switches 22f

15

RCU Indicator

Power 22g
id i
Weapon Selected 28

20 Target Reticle 34

275609, 1

C

Run/ Setup Switch 22e

Control the display; brightnessolevels cr een

Controls the system power.

Disables remote firing of the weapon; Arm -
enables remoté firing of the weapon.

Allows normal system operation. Sctup allows

Set Boresight; Set Cage Position and Select

- Ammo.

Switches off screen graphics; initiates a
programmed firing pattern. Allows Selection of

Stablized or non-stabalized mode.
Lamp to verify power to the system.

Indicates the type of weapon selected.
Used to aim the weapon, range data is based on
the weapon selected.

-7- —\
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Stablized or non-stabalized node. . RCU | ndi cat or Power 22g

Lanp to verify power to the system RCU Vi deo | ndicators

Weapon Sel ected 28 - | ndi cates the type of weapon

weapon, rang s based on
t he weapon sel ect ed.

8 Positiop, 30 . A.circle indicates th
weapon munt%@ﬂ‘ﬁ@éﬁ@e@ A circle indicates the weapon mount BEOdegrees
of rotation, up is forward for the vehicle, aline . .

i ndi cates the relative ai npoint of the wea9b sotation, “PISerm@rfOMIIG whidle, 1asline
Di spl ayed when the HID interlock switch is 5

open, power and control of the weapon nountindicates the relative axmpomt of the weapon.
are di sabl ed. HTD Di sconnected 18d Di spl ayed ‘when-
the HTD i s nointeslock Opks d8¢ . Dlsplaye@vﬂfed% BTD infericloswviteis

22d: Safe - disable renmpote firing of the weapon; Arm - enabl e

renot e f5r| ng of the weapon. A Run/ Set up WP&?' bot na"%maﬂhw“g Hﬂmt

10 system operat ion; Setup - allows the ree se
(1) Set Boresight “when bor esi ghting the V\eaﬁ.oqrmag the canera this opt | on
all ows fine adjustnent of crosshairs in el HHEF nd azinmuth to neet the

boresi ght tar :
g ﬂ’ﬁ) szonnccted 18d Displayed when the HTD is not connected.

sel ect ed. ZQM get Reticle 34 lﬁfcﬂéﬁo?&ﬂ%ﬂ

Guarded Arm/Safe Switch 22d: Safe - disable remote f‘u'in.g of the weapon;

Arm - enable remote firing of the weapon. A Run/Setup Switch 22e: Run - allows normal
10 system operation; Sctup - allows the following three setup options:

(1) Set Boresipht - when boresighting the weapon to the camera this option
allows fine adjustment of crosshairs in elevation and azimuth to meet the boresight target, by
rotating the elevation and the azimuth contro! knobs, depressing the knobs fixes position.
This position then becomes the range O reticle crosshair.

15 | (2) Set Cape Position - this option is used when a preset elevation and azimuth
position is desired. The weapon is positioned to the desired cage position, and depfusing
_ thg elevatiqn knob will set the weapon to the (ﬁew) cage position. Recalling that cage
position is then accomplished by depressing the Cage Switch on the handgrip,

(3) Select Ammo - this option is used when choosing an ammunition for the

20 weapon placed in the weapon mount. The choice of ammunition dictates the type of aiming.
reticle placed on the display.

275609 -8- T
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fi xes position. . This position then becones the range 0 reticle
crosshair. 15 _ (2) Set Cage Position - this optionis
used when a preset ,el evation and azi nuth position is desired. The
weapon is posmtdaged to the desired cage position, and depgessi

t he el evatim will set the weapon to the (new) cage pbgfséﬁtﬁ’m
Recal li ng that cage position is then acconplished by depressing the

Cage Switch on the hagdgrip. ., . o ) (3) Select Ammo - this
option is used-when %lﬁ‘ﬂ"%ﬂ? SWibRbES 22%n for the 20 weapon pl aced in the
weapon nount. The ch0| ce of ammunition dictates the type of aimng

reticle placed on theFlfusps off screen graphics. Pr eset
Function Sw tches 22g: F1 turns off screen graphics.
Ft2 Ln:tlagei/bg proggaﬂnﬂhﬂesap@gxmﬁm«tﬁ?:rzgpanetmb ' ed o F3

stabal i ze e unst abal i ze e.

