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| NTEGRATED, RECONFI GURABLE MAN- PORTABLE MODULAR SYSTEM

BACKGROUND OF THE I NVENTION 5 This invention relates generally to
an integrated, reconfi gurabl e man-portabl e nodul ar system

Moder n t echnol ogygemeseci al |y conputers and el ect r oni cpeTidwesadvanced
rapidly in the recent past. Accordingly, it would be advantageous to

apply these 10 technol ogi cal advances to the art of war. Mre

particularly, it Wokeri®pdktnPeEHASLE MaiRBbirasi® MoDUTARCAVNRERTI Cal

advances to weapons and ot her equi pnment designed to hel p the nodern
sol dier function better in battlefield situations and increase their
chances for 15 survival. BACKGROUNR (OF; THE | INVENFIM sol diers al so
referred to as "Land Warriors" (LW, have sustained a relatively |large

percentage 5 of alrhizdnvehtixesraldtessgerderadlyitanahl integkecan! dier's

survivabi lity hascdi®eguiddietndii-gobariel dbdifias Lyilew, dual 20 ability to

carry independent coapanents, Stk asesgaggm&r}gbo%p el j tion, navigational
! and“fire-

equi pnment, conmmuni catl on eﬂwgma X X arne auri ng battlefield
maneuvers. The BISRTERYES: have fdvapced,Eapbiar dnnthe £aespY RStves finding
the best way t oAccordingkyvdttweuldebedAdvaptageonyitalapbly \theawbility, and 25
conmmuni cat i @Bs ea@mdilbyicxls agvandaeseo the i oe ¥Repi Berd hem

bnd 11 oquent |y BRcichtaglf, tk Nououé hdfdAodp o hBpl P o8 | (PR A
t hese chal | engega‘?&gn%l%g{?%\éwaagg%etshg’ SOIPEPR a&??ﬁ’ FntTY B bart of a

conpl ex syst em B&FiEe8 59 hedp HheTraeTY sehdiero FORion; PetteReimbi ity of

real -tine battlefield situations and increase their chances for
15 survival,

Historically, foot soldiers also referred to as "Land
Warriors" (IW), have sustained a relatively large percentage
of all combat casualties. Traditionally, the soldier's
sprvivahility has been based on the soldier's individual

20 ability to carry independent components such as clothing,
anmunition,'navigational equipment, communication ecuipment,
and fire-arms during battlefield maneuvers. The challenge
facing the modern military involves finding the best way to
improvg the lethality, survivability, mobility, and

25 communications capabilities of these LWs while keeping them
immediately responsive and flexible enough to operate in an
uncertain and frequently chaotic environment.

One approach used to meet these challenges is to view
the soldier as an integral part of a cdmplex systen capable

30 of providing the scoldier with the ability of real-time
situational awareness and advanced communications
capability. To assist in the aforementioned problem, this
invention provides an enhanced vision, communications,
weapons and control interface system, hereinafter referred

35 to as the LW system. The LW system is a wmodular, ;oldier-
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situational awareness and advanced conmuni cati ons capability. To
assist in the aforenentioned problem this I nvention provides an
enhanced vi si on, comruni cati ons, weapons and control interface system
herei nafter referred 35 to as the LWsystem The LWsystemis a nodul ar,
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PCT/ US97/ 00561 centered individual fighting system which increases

t he sol di ercentepas dnfbviguadf fightineg Ryssenpiwhieh pinnreasesy) the protection

agai nst nul ti plsiasasrsisperatiibpabaififeetivandss WMdle praviddsyst emintegrates

iggz ee]?; ez{l?vgrs rot8etiyy RGA Gt RultaPiR Oﬁfﬁtraslaht €nhe vuthestid@ua.! lgm wei ght ,
r e | vance

capabilities Lw sﬁs%(m qg;%%a,ttﬁg (ft(l 232418 §9& (1 ?ﬁnﬂoylcégf the LW syst em

i s a modul arS ciAFREpents ipge R, ce °§/31Yechljr%o'r"b’cﬁh§'f PR REEE Y ecapabi i ti es

and 10 control sysths thAteprovidesathe woldinr with agMantescapabilisiesd
in the battlefield.

At the core of the LW system is a modular compact

computer which incorporates component capabilities and

10 controls the LW electrical systems through mission oriented
hardware and software. The IW system incorporates a
ballistic helmet with a modular heads-up display which
provides remote viewing via a thermal weapons site, weapon
mounted video camera, and a helmet mounted night-vision

15 image intensifier and laser detection system. The LW system
includes individual radios for soldier to soldier
communication within the squad and leader(s) and/or for
communication to Command Center(s). The computer, radios
and other electrical components are mounted within a

20 contoured low profile backpack, a.k.a. load carrying
equipment (LCE), and a remote earphone and microphone for
hands free operation are built into the helmet assembly.

The LCE provides the backbone for the integration of
the LW sysﬁem components and support for the soldier's pack

25 load. The LCE is fully adjustable providing a one-size fits
all frame and can carry a plurality of modular load packs.
The load packs can be attached to the frame in various
combinations for unique mission requirements and can be
quickly removed from the LCE frame via an integrated quick
30 release mechanism.

Several high tech components mounted on the soldier's
weapon enhances tactical capabilities. For example, the
laser rangefinder/digital compass assembly provides precise
target location for direct and indirect target engagement.

35 A thermal siéht and video camera are used to view targets on
the heads-up display thereby allowing the soldier to acquire
or engage targets with minimum exposure to a battlefield
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har dwar e and software. The LW systemincorporates a bal li stic hel met

wi th a nodul ar heads-up di splay which provides renote viewing via a

t hermal weapons site, weapon nount ed vi deo canera, and a hel net nounted
night-vision 15 imge intensifier and | aser detection system The LW
system I ncl snbesgn2?serdi vi dual- radi os for sol dier to sol direr/Usy7/00561

comuni catiron within the squad and | eader(s) and/or for conmuni cati on

to Command.Center(s). The ¢ | 0S a e £

conponents are RBtR%d Wt tﬁqﬂgﬁstﬁ' sﬁg‘ﬂiﬁfﬁr%ﬂ' 5% emlth? Fheeib %&éi&k%" a. k. a.
| oad carrying and nayigpherky pE{Ig a“aFRF‘*&rFE?ﬁ)tgé%%’r PREhEL ?i"?r&gm “cr ophone
for hands &yseempedatheo conpeteriradia systamhe Hee @FGQMI y.

The LCE provi degihér/aagke ohpiss B8séndlggeat ialBo e used tdre LW system

conponent s and %gQQBHni péél%ﬁ:?'aﬂdaehé nQ@E‘?at?i%n k.ﬁ’aéi'xe addbceCEeis fully

adj ust abl e provi

- SJ
plurality of nod® Fa‘gl‘?tﬁg( b%)e'égnlng SYSHeR, llngﬁﬂnaﬁ‘geﬁsﬁglaﬁﬁg 9 g%ed to the
frame in varioumo satelddfip| eaverase Jroplebilgpesikioning sYEhem @AWY -and can
be qui ckl y renaednpoptarithdedign featvrevofl the LWisygtakeis g¢beck 30

rel ease nmechani %d@dular:.ty of tr&&@ﬁ'ﬁﬂnehtgmﬂa.ﬁﬁ *VIRES &hleS £ I@RIBE BP0 t he
sol di er ?§| |'§-'%1 ng&%tt @ﬂfo‘i@ R@Qi i e§nd Rekonekidal €. the

| aser rangef]I nder

ass ass [ OV tar get
| ocation for di mMadpt °1°n&1’ F"?%ﬁrg ¥Fgf§§'éms %g"ﬂa* HEPKEF® si ght
and vi deo caner @fatbe systemoiyisdnintagrated Miring harpess,andCoRBegEen) ay

t hereby al | owi ngsystemSenkdidaed twithisihec LCE whioh @ioyades papgettsioni th mi ni num

exposure to a battdnethfdvdrtent disconnection and snagging; minimizing?

Printed from M mnsa, 05/ Q8 138%hq! o %theGyLAdH s figgedness, and

ultimately mobility and comfort of the soldier.
SUMMARY OF TEE INVENTION

20 The present invention provides an innovative and
improved vision and communication Land Warrior (LW) system.
The LW system is an integrated man-portable modular system
capable of providing a soldier with real-time situational
awareness and advanced communications capability. The

25 modular system includes a plurality of recgnfigurable
modular subsystems, a load carrying equipment for carrying
the subsystems by the soldier as an integrated unit and
facilitating flow of information between the subsystems and
the soldier, and a data control device for operatively

30 processing and controlling the flow of information between
the subsystems and the soldier.

The LW system may be employed for relatively large or
individualized applications such as in the military, law
enforcement agencies, and the like. The LW systen is

35 modular at multiple levels for mission tailoring and also
for easy insertion of future technological enhancenents.

The LW system maximizes mission performance by
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threat. The LWsystem soldiers can determne their position and
navi gate by using an integrated gl obal positioning system and t he
conput er/radi o syst em The | aser range finder/digital conpass assenbly

can al so be useg, iRk determ ning position and for navigation in the
absence of % g!f obal positioning systeminformation %Tﬁ" dvent of
no satellite coverage or global positioning systemfailure). An
I mportant desi gnctenating emodiilitne, NWEmaiditem ad shevivabilbeill athéy of the
co (rjrpongnlt st whi sbmre:}v i gnd Esuﬁéa%xbkldf tde 1&1tly01ﬂﬂaéae@a $Q Qyﬁefmconf Ogt
and nobility, S{o rform An
addi t i onal fea?ggleqq‘ : Hagﬁtim t?&L %ggaf‘%ft %ﬁg%fv’e§§£€em hs jrr?ess and
connect or § mﬁbe‘a’&ea"'ﬁﬂrﬁ?‘ﬂd t‘i?é“ﬁ'%:@ﬁﬁﬁ?‘%’d’ ﬂFHW)d-es prot ection

from i nadvept eﬁ?mmmdm i(GRSXan dhe ritegpPn g WY, ni thez Prgtedtiveei ght, and
addi ng to the systitifgsandigpadatim)l Batipment U{HCOTERS £laydnee ISobyward com‘ ort
'(I)'Let hree:glngl |G:1 (o1 The Lw Years prf,‘r'lirlde\/ﬁaal sg:mT: J‘M\%&\%ﬂsﬁ on and
COITTT’EI‘]I cation %E dé r| or % @qs%t % 5 ¥\%1&?:ﬁont%y 9 &F 9Nt egr at ed
man- port abl e nAuRSFre, the Fold er.é’&ﬁd!ﬁ 18 physdGrdi 8°%"HI‘&VEr with