After selecting eitheFskdbslized#ModenNd noving the toggle switch to the

neut r al position between F3 and F4 is preferably nornmal operating
node. ¢ F4 unstabalifdd & Watlon control knob 33a may be provided
for use in various setup nctions and to reposition the alnp0|nt
of the weapon at, e. g | evat i ure 3
azimuth control knob & ffg%fh% %‘%\rﬁ &"g'qgrﬁ%ﬂgggdév'@é B’Cr'EFHE%JI ons

position between F3 and F4 is preferably normal operating mode.
An elevation control knob 33a may be provided for use in various setup
functions and to reposition the aimpoint of the weapon at, e.g., 1 mil increments in elevation
10 (Figure 3). An azm:mth control knob 33b may be provided for use in vhrious setup functions
and to reposition the aimpoint of the weapon at, e.g., 1 mil increments in azimuth. Video
indicators 32 dispﬁy Azimuth and Elevation positions in one mil increments. A line-of-sight
handgrip control (thumb transducer) 20a (Figure 2A) may be provided for use to cc.mn-ol.the
weapon pointing direction. |
15 The electrogics unit 12 is a compact light weight controller for the weapon
system and integral sight. For purposes of clarity, the description of the Electronics Unit 12
will proceed with numbers starting in the 100 series. The electronics uait 12 features an
industry standard coﬁ:puter bus 100 archi.wcture featuring a state-of-the-art embedded
controller 101 based on the Intel class of CPU’s. The computer architecture is expandable
20 with 4 spare slots ihdicated generally at 102, to support additional capahility for target

tracking, fire controt and advanced sights or weapons.
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azi nuth. Vi deo I ndi cators 32 djsplay Azimuth and El evation

positions in one ml increnments. A |line-of-sight handgrip control
(thumb transducer) 20a (Figure 2A) may be provided for use to control the

weapon poi nti leection. 15 " The el ect ronj ¢s,,unit. .1

IS a conpact wei ght controller for the weapon %?ti?nnm
integral sight. For purposes of clarity, the description of the Electronics
Unit 12 wil | oceed W|th .nunbers starting in the 100 series. K The
electronics unit 12 fe bus is powereq from;3 frfueged nowe sepnly B04 thabo
architecture featuring a state of the-art enbedded controller 101
based on t he meetscthe severest grilitayy vebiclerrequisemants for eavirommegtasiwell as inpuppowerb| 4
20 with 4 spare slots indicated generally at 102, to support additional
capabi l ity f apediglrpyepose card 106 interfacek ithechantigripe control ook standard: shdasteielimeiog ht S
or weapons. The conputer bus is powered

froma compachntréllid 208 dAANE Corfiptitet! Bhs.1 OFhetrigtbr controller msrmwe& wé soﬁsa/ﬁﬁﬁmers
mlitary vehicle requirenments for envi ronrrent as wel | as input power.

P 1 g1 o, 5 S A o S,
oL o B e e o B LS

nodi fi ed by the enmhedded control|er to offer drlft free rate control of the
LOS (Line of Sight) using aseagedsr pasitien fendbackcsshrme. pduh millirradiarsiprsitionASeRIagy, isSub
mlli-radians position accuracy is mai nt ai ned by the encoder
posi tion feedbaiotained bydheencpderiposition feedback of motor position. The two
state-of-the-art power anplifiers 110, 112 are used to maintain a high

The two state-of-the-art power amplifiers 110, 112 are used to mamtmn a high

10 bandwidth current loop around the elevation and train motors. The power amplifiers running
| at & high switching frequency to reduce power dis'sipation_ and increase efficiency are used to
control the brushless motors. The amplifiers are supplied from a high voltage bus. The high
voltage bus helps to reduce IR losses in the current drive to .the elevation and train motors.
A compact power sﬁpply develops the correct voltage from standard vehicle input power of
15 24 volts. The system can meet all its performance parameters running at 100 watts
continuous with surge requirements of 600 watts. This .will allow operation in 2 vaﬁew of
low power vehicles as well as reduce IR signature of the sight and électronics in surveillance
mode.
The video interface 120 is supplied by a video graphics printed circuit board
20 122 ruoning on the same embedded computer bus. The graphics card captures the sights

video and adds annotated position information and the appropriate aiming reticle, Advanced

275609_1 «10-
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anplifiers running at a high switching frequency to reduce power
di ssi pation and increase efficiency are used to control the
brushl ess nmotors. The anplifiers are supplied froma high voltage bus. The

hi gh Pﬂ%rmfge bus hel'ps to reduce IR losses in the r drive
the el evati on an rain notors. A conpact power SUM&%?/M
the correct voltage from standard vehicle input power of 15 24 vol ts.

cont i huous wieh surge‘dﬁéﬁﬁffi@ﬁ@r@%%@ﬂ%ﬁm% O e A ot wit

in a variety wer vehigcles as vveII as reduce IR signature
of the sight %HE“%?@Et%FH‘%“?‘ﬁPWH gammand interface s deuser friendly graphics

The video interface 120 is supplied by a video graphlcs printed circuit -
board 20  display withinstaljation, uilt-intess, adperitar feameuwetroloalgoritiine. gr aphi cs
card captures the sights vi deo and adds annot ated positi.on

information and the apAllthe elettrordésninclgds eirtent Hmit/sdd averebltage protection as well as
features of video and digital imge downl oading are al so per?or med by t

gr aphi cs3 car Guitiniatic recovery frof Qﬁ\itﬂ@&n tuow &‘éﬁgﬁmg@ o %dcrﬂhélﬁ@ﬁfs?ﬁc sigp]:‘ﬁ: will

command interface is a user friendly graphic

L) O ol opE At Shing i S ik o R s YR R Vil .
| f td I

over-ourrent. Tho syot St B 12 sbolaind & et breskeE 155 BBt HSle PPWY Hovh 1Abe

starting whe tfﬁgaval | abl e voltage drops to 6 volts.