real -ti ne 40t udenends presentedairtdesbattlefiiehregulingu i caxeates

capabi lity. ThaisbionTedpalilitys!iibat dfifdetiveness fid sureivabet o gurable

modul ar SUbSYSt €IS, mifa 'iﬁéégﬁ%&mdﬂeé%ﬂﬂﬁﬁ Jﬂéy&é&ﬂ ¥hEBfhdes anthe
subsystens by t g sol.di.er 0.1 nt acilitating fl ow

of |nforrrat|on ?%aetr?dt orie} rféﬁ%‘%?ngl sP ay fﬁ’é 5181 ihe ®r, and a data
control devi ce {REPTIATALR F%Isfléi? Breds £oi AuFcesatebit cOPPIets ehe fl ow of
i nf or mat i ontsbhemisefon. Battiefiaghdinfformatiod siuh 85| mhps,. combat The LW
system may be eFppRics] Eeieddlyaknd/ @hiny PogetOén, threat detection,
target range and angle, and weapon sight viewing are all
controlled by the soidier. The integrated helmet assembly
design incorporates a ballistic helmet, suspension/retention
20 assembly, microphone, speaker, laser detectors, and
day/night sight displays.
The computer/radio subsystem is built on a plug-in,
plug~out PCMCIA circuit card architecture and is thereby
highly modular, reliable and can be updated to meet current
25 technological advances. Imbedded within the load carrying
equipment (LCE), the computer/radio subsystem effectively
controls data flow by controlling radio broadcast, weapons
interfaces, and sensor display.
The weapons subsystem provides an array of sensors at
30 the soldier’s fingertips. The live video camera, infrared
light, laser rangefinder/digital compass, thermal weapons
sight and close combat optics integrated on the soldier's
weapon allows the soldier to more effectively designate and
hit targets.
35 The protective clothing and individual equipment
subsystem provides a one size fits all load carrying
equipment which fully integrates the torso segment of the
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I ndi vi dual i zed applications such as in the mlitary, |aw enf or cenment
agencies, and the like. The LWsystemis 35 nodular at nmultiple |evels

for mssion tailoring and al so for easy insertion of future

t echnol ogi cal enhancenents. The LW system nmaxi m zes m ssion
performance by wo9sms2? 3 PCT/US97/00561
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PCT/ US97/ 00561 increasing nobility, lethality, and survivability. The

sol dier is the fwirimgthagness 1¢aving|nene Af dieabarrasy eyRasss. Theyd¥ign. |n
addi tion to the psdyliaghor tilme ihtbgrusedmilthstid Load carzying sguapmertthe

| nt egrat ed Hel rreg,,d\g,i_.g{mhég @l 5R) opénirgoabhde bl ane@Elde oplrindtapon '
(W5), the Proteg iﬁ a]I;howg %P'M‘ti‘mﬂoﬂdl da@ue&é@uw&wiomai%) and
e

the Soft f
e -abov to sy eFinle ThLLomh, REDIDRLITY MO SOMIERG o0 1o

t he -above> neftF
assure the sol di ediged Aegrfise p‘?ﬂ%l"ﬁﬁ\'— agg insiudes i sige %ﬁ‘&ﬁﬁlsfﬁﬂ“ésent ed
in the battlefi eafidrma piate pocigrtesberreceivingssialldapidinlaty, fgonbat
ef fectiveness anqnéi.ga\gggaphjdeumm The integrated hel met assenbly
subsystem i ncl udes aQﬂx LCE functions as a platform for the communication
10 between the modular components of the LW system. The load
carried by the LCE is designed to be close to the center of
gravity of the wearer's body and be distributed between
shoulder and the hips, thus improving the soldiers comfort
and mobility. The protective clothing and individual
15 equipment subsystem also incorporates modular load packs
which can be added or removed from the LCE allowing mission
tailoring without the burden of wearing/carrying items
unnecessary to the mission.
The software subsystem when runnlng of the computer CPU
20 provides the enhanced functionality of the LW system.
Software for the LW system consists of three computer
software configuration items: System software, Application
software, and Mission Data Support software. The System
software may be used to tailor the LW operating system to
25 the Military or Law Enforcement common operating
environment. In addition, the system software provides the
top level control/interface with the LW components, data
" handling and dissenination, system diagnostic and status,
power managemenﬁ, and on line help features. The
30 Application software provides the core battlefield
capabilities such as a digitized map display, command and
control massaging, video imaging processing, individual and
unit fire coordination, mission planning, and
location/navigation display. The Mission Data support
35 software supports the preparation of removable memory
) modules and extraction of data from mission logs generated
during operation of the LW system.
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I nt egrated nonocul ar heads-up display for all the I nformation the

sol di er needs to successfully conplete a 15 mssion. Battlefield

i nformati on such as naps, comnbat - graphics, friendly and eneny position,
threat detection, target range and angle, and weapon si ght view ng are
al | control the soldier. The integrated hel net asse
desi gn incor por‘gt gej’sp%%’ bal i stic hel met, suspension/ret ent?qﬂ’s%"‘z‘éssenbl Y,
m crophone, speaker, |aser detectors, and day/ ni ght si ght displ ays.
The conput er/ r adi oThebsy syt qorbwdés @BtaL ﬂhﬁ&;ﬂa‘%don of Rhelscidlie PCMCI A

circuit card e fagelelb) I abl e and
can be updat eg&fm tﬁgg‘%&%&?égﬂﬁdﬁgaxﬁchm voléiflci %gean é}La‘f"'1’r§!r>§JX(ided W thin

the | oad carryff) hazard prg 5‘?‘@&“ Rociusi ] ﬁ?ﬁ]‘téf‘?r%ﬁi”& CRI/A PEt em
effectively the d¥nsysheq dnelkuder ovxi‘t?}‘eem rié)l tanggt: hearibnoadcast, weapons
I nt erf aces, s anacesasprpmivigeéd\by the :Laser Rakize mﬂmmsos;mystmaagovi des an .
array of SenSOﬂﬁse%blf'O(r..lﬁ‘DﬁcﬁP'dilheﬁhé d1oB&e ok PSion EpSedn \(apy)'-deo carer a,
infrared ’L%gmg W%&E@ﬂioﬁ&gégﬁkdgé)wgﬁm Ref B o eapons

si ght and cl ose_c0 t| meapon .
al lows the sol SFHPRE mﬁr’)‘g g\‘? g@f CHERRIGHY xR ge a“””“I‘ﬁ"fetargets 35

The protecti vesé#‘tﬁlﬁilﬁ@ceaﬁétﬂrm \?PMIP%G@MN@W“ logatdpns andpr ovi des a
one size fi0s ehharceddcamaanii mgyl contrallbetweri thdisohaletd,y sqide@nat es t he
torso segment gbmiaM@ center(s). All of the above is accomplished while

Printed from Megﬁ)a%%igél ‘8\64 Lg%giéjta s41§¢l§]iqiga9 susgainment and

survivability.

15 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram of the Land Warrior (LW) system.

FIG. 2 schematically illustrates data flow between the Land
20 Warrior Subsystems and interfacing external systems.

FIG. 3 is a sectional view of the integratgd load carrying
equipment (LCE) and Computer/Radio Subsystem (CRS).

25 FIG. 4 is a side view of the Integrated Helmet Assembly
Subsystem and laser detection system mounts in accordance

with the present invention.

FIG. 4a is a perspective view of a keyboard ahd hand-helad
30 display in accordance with the present invention.

FIG. 5 illustrates the Weapon Subsystem in accordance with
the present invention.

35 PIG. 6 is an exploded isometric view of the load carrying
equipment (LCE) and pack load modules.
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har ness | eavi ng none of the harness exposed. The LW body arnor is

integrated with the | oad carryi ng equi prment and provi des a side opening
arnor vest. The side opening design allows for ventilation, heat stress
reducti on, easywosmgsgress to battlefield uniform pockets @owussrbeser -
required, medi cal access. The vest also includes a side opening front
and rear plate pocket for receiving a ballistic plate for i ncreased
prot ection. FIG. 7 Tdugiortearthe dand Jargier £udd hRYYoRT S¥YBRFni cati on
10 between the jgogtdcraaneapdrBNtie ptesdrt Ldventsioen The load =~  carried
by the LCE is designed to be close to the center of gravity of the

wearer's body ar}q: be, d{sstan#%ggt tmg&;l %f ene NAEhORLr20¢ LA RERSy thus

i mproving the sélGret s o

y I.0 cl ot hi ng
and i ndivi dud MeStetRAIREN? ’E‘EBS%"En?%ﬁtseofPﬁc?ﬁd}gf%’Faésgﬁﬁ%ﬁ\égF | oad packs
whi ch can be addewtesticanincabcPrdincehwiticithel PrRdans HHvestisn. tailoring
wi t hout the burden of wearing/carrying itens unnecessary to the

m ssi on. The software supemsres sseprepol Nng of the conputer CPU
20 provides the enhanced functionality of the LWsystem Sof tware for

the LWsystem consists of three conputer sof tware, configuration itens:
System sof t i e, AppFhe ¥ g¥stem 10Q,,@s,shewn iR FiF-sdy oif B&Pﬁg‘éﬂﬁ

ort
sof tware. The Wﬂsed ofsghitiple nrdplat qempgnerts 4P| HNcrepee L‘W‘gﬁér ating
systemto 25 thgeddckivénass)rsitmat foralr avamtiess p i sopeivabibity of

environment. |I'n ggdifl gn nkhﬁa@eiakméof &w %reféwedesmsmment, thep | evel
control/interface vvit 29

d
di ssem nati on, s% 8’?';58’30\5{%%8' aﬁ’&a et’%t mven%mn <=‘mgi‘g@rnalnaff]";r%ent and on
line help fea$ urE%'-"’rI'ﬁEb%(?tAEﬁ# |‘éét?(ﬁ?‘?5ﬁ%a€“br%\?ﬁ3%%e“\ﬁ o289

battlefield (2 paeapdrisc Subsyshems(WE) dBeR i |(2édann§pt$§5‘-leﬂy“e%¥rmnd and
control nassagi Ngssesbd@OsusBystay (THASEABONY(4) AdProtcalive@lothing andt fire

coordi nation, m Bh 2 EYu fner@ N Gubsysteh OFFETES ) é0dY i grd i@y 4&i spl ay. The
M ssion Data Supggiﬁgg Eﬁ‘%‘l g ﬁgppsoyrsts tﬁ?prgpar ation (gf renovabl e

menory
20

(1) Computer/Radio Bubsystem 200

The Computer/Radio Subsystem (CRS) 200 provides the
focal point for integration of the various peripheral

25 systems and the computing resources required to collect,
consolidate, and manipulate data for display to the soldier.
The computer/radio subsystem 200 alsc includes the primary
control interface for the soldier to control the various
subsystens.