The EU 12 coﬁlhs may he, Taopnted, for-gxample; in the vehigle's tmpnkospaceahoue themight reah.

wheel, in the ammunition storage area.

10 The HTD 14 provides two system functions. Because the weapon is mounted
on a rotable ring, a quick disconnect function is provided to allow free rotation for full
operation in the Local Mode. For remote opefation, the turret is locked into a forward
position and the HTD connected. The second function is a Safety Interlock (nof shown) to’
prevent remote weapon movement and firing when the HTD is connected and an operator |

15 opens a turret hatch on the vehicie.

The WM 16 il]ustrated in Figure 4 includes the stabalization/sensor assembly

LR TLUEAPUET le AU SEARIECTn Canies 47 L
the electrical connections are routed through a hole in the turret to an electrical connector

20 inside of the vehicle. A standard pintle receptacle 48 is used for the weapon mount to

275609_1 -11-
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The ESENTdY:218751684% ed, for &xah$io8,: i 11 7PM SNGREAY éI%WMR space abﬁ?@e"ﬁt"ﬁém’”l,
right rear V\/neel, in the ammuni ti on storage area. 10

The HTD 14 provides two system functions. Because the weapon is nounted -

on a rotable ring, a quick disconnect function is provided to allow free
rotation for operation in the Local Mde. For

oper ati on, t%et is locked into a forward powgﬁkghw

HTD connect ed. The second function is a Safety Interlock (not shown) to

pr event rermt rmv fdr he HID i ected and an
oper at or 15‘"= % 1‘\1 %\ﬁc&??‘fgﬂmwmiew 15 attagheg ) the instal

The WM 16 il | ust rat ed in EFigure 4 includes the stabalization/sensor
assenbly weapon foryem mounting 38, vehicle adapter plate 40,
I nt erconnection cables 42, elevation assenbly 44, and drive train

assenbly 46. The WM i Shatabsalite pointing hecurasy of thet WM iscpreferablynless than 1 t he
el ectrical connections are routed through a hole in the turret to an

el ectrical omiitimdiaar THOWM minp beGdapéd foprovidé 60 deg/sed/set ardirationl 2nl 143 deFIsec

receptacle 48 is used for the weapon nount to vehi ¢

interfage. Ae(GdO Theliivelthin ﬁgbr@ﬁ%i& fr?é’io folife\ind e eRVARRRAY &6’fr’oﬁ$hl5 deg

|nstalled weapon for te firin

iV adi 2‘3?%%&#%@%@@%&%3&“‘@ *%1:85?5?28' Yool secl et accel eration’

and 45 deg/ sec vel ocit The dr|v tral nis prefergbly free to
rotate and the el evatl W‘g%’zf ager with anpytomatc glegtropie shumer
‘adj ust abl e | ower st op. The canera 202 may be a CCD

i mager with and fixeddoeusi cBaresight retantionsis preferably at least 0.5 milliradians and camera
resolution at least 470 liges in an RS-170 interfaced format.

10 Power from the vehicle batteries is connected directly to the EU 12. Interunit
cabling then connects the EU to the WM and the EU to the RCU. The interunit cabling
comprises pre-made cables attached with eavironmenta] connectors as follows:

Cable W3, external to the vehicle, runs from the base of the WM to a CFE
adapter plate mounted either within or in place of a night vision platform mount;

15 Cable W4 (Figure 2A) mates with cable W3 from within the vehicle at the
a&apter plate and terminates at the EU. Cable W4 must be disconnected at the adapter plate
in order for the turret to be rotated. The disconnected W4 cable is preferably mated to a
CFE dummy connector mounted internally to the fixed non-rotating portion of the vehicle
roof so as to keep it protected while not in use. A HTD switch 130 is preferably mounted

20 within the length of the W4 cable on a CFE mounting plate 132 installed so that opening the

turret hatch will interrupt power to the mount.