30 Referring now to FIG. 3, the computer/radio subsystem
200 is attached within the lower frame module 634 of the
load carrying equipment (LCE) 601. When the LCE 601 is worn
by the soldier, similar to a backpack, the computer/radio
subsystem 200 remains positioned in the lower lumbar region

35 of the soldier where it lowers the center of gravity. This
avoids stressing the soldier's spine. This LCE 601 houses
the main power batteries €44 and wire harnesses and its

7
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nodul es and extraction of data from m ssion | ogs generated

: during
operation of the LWsystem 5

Printed from M nosa 05/06/ 1999 13: 45: 46 page -7- WO 97/ 27527
PCT/ US97/ 00561 The LW system provides total integration of the
sol di er W o #2964 r oni ¢ conponents, individual equip ponry,

and hazard protection. Particul ar object and advant ages of the LW

systeminclude: increases in target |location 5 accuracy provided by the
Laser Range Fi naanéciimy hubidiogpams loose Aabdity \that RRUDAsnaghdnt the G obal
Posi tion _Systerh@@E’S) | nprovenent in night operations afforded by a

ni ght vision O Ehibur&)dehll? ABLyddeh &foocaawmeugseaeé& haRgeegeCcur at e

surveill ance data on e 0 I on t h d
command and cortSFof® be’%ﬁ@‘ "F')‘E'ii‘e ‘%\ B%at okl gﬁl 2 ? ndegeﬁ?gre(s)
All of the aﬁoowaxhsysmmpﬁmlm lage in aeﬁmtﬁgew%t’wrtﬁaéi

nmobi lity, sustcdealedtumirtd The major «wippbndénts to the computer/radio
subsystem 200 include the sguad radio 241a, soldier radio
241b, computer 201a, Information Security (INFOSEC) module
242, and Global Positioning System receiver (GPS) 245. The
10 computer 201a use Personal Computer Memory Card
International Association (PCMCIA) technology and standard
low power components, such as a 486 computer card, removable
and non-removable memory cards, video card, and standard I/O0
interface cards, to support upgrades to the computer system.
15 The main processor utilizes a standard ISA PC bus to
communicate with the various computer components. The
‘computer/radio subsystem 200 via Personal Computer Memory
card International Association {PCMCIA) video technology and
the high level main processors, provides video processing
20 capabilities. The videoc processing capability of the
computer 201a allows the soldier to create, modify, and
store graphics information from the thermal weapons sight
525, and video camera 535 (shown in FIG. 5). The thermal
weapons sight 525, and video camera 535, when it is used in
25 conjunction with the laser range finder/digital compass
assembly (LRF/DCA) 530, allows for target identification and
engagement at longer ranges under more adverse conditionms,
and with increased firing precision.
External interfaces (type RS232 connectors well known
30 in the art 225, Remote Radio Control 226, type DS101
connectors 228 well known in the art, etc.) are located
along the sides of the LCE frame 601 for easy access. These
connectors are recessed within the frame to prevent damage
and may be covered when not in use. The radio module 243,
35 computer module 244, the global positioning antenna 640c¢c,
the soldier radio antenna 640>, and the squad radio antenna
640a are contained within the protective envelope of the LCE
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15 BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a block
di agram of the Land Warrior (LW system- FIG 2 schematically
illustrates data fl ow between the Land 20 Warrior Subsystens and

i nterfacing external systens. FIG 3 is a sectional view of the

I nt egr at ed | oad weeryeNg equi prent (LCE) and Conput er /deraisernés¢bsyst em
(CRS). 25 FIG 4 is a side view of the Integrated Hel net Assenbly
Subsystem and | aser detection system nounts in accordance with the .
present inventi eal to minimfdeGintierfierenceeispedie voldierw wévemekeyboard and
hand-hel d 30 dirtg! @bball PeitiANE 6Wbé ManNSo i iRECrid i #8) iafBennas FIG
S illustrates thge Qaﬁ&b%%ﬂ@zp gg-gﬁcggggﬂ:%i%t;u re?.atih\;aliﬁ present

i nventi on. 35__Fl 6 LS a% ﬁ@g 0 eéué %%”E;:H G &gggr%m; fermog_g carrying
equi prent  ( LCE) "RRECHEERY AFeRBYiEs® in %ri nt ed
from M nosa &5/ m@g@d}g;.%@eam._ gthe conical shape of the antennas

provide a hemispherical pattern coverage for all position
use, low profile and superior axial ratio performance at low
elevation angles. Both of these antennas are circularly
polarized, each with opposite polarization to help minimize

10 interference. In addition, the spiral dipole provides
directivity to help nminimize pattern distortion due to the
soldier and pack load. For the squad radio 241a, a longer
"whip" style antenna is preferable to attain a communication
range of approximately five kilometers. The squad radio

15 antenna 640a is a flexible dipole type approximately three
feet in length. Shielding of cables and enclosures ensures
compatibility between the operation of the radios 241a,
241b, global positioning receiver 245 and the computer 201a.