275609_1 -12 -
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m|liradi ans and canera resolution at least 470 lines in an RS-170
i-nterlaced format. 10 : Power fromthe vehicle batteries
s connected directly to the EU 12. Interunit cabling then
connects the%the VWM and the EU to the RCU. The interugi | i f4-4030
conpri ses pré- cabl es attached with environnent al conne%lfeg égi-——
fol | ows: Cabl e WB, external to the vehicle, runs

fromthe base of the 0 E . adapi.er, a mount ed ejt her
within or in place of V&%&ﬁ@%%%ﬁﬁ?‘y r lﬁgﬁ'ﬁ{h?t‘ﬁ%m ontrol System.
Cable WA (Fiqure 2A) mates with cable WB fromw thin the vehicle at the
adapter plat %“ﬁ%mﬂe#rﬁ#‘?é&%@k‘a\s rup from 4 vehigle power soyece 9 dhedEU Bnnect ed at
the adapter plate in order for the'turret to be rotated. The

di sconnect ed W cabl e €eblep W4 sinaifroy thetEld 12 dack to the RCU HRE durmy connect or
nounted internally to the fixed non-rotating portion of the vehicle

roof so as to keep it QabléscWdenid\Wi6 nishsiin througls ¢he phsseiger vompahmiRGfithe
preferably nounted 20 within the length of the Wi cable on a CFE

mount i ngg pl algyidi33s ivﬁgtzrérl)thﬁggﬁ theldibred RAVINAY WallSbetween the itk &R thb Phsibnget | |

I nterrupt power to t

13 Cable Wo (Figure 1) is a power cable for the
WWeapon @ntr&%’é}‘n : Preferably, a.4 awg cable is run froma

vehi cl e power source tg the EU, 12. Cable W6 runs from
the EU 12 back to the peyvering up, the Weapon Control System senses WaaPoRAYRRKSrsst
run through the passenger conpartnment of the 5 ~~ wvehicle as wel| as |

t hrough t he » 2 dMbOY that isvplaced e thecWM 16, This, ik tusm dictaies 39-antomalisrselection

conpart nent . _
of the correct software for cach weapon reticle and control variables assuring precise and

10 accurate movement, Once the system is powered-up the operator interface to the Weapon
Control System is through the RCU 10.
The Weapon Control System has two modes of operation, local and remote:
(1) Local Mode — When the vehicle hatch is opened, the WM motors and
firing solcﬁoids are disabled by au interlock switch. This safety feature aliows the gunner to
15 treat the system as a standard mount, Otherwise, local firing operation of the weapon is
| unchanged.
(2) Remote Mode -- Once the weapon and mount are loaded and prepped,
remote firing is done from within the vehicle. The gunner aims the weapon using the
handgrip control. Targeting is done using a computer generated reticle overlaid on the live

20 WM camera video. Two rotary controls allow slight offsets to the aimpoint similar to the

275609_) | -13-
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MK19, M2, MB0O) that is placed in the WM 16. ThIS in turn dictates an
automatic sel ection of the correct software for each weapon reticle
and control variables assuring precise and 10 accurate novenent. Once

the systemis powered-up the operator interface to the Wsapon

Cont r ol Systﬂ&uthrough the RCU 10. Dorket Ne.o8304-4030

Control System has two nodes of operation, |ocal armd renote:

(1) Local Mode - Wen the vehicle hatch is opened, the WM notors and
firing sol eroamusl TKE assesnbily.c Iraip pesitiom redative 4% thewwehicle is Tisplayed: tvith\thé camera e
all ows the gunner to 15 treat the systemas a standard nount.

O herw se, |vidml firing operation of the weapon is ~unchanged.

(2) Renpte Mode - Once the weapon and nount are |oaded and prepped,

remote firing is-donepigsos) 8i add 7ilfudany e Wesbon Ctitr@lSs6dm 2 fsrallB® ilpgapon

using the handgrip control. Targeting is .done using a conputer

2325;2} ool PAMALF BNRVIWRY Sodif gnnaf I Barnel m;:,g.}@gscgﬁ@wwsmmmﬁt ary

manu T&E. asse Tra| n ,pes e e vehl cI e S
d| spl ay®d wishAw: ’t“ﬁed"éa ﬂc‘)‘WM eve FIiguregls RiSils
6, and 7 illustrate the V\éa on Control System as |nstalled in a

XML 114 HvMMF tb%micl%hﬂw;l%thel positigning ©f tigr weappy the WM, andy the EJA onand witkin thee

vehicl e 5 showi ng the positioning of the weapon and the WM on the
vehi cl e. Fi guwhieles Figure 7 isdetopisestional view of the vehicle showing the positioning of the RCU

and the EU within the vehicle.
It may be appreciated that the interior components of the Weapon Control
10 System will not interfere with vehicle crew members® operational space. The RCU is
preferably disposed in a location free of other equipment. The RCU location-can be adjusted
to accommodate different mission load requirements. The EU is preferably disposed in
unutilized trunk space. | |
It may be further appreciated _tﬁat integration of the Weapon Control System
15 into the vehiclé will not require major vehicle modifications, will not interfere with existing
coruponent or crew space claims, and will not degrade vehicle performance with regard to
weight or power requirements.
Referring now to Figure 14, there is illustrated at 200 a stabilization assembly,
mounted on the weapon mount forming a gyro stabilized mechanism of the Weapon Control
20 System, which offers line-of-sight weapon and integral sight stabilization. The stabilization |

| assembly 200 is designed around state-of-the-art fiber optic gyros 201, offering long life, low