The computer/radio subsystem 200 provides all of the

20 communications resources for the LW system 100. These
include standard push-to-talk vecice and voice activated
(hands-free) communications, text messages, and video image
transfers. In addition to point-to-point voice and data
communications, the LW system 100 is capable of providing,

25 by means of a squad radio 241a, connectivity and protocol
management for standard military VHF radio nets.

The computer/radioc subsystem 200 is designed with a
central ISA Bus high level computer 201a. Illustrated in
FIG. S, the Remote Input Pointing Device (RIFD) 250, weapons

30 subsystem 500, and Thermal Weapons Sight (TWS) 525 interface
directly with the main processor assembly 201 in the
computer 20i1a. The RIPD 250, which includes a pressure
sensitive touch pad 250a for cursor movement, select key,
escape key, and radio controls, is the primary user input

35 device used by the soldier to activate controls (i.e.,
select control, escape control, soldier radio push-to-talk
contrel, squad radio push-to-talk control, soldier radio

9
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illustrates the Land Warrior full body arnor system I n accordance with
the present inventi on FIG 8 is a perspective view of the Land
Warrior body ar m)r vest showing a hard arnor plate for additional

ballistic on in accordance with the present i iu%ﬁ
DETAI LED DESCRI &H The LW system 100, as shoﬂv?\'é/n‘. I'n 1, is
general ly

conpri sed of mul ti pl e nodul ar conponents to increase conbat
ef fectiveness, ihk@lddiiabl AWhEd Ga%io Wiuhl! ¥intaBl] | Man@fulate the LWon

the battlefiel refe dj S of the

present inventi nk’gjdﬁssr)s s %ﬁ? tm% L’E@ﬁ"’s Lﬂeqt‘)lgh winWo§:¥ ‘i’)gglgggd

Conput er / Radi o SSub8§ heagsrersispiny of. the' (If) ?13 Subsyst em (W8) 500,

(3) an Integrated Héidas dlsplaYﬁszmlﬁe&m?ys!%irm( Fepehiongarg 4) a

Protective @ otgrovgdeddby a Pcﬂcadiwidiuaks&mﬂlpnﬁntthsmtemx(daﬁlES) 600, -

52188 (5) a 24, é“@éﬁaﬁugﬁi{'ﬁﬁsmﬂomegﬁges, stoke erﬁ I?ﬂ§Ubsyst em
: e es e

focal point forteur%t egrat %tgn;'é)&gh&e%g%ﬁ%e @"&'ﬁgﬁ?tr ?pfg'r sy

stems and the
conputi ng r esoRETA; LRkRTRGR 1 o TRY FRICER video assembly providds a

standard VGA output toc the Integrated Helmet Assembly

10 Subsystem (IHAS) 400 and keyboard/hand-held display 260
(shown in FIG. 4a). In addition to stored images, the
PCMCIA video assembly outputs live video displays from the
video camera 535 or thermal weapon system 525. The PCMCIA
video assembly provides for image capture from the video

15 camera 535 or thermal weapon system 525, and image
compression/decompression for captured or stored images.

communications, under the control of the computer

module 244, are supported by the soldier radic 241b, the
squad radio 241a (when present) and via the interface

20 connector 226 to an external radio. The soldier radio 241b
provides voice and data communications between squad
members. The soldier radio 241b, utilizes an M16QAM digital
waveform and readily accepts voice or digital data. 1In its
normal mode of operation, all data on the soldier radio

25 network is encrypted by our information security assembly
242. An audio amplifier-I/0 processor in the computer
module 244 monitors the radio contrcols on the RIPD 250,
provides voice digitalization and reconstruction for secure
voice modes, routes voice and data to the respective radios,

30 and manages the control interface to the radios. The
information security assembly (INFOSEC) 242 provides two
separate isolated paths for data encryption. The path to
the squad radio 241a provides hardware based Type I
encryption, while the path to the soldier radic 241b uses a

35 software based Type III encryption algorithm.

In its default mode (i.e., computer failure), the

soldier radib 241b operates in voice only on a preassigned

10
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consolidate, and mani pul ate data for display to the sol dier. The
conput er/radi o subsystem 200 al so i ncludes the primary control
interface for the soldier to control the various subsystens. 30
Referring now to FIG 3, the conputer/radi o subsystem 200 is attached
wi thin the | owewolbiser nodul e 634 of the | oad carryi poresymeepsient ( LCE)
601. When the LCE 601 is worn by the soldier, simlar to a backpack,

t he conputer/radio subsystem 200 renmi ns positioned in the | ower

| unbar regi on 3@efasitt fxeauehey chappele [The |RFREr25Q-has Ciif BYivATYgravity.

Thi s avoi dsn@it’ @aterTacehsetvekdi e sotdiarcand Ithe LICEY884én Odses
the main pover Bl t@pbessd by wikh Corl L BRSS @fie HYlalés's right or