2156091 _ - 14 -
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and within the vehicle. Figure 7 is a top sectional view of the
vehi cl e showi ng the positioning of the RCU and the EU within the
vehi cl e. It may be appreciated that the int erior

conponent.s .ot%\/‘eapon Control 10 Systemw | | not i ntygg Ro 03d%-4030
vehi cl e crew nmenbers' operational space. The RCUis prefera

di sposed in a Iocation free of other equi prrent The RCU | ocation can be

adj ust ed g & hﬁa&bfﬁﬁrcﬁ &ﬁtﬁﬁgﬂggq%ﬂ:%ﬂ{ﬁy 26@&:1'5U

S preferably dlspo unut| Fun

't be furth ated that int { he. W t
15 " into  RESTPRENG YRG f%p&@%@&ﬁ”?ﬁ%ﬁkﬂ 81708 FGin 56k FreraRbAdDe S|

not interfere with existin nponent or _crew space cl ai ms and
will not decsstreblye il @m&eﬂ&rﬁmwmsﬂlmebémd The stabilization agsembiy 206
power requirenents. Referring now to Figure 14,

there i's il | motnted onl thet axB06F the sieaguinl mamit 16 rin proxémityl so, the gun to getrthelclbsest Line-
the weapon mount formng a gyro stabilized nechani smof the Wapon Contr ol

st abi | |Sz ZE ?mmmmw&@@me WWJ? Sﬂgldmﬁg% ﬂgﬁn;‘ggﬁg‘r '(')-udnd

state-of-the-art fiber optic gyros 201, offering long life, |ow

15 drift and Thegtnnmhmdmaimluz’anommmmcy with xfulipmhuditiohcanveddicavy
package. The assenbly 200 can ‘incorporate two single axis gyros

for sensing @bsontis inmw(;’ﬁbak 6 pérk! (PKEPICY &1 lesdi thati D niihoof diefn sql_uared (RMS) for a
assenbly. NuII correct drift rate is less than 5[err]/hr.

stabilizatiofg ﬁ%wgﬁ%ﬁﬁ“ mounted on the axis of the weapon

mount 16 in pr to get the closest |ine-
10 In accordance with the present invention, the stabilization system control is

selected by the operator at the RCU 10 via the F3 function switch (Figure 2). The default
state of the Weap_oxi Control is gyro stabilized. Null drift adjust is available in azimuth 33b
and clevation 33a from encoders on the RCU 10. The gyro stabilized mode is available
instantly on power up because of the zero warm-up time of the fiber optic gyro.

15 Processing of the gyro rate error signals are performed in the Electronics Unit
12 by the standard industrial motor controller 108. Optional control algorithms for
stabilization signals arc embedded in the firmware on the main CPU of the Electronics Unit
12.

.A necessary and important element of any gyro stabilized sy.stcm is the
20 capability to keep a_!l moving parts under control and rigidly mounted. This can be difficult

to accomplish on a weapon such as a machine gun because of the many loose fitting parts

mem) o -15-
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adj ustable in elevation and azimuth and is hard nounted to the
assenbly 200 in the stabilized option. The unnmanned
stabilization accuracy with a full amunition can and heavy weapon

is 3 mls peﬂ%eak (PK/PK) and less than 1 mil root meag SEHANE %%

for a h bunmp and 20nph zi gzag course. 10
In accordance with the present invention, the stabilization systen1contro|

S . he op r_at the 10 vlath F3 func
~switch (Fi guﬁ@%qgﬂg% ﬁea&“n assembly apd ity Fescit mptgesigaed a5 8
stabilized. EFA drift g&uslwlﬁ available in a2|rmth 33b and
el evati on 334! st teg mopnting interfaces\nng aaw, Weanop avill dpesen jover time
avai |l abl e instantly on power up because of the zero warmup tine

of the fiber dypto thegpeail andi@unter recoil forces acting on timw c Fhe Wespari ConteolSysteny kndse
- error signals are perforned in the Electronics Unit 12 by the

standar d i ndashouming rintexfacecwlith séchrely H6lds thOMK19) M2 aad M6D C%ln‘ifm ttfeor
stabilization signals are enbedded in the firmvare on the nmain U of the

El ectrongcs \Jnidle, and will allow4he weapons 1o be gﬁﬁaﬁﬁhng'iﬂﬁu
| nportant el enent of any gyro stzﬂgmfl zedseg‘)lltsCI em | Seq[?]v@nrég capab f?cf to

G 1T oul o ””V"m’ B fock gl e ot 8, bR 6 36 MY e o, i

of the man ose fi
16 ’ #oita@?ﬁ.s%sﬁaafwtcw%ﬂaagymflmwsamm Pgpon
i nterfaces are not desi gned as a igid structure. Any cl ose

fitting nountfrosysidede sidecassthe Weapqneiwlméaipolacminh the Bstaining /Bin 216 The Knurled
due to the recoil and counter recoil forces acting on them The Wapon
Control Syst &futh218 prevent any loosening under load. The M2 (210a) .50 cal machine gun uses the
10  same hardware in the same manner (Figure 10). The M2 requires a one picce .50cal. Aft
Mount 230 to secure the assembly. In addition, Figure 11 shows the M2 has a Vertical
Mount 232 and Adjustment Handle 234 which removes all looseness in the vertical direction.
The assembly as a whole allows the variations in weapons to be acconimodatcd as well as the
take-up “"slop” as weapons wear out. Figure 12. shows a similar clamping scheme for the
15 M60 (210b), with a Clamping Bolt ?36_ and a Knurled Nut 240. Figure 13 is an enlarged_
view of Figure 12, showing the clamping bolt 236 and knurled nut 240, Due to the low
recoil forces of this weapon, only one central Clamping Bolt 236 loeated on the vertical
barrel centerline is required and removes free gun movemeunt in azimuth. The standard M60
mounting bintle eliminates free movement in elevation. Live fire testing has shown the rigid
20 mounting of the weapons in this manner allows the Weapon Control System dispersion to be

equivalent to the weapon's dispersion.
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inthe 5 " cradle, and will al l ow the weapons to be securely nounted
even as the nounting interfaces wear fromuse. Figure 9 shows a
weapon 210, illustrated as the MK19 machi ne gun, having Cl anmpi ng
Bolts 214, wqbgigﬁzﬁ]flne pitch threaded and used to clanp the rear of the
weapon side to side, as the weapon is held i n DockeeNoi 9304:4030
Retai ning Pin 216. The Knurl ed Nut s 218 prevent any | oosening
under | oad. The M (21 58 cal nachlne ggn uses the 10 sanme hardware
in the sane manner (Fi jovention has eribedqin ois preferred efibintiinentd i is to
Mount 230 to secure the assenbly. In addltlon Figure 11 shows the M2 has a
Verti cal be understond thet thexwards dyhich bave bettrused arc>@drdsvof AbscHipiiat, @8thed than
| ooseness in the yertlcal direction. The assenbly as a mho1e al | ows
the vari ati orlimitationpayiothat changes nRaycls wisdeawittin dfe mﬂhkwfb? the npe Q\hﬁm&p
sl op"” as weapons wear out. Figure 12 shows a simlar cla |ng sc

the 15 Myl B Wetielobie R TR e B3R By PR éeé’sn%cﬂiﬁﬁ. g

Figure 13 is an enlarged V|e ure

bolt 236 and knurled nut 240. Due to the |OM/ recoil forces of this
weapon, only one central Canping Bolt 236 |ocated on the verti cal

barrel centerline is required and renoves free gun novenent in azinuth. The
standard M50 nounting pi-ntle elimnates free novenent in el evation.
Live fire testing has shown the rigid 20 nounting of the weapons in
this manner allows the Wapon Control System di spersion to be

equi val ent to the weapon's -di spersion.

17 Wil e the invention has been described in its preferred
enbodi-nents, it is to be understood that the words which have been used
are words of description, rather than

-_
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i'n its broader aspects.

18 CLAIMS What is claimed: 1.

A weapon comyst em conpri sing: syst em@cg&ﬁgn?w
providing c and drive el ectronics for the weapon con SIS

a weapon mount for supporting and firing a weapon in accordance with
commands from said system el ectronics; W

i ncluding a visual display and hand contwor operational contro

the weapon control systemfroma position distant fro JMH

and What is claimed;st em di sconnect for renoval of mﬁ Mmapon
fromthe weapon control systemand for safety interl ock to pre¥ent

acci dental (fLring of tﬁm'eapmamont;rol system, comprising: wher ei n sai d weapon nount
wi Il support and fire a variety of weapons; and a-gyro

stabilization assenbl wyswem eleerforits praeidipaspatroldd irive Ribcapsichfor\the Weapon
connected to the rermte control and the system el ectronics for

i ne-of-sig F%ng integral sight stabilization. 2. A
weapon contro tem accordl ng to claiml, wherein said gyro stabilization

2?‘?3?@ y incl udes at laev?esa%) one W{o?s&p%gnﬁl%na%hr}ﬂmeglae\\ﬂgg Rela and Jmal n, tfxate

commands from said system elcctromcs,
& remote control including a visual dispiay and hand controls for operational
control of the weapon control system from a position distant from said weapon mount; and
a system disconnect for removal of control of the weapon from the weapon
control system and for safety interlock to prevent accidental firing of the weapon;
whérein said weapon mount will support and fire a variety of weapons; and
a gyro stabilizati_on assembly mounted on the weaponr mount and operatively
connected to the remote control and the system electronics for line-of-sight weapori and

integral sight stabilization,

2. * A weapon control system according to claim 1, wherein said gyro stabilization

assembly includés at least one gyro for sensing elevation and train rate error.