\7,\0 97/ 27527 left side &epryhsgm; A R38: 85 g@é%%?? Lé&#%ag%soage -9-

connectors aBoi EPRFRETOIHATE tomted (FhsRee &I ﬁ"%"r’?&ga tor ¢ gl d.
The conput er/ r adse wikbsgboves. 20 addiviangr thedadiq [yolnpe °°ntEQE %01
frame-wor k. Eaclknefrirpezsmjremnaiisipctevd rindtie evest ey somputenb- assenbl i es

are in a separalgifipd.ronnental |y
The integrated global positioning receiver 2458 is
10 controlled through an RS232 standard interface that is part
of the I/0 processor in the computer module 244. The global
positioning receiver 245 provides accurate position
information (latitude, longitude, elevation) based on a user
selected grid reference system and in a variety of formats.
15 The soldier utilizes the global positioning information for
providing/displaying own position, location of squad members
'~ and other units, and navigation way-point information.
In addition, the Global positioning receiver 245 output
includes very precise time-of-day information (within
20 approx. +/-100 ns) to be used for maintaining network
timing, information security 242 timing, external
ground/airborne radic timing connected via port 226, and
providing precise updates for the computer 201a real time
clock. Time information for the information security 242
25 and radio management functions is a direct input from the
global positioning receiver 245 to enable those functions to
continue in the event of computer failure.
Power for the computer/radio subsystem 200 is provided
by the Power Converter/Power Management Module in the
30 computer module 244. Except for the memory hold battery,
all power for the computer/radio subsystem 200 is supplied
by the main batteries 644. Power within the computer/radio
subsystem 200 is distributed primarily by means of the
PCMCIA bus. Other assemblies receive power directly from
35 the Power Management assembly. The Power'Management
assembly has complete control over the individual cards
attached to the PCMCIA bus and the assemblies receiving

11
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LT

seal ed unit. The major conponents to the conputer/radio subsystem 200
I ncl ude the squad radi o 241a, soldier radio 241b, conputer 201a,
I nformation Security (INFOSEC) nodul e 242, and d obal Positioning

Systemreceiver (GPS) 245. The 10 conputer 20la use Personal Conputer

Menory Card I nati onal Associ ati on (PCMCI A) teCthEP% standard
| ow power conpgr?en 7?,’7 such as a 486 conputer card, renovable ,&g‘qand
non-renovabl e menory cards, video card, and standard I/O i nterface
cards, t0 SUPRRWbr UiGeatts from!fit POREE ICORvEMHrem THi® £dis ®wAEN processor
utilizes a stanqgrg, ll%@ef%?% wi nanag&RFEUA GARC LS [ddnbldery2RY M!S CONPUL er
conponents. THe corrputer ra @%&SU%S stem 200 v&&feggonah gorrputer
Menor y CarPFREEs™ 3PP ond™ Pat i € R) %o 57% SEARBTDgy and
the hi gh | evelradape4iboceanas yadin 34t8e 20d FERPAY BEBLIPRENDO capabiliti es.
- The vi deo @ oasssiver @apaberfiory aidithenal powenmontrel 2ased xin sheix he :
soldier to Creéﬁe&;t{mﬁimwe & usage, §_i‘@fﬂig§3:§)f§dé&ndiﬁy0uéﬁli o fromthe
t her mal V\eapo:%‘,@a Egmnageﬁtené%%r A cHhPlRQ T 2RBI{A saBsydtelio¥gp.i N FIG 5). The
p

t her mal ons sig 525, andcw deo canera 535, when it is used in 25
conjunction with the | aser range finder/digital conpass assenbly
(LRF/ DCA) 530, (2}l | Beppcngy Subsypdem3POntifi cati on and engagenent at

| onger ranges under nore adverse conditions, and with increased firing
preci sion. The R @B8dnm 110b Ciftagestdd ¥he $3343ersanasaixars wel | known
30 in the art_ 225 @m@&sw'ou%t Lek. ¥ 28a I:ﬁ’é’%e@ﬁgijsuﬁsyst onnectors

e ar

228 wel | knovm"'l'ar?c’{'h art, etc.) are |locate al o t sJ des of the
LCE franme 601 &P éﬁgy”%ft?cés%‘?“‘b)ﬁe%’@“e‘“ canabifet (?Pgr%gr g'é Fed within
the frame to pthe day,Rtmgoht, andaynrflerny YAriesy Rt §oRPRIh cABRitipngse. The
radi o noduhs 243, asSshaairput BIGSRDERIHM 84 4the eapprolsubsyrvent $4Mileg ant enna
640c, t he ; $@ddtiagea "AEKOLRY laRpEt 2 0haid RdbsyEten 2o, afditheant enna
640a are contajpned Wiellifbitle MRLER) iBsfibed 206 &f £bBF dnkE
8 complete system that enables the soldier to fully utilize
the capabilities of all of the subsystems. The weapon
20 sﬁbsystem 500 includes a modular weapon 536, a thermal
weapon sight (TWS) 525, video camera S35 and laser range
finder/digital compass assembly 530 operably connected to
the modular weapon 536, and infrared aim light 537 (FIG. 5).
The video camera 535 conveys imagery and the laser range
25 finder/digital compass assembly 530 conveys range, azimuth,
and elevation data pertaining to a chosen target for
processing by the weapon subsystem 500. The imagery from
the thermal weapon sight 525 or video camera 535, and laser
range finder/digiﬁal compass assembly 530 data may be viewed
30 directly on the integrated helmet assembly subsystem heads-
up display 432 (FIG. 4), eliminating the soldier's
dependence on weapon mouﬁted displays. This information can
also be transmitted to other squad members and commanders
using the computer/radioc subsystem 200 communication
35 capabilities.
As shown in Figure 5 , the weapon segment harness 970
of a type well known in the art connects the weapon
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novenent s. The gl obal positioning 640c and sol di er radi o 640b antennas
are preferably conical spiral dipole with a relatively narr ow band,
attenuating out woorhaed interference fromthe 5 squad radeorussviogssna 640a.
The coni cal shape of the antennas provi de a hem spherical pattern
coverage for all position use, low profile and superior axial ratio
performance at | &¥psysten|390ate dheafgidier, pintegsptad, dednet @sRAERIY: o
circularly pshkayistenl 4085 cand\itohtiyp ponputeryoadia sabsystemo20®|vianani m ze
10 interference. jhictidfi BlceR, 9281 $Ri 4 PredeNUiCeMcRindRS, the WiF¥eCtivity to