3. A weapon control system according to claim 1, wherein said gyro stabilization

assembly has a null corrected drift rate less than 5°/hr.
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‘gyro stabilization assenbly has a null corrected drift rate | ess than -
. 5ferr]/hr. 19 4.

A weapon control system accordin m Mtl er e| n sar d null correct ed
drift rate c djusted in azrgl B m
weapon cont rMem according t n sai d haPe%qu-M

include a handgrip adapted to be operated by one hand and having a trigger
guard and trigger switch for allow ng the weapon to be fired, a-thunb
transducer fér cont r ol W%m&aﬁ»ﬂ%mﬂw Jaims3.gwherein saidgullcomected
polarity switch for allow ng a gunner to select white or black synbol ogy
on the vi suadriffirais cap beadipsted dw gzimuthi andrelevations| ewi ng the weapon to a

predet erm ned position which can be set by the operator. 6. A
weapon control systemaccording to claim1, wherein said renmote control
includes a plurality of video indicators, including a target reticle for

aimng the wsapon, a REeAPEN oHRE ysk nYh&ﬁﬂh%g:fé'éié i, &ﬁnxtn%ﬁ'ﬁd‘iﬁhd

type of selected weapon, a train position cat he vveapon rrount

tati { th f
\r/vce)agolnogs i npuP‘IdEPa lﬁﬂ@%@ )qaﬁsettb @gﬁﬁ%ﬁé b&%&ﬁ%ﬁﬁ%ﬁy A rﬂ:lt%&ﬁer ﬂf‘g‘i F"Ef{:R' 1geer
open V1280 DR Shobfiy B WRah'th Yo 1S, <Stniim tralisuces for contoliig a wespon.

mount line of sight in two axes, a polarity switch for allowing a gunner to select white or

black symbology on the visual display, and a cage switch for slewing the weapon to a

predetermined position which can be set by the operator.

6. A weapon control system according to claim 1, wherein said remote control
includes a plurality of video indicators, including a target reticle for aiming the weapon, a
weapon selected video indicator for indicating the type of selected weapon, a train position

for indicating the weapon mount rotation, an offset data video indicator for displaying the
ﬂfﬁl‘l’ of the weannn a¢ inout with the nffrat rantenln whan annhiad. and aa ialaslasly spem

video indicator for displaying when 2 hull turret disconnect is not connected.

7. A weapon control system according to claim 1, including a plurality of preset
function switches for turning off screen graphics, initiating a programmed firing pattern,

reviewing a previously stored display scene, and storing a current display scene.
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plurality of preset function switches for turning off screen graphics,
~initiating a programred firing pattern, rteviewng a previously stored

208" =% e veavon- cont of LML <o o e

said renote I ncl udes an el evati on contsr knob for
the ai npoint of the weapon in 1 m | el evati-on—i ncrenents.

A weapon contyrol system according,to claiml, whereip said repote control
i ncl udes an &zi nuth cog]t‘?’fﬂpo% &s%ﬁ‘éf’ﬂ‘fiﬁ)ma ReWE?rF‘Héﬁ‘?treB‘PtetW@“ol
0

weapon in 1 ml increnents of azimuth.  10. . . A weapon control
system conpinciydey an elevation control knob<fpr repasitionieg therairopoint: of\thei wegpondntlrmil and
drive electronics for the weapon control system a weapon
mount for supgjevatiomincrementsi ri ng a weapon in accordance with conmands from
sai d system el ectronics; a renote control including a visual -
di splay and hand controls for operational control of the weapon control
system froma position distant fromsaid weapon nount; and a

system di scognect for. e‘g% I : Wr A B:HF
control syst 221 and forhsa ét%clﬂé]t{og??%%rﬁ a’f"%frdpﬁrlg\ﬁ)én ag'(r;‘lvééergi?paﬁ5 1Tl ?183 0 0{ he
weapon, includes an azimuth control knob for repositioning the airpoint of the weapon in 1 mil

increments of azimuth.

10. A weapon control system, comprising:

system electronics providing control and drive electronics for the weapon
control sysm;

a weapon mount .for supporting and firing 2 weapon in accordance with
commands from said system électronics;

a remote control including a visual display and hand controls for operational
control of the weapon control system from a position distant from said weapon mount; and

" a system disconnect for removal of control of the weapon from the weapon

control system and for safety .interlock 1o prevent accidental firing of the weapon;

a computer bus having expansion slots for supporting additional capabiliiy for
target tracking, fire contrbl and advanced sights or weapons;

wherein said Wcapon mount will support and fire a variety of weapons; and
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for target tracking, fire control _and advanced sights or weapons;
wherein said weapon nmount w || support a vari ety of weapons; and