hel p m nim ze Paplsidialbfd Ak! o UhadiaidhelbE capieSal! o4 @meaagck | oad. For

the squad radio S erable to

na | S..pre
attain a conmBini E‘é?ifaaor*“terﬂgﬁﬂﬁe waFn g ng%éltewe’? & ﬁﬁ%ﬁﬁté‘?? The
squad radi o 15 5kt RFSRe PRFALLCN o mEVERG (FhEowghy resh ﬁet%qm? GRR®RR.cOY t hree
feet in |ength. $hiasl dvexhesid onlAresndl comnéw Siring musvetislance

conpat i bility bepveriohhe ™eeckaisod s@dmdnteof ateOGire! harness 9341&y gkobal

posi tioni ng recehYﬁedzéé ﬁrl%wt :ﬁg 6'& %ezlgéd:ﬁlar weapon 531?l ter/radio
subsystem 200 proQv

ets ;‘ comrun cat | Orl-'!? ou ces or the LW
system 100. ‘FhedB®e erFWfﬁ udg %twdﬁaa F8h 1% PP f‘ﬁi_ &td®voi ce
activated ( haatded sddicon, it emhed °°P@&t°#%s§§g§§}33&$d vi deo i nage
transfers. I n addnstailefioin ah-déxtepbontshedl ce TRadshdflaprovideenmuni cati ons,

the LW system 10@ni srcnmbatdie p%twtauhd&mstegadwer@&n%nafhﬁrﬁgu%d adi o
241a, connecti vi ;nxy agt&c% ectio Oﬂom LH ry VHF

with a

afsgr
di t t
central |SA Bis APERLies,afe @aﬁﬁﬁ%‘@mzbfﬁﬂ‘i i?i ‘E%&"Fn“q““ fG 5 the
Renmpt e | nput Poi FLeREPideTY cfor( riamyionste t}aeawwsn 536.

The harness 970 snaps and screws ontc the modular
weapon 536 and quickly interconnects the laser range
finder/digital compass assembly 530, thermal weapon sight

20 525, the infrared aiming light 537, and remote computer
controls 550 mounted for either left or right handed users.
The remocte computer control pad 550 is located above the
trigger of the modular'weapcn 536. The control pad 550 is
positioned to allow a soldier to steady and aim the modular

25 weapon 536 and use the features and advantages of the LW
system 100 without either removing their hands from the
firing position to adjust controls or taking their eyes off
the chosen target.

The weapon subsystem 500 alsoc affords the soldier the

30 advantage of being able to survey the battlefield from
concealed positions using the video camera 535 and thermal
weapon sight 525 as the viewing device while only exposing
their hands and their weapon to potential enemy fire. The
magnification and high resolution of the video camera 535

35 and thermal weapon sight 525 provides high quality images
that can be viewed on the integratad helmet assembly
subsystem 400, stored in the computer/radio subsystem 200,
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30 subsystem 500, and Therrmal Weapons Sight (TW5) 525 interface

directly with the main processor assenbly 201 in the conputer 20l1a. The
Rl PD 250, which includes a pressure sensitive touch pad 250a for cursor
novenent, sel ect key, escape key, and radio controls, is the primary
user input 35 deyiee.used by the soldier to activate contpbplsbdssC: -

sel ect control, escape control, soldier radio push-to-talk control,
squad radi o push-to-talk control, soldier radio

9 and trandliittie@dnddio ko édmaand ORh0GEI&AIAvd3: 45: 46 page -11-
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ensure availability, and power is closely managed to extend

10 usaeful mission life. Survivability of the soldier is
improved by using the weapon mounted thermal weapon sight
528 and video camera 535 to survey the battlefield from
cover. Moreover, no light (visual or near infrared) is
emitted from the weapon subsystem 500 without the knowledge

15 of the soldier, eliminating accidental visual signatures
that would reveal the soldier's position.

Lethality is augmented by supplying a laser range
finder and digital compass 530 to pinpoint exact target
locations for accurate direct and indirect fire. The high

20 magnification of both the video camera $35 and thermal
weapon sight 525 enhances the soldier's surveillance and
target acquisition capabilities. _

The weapon subsystem 500 is designed to interface with
the soldier to provide rapid operation, ease of use, and

25 maximum utility and effectiveness. The laser range
finder/digital compass assembly 530, thermal weapon sight
525, and infrared aiming light 537 are powered by separate
integral batteries (not shown) of a type well known in the
art and may be quickly accessed and changed in seconds. The

30 laser range finder/digital compass assembly 530 may be
powered by the LW batteries 644 in an alternate embodiment.

In operation, after the soldier acquires a target using
the thermal or day sights, the laser range finder/digital
compass assembly 530 operates as a fully functional, stand-

35 alone unit. Neither the entire computer system 200 nor the
heads-up display 432 are needed to use the laser range
finder/digital compass assembly 530. The laser range
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(shown in FIG 4a). In addition to stored inmages, the PCMCI A vi deo