21 a gyro ‘stabili zat | y mounted an the weapon nount
and operativ%ﬂ@nnect ed to the r EC!EP ” the sygigRet No. 0
el ectronics A weapdn ¢ ﬂ tﬂuﬂm according to c?'w—
10, wherein said gyro stabilization assenbly i ficl tides at Ieast one gyro

for sensing el evation S%{“w edlon
control system accordi %yt 05@?' &%s [,@r eln%msal dtlle Weapon ?‘oéml I'za vely

assenbl y has U] re dr| el ess,than 5[err]/hr 13
A weapon contﬁ%ﬁ ys‘ﬁgﬁﬁ &cﬁo@f ﬂ%ﬂfh’c&?@?’el n said null corrected
drift rate can be adjusted in azi rruth and el evati on. 14. A

weapon control system according to claim 10, wherein said system

el ectronics include two power anplifiers for controlling train and

el evation. 115, A weapanweaipalrsysemtacenrdiag o elinid8owhiéroig said gyrai m 10,
including a notor controller for controlling the two power amplifiers.

stabilization assembly includes at least one gyro for sensing elevation and train rate error.

1. A weapon control system according to claim 10, wherein said gyro

stabilization assembly has a null corrected drift rate less than 5°/kr.

13. A weapon control system according to claim 12, wherein said null corrected

drift ratc can be adjusted in azimuth and elevation.

14. A weapon control system according to claim 10, wherein said system

electronics include two power amplifiers for controlling tram and elevation.

15. A weapon control system according to claim 10, including a motor controller

for controlling the two power amplifiers.

16. A weapon control system according to claim 10, wherein said power

amplifiers maintain a high bandwidth current loop around elevation and train motors.
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power anplifiers maintain a high bandwi dth current |oop around el evation

ahd train notors. 22

17. A weapon cont r ol syst I aim 10, wher ein said
hand contr ol ude a handgrip amﬁﬂ“ "l r! ;,ﬂ ated by

having a tri %ard and trigger swccC ng theb&égeﬁﬁa S—’gﬁ-%g@—o
fired. 18. A weapon control system accor di ng to claim 10,

i ncluding a unb trangducer ti ed on the and r ol i g a
weapon mount tlla1 ne of s g‘H?aPP‘h“ﬁ)'ﬁB"'élfég“én ldg é‘ﬂgﬁ’a‘i‘i}

system according to claim 10, including a poI arl ty SW tch positioned on
the handgri p inclide:s hasdgrip adapisditade operated by ane\bend andohaving.a tggemeuwd agd trigger
vi sual displ ay. 20. A weapon control system accordi ng to claim
10, incl udi ngwnc!cmjenllnwmg:the weapont toeditedan t he handgrip for slew ng the
weapon to a predeterm ned position which can be set by the operator.

21. A weapon control system according to claim 10, wherein said
renote control '

18. A weapon control system according to ciaim 10, including a thumb transducer

positioned on the hand grip for controlling a weapon mount line of sight in two axes,

19. A weapon control system according to claim 10, including a polarity switch
positioned on the handgrip for allowing a gunner to select white or black symbology the

visual display.

20, A weapon control system according to claim 10, including a cage switch
positioned on the handgrip for slewing the weapon to a predetermined position which can be

set by the operator.

21, A weapon controi system according to claim 10, wherein said remote control
includes a plurality of video indica.tors.. including target reticle for aiming the weapon, a
weapon selected video indicator for indicating the type of selected weapon, a train position
for indiéating the weapon mount rotation, an offset data video indicator for displaying the
offset of the weapon as inpm with the offset controls when enabied, an interlock open video

indicator for displaying when a hull turret disconnect is not comnected.
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ai mng the weapon, a weapon sel ected video.indicator for indicating the
type of sel ected weapon, a trai nMati ng the weapon nmount
rotation, an offset data video in or displaying the offset of the
weapon as in h the of fset c [ﬂL ﬂl[ ed, an i n

vi deo i ndi cm di spl ayi ng whén a '”m di sconnegé&%‘ notmsu
connect ed.

A weapon control system accordi.ng to claim 10, including a pI ur al i ty of
preset function switches for turning off screen graphics, initiating a

programmed firing pattern, reviewng a previously stored display scene,
and storing a%urrent é?ﬁ@@é@éﬁm ageprding to clim 10, includiog acplusality of preset

system according to claim 22, wherein said renote control includes an
el evat i on corfunctionlswitchésofior mmmgldfﬁ srien graphics ainitjating ta prégrammed Saingrpattern]
ml elevation increnents. A weapon control system -

according to avewmg%pmmﬂylsmmﬁwyemh@ and Rtoripg a dmhwie;aagasbeaal nut h
control knob for repositioning the airpoint of the weapon in m |

i ncrenments of azi nuth.

23, A weapon control system according to claim 22, wherein said remote control
includes an elevation control knob for repositioning the aimpoint of the weapon in 1 mil

elevation increments.

4. A weapon control system according to claim 23, wherein said remote control
includes an azimuth control knob for repositioning the airpoint of the weapon in 1 mil

increments of azimuth.
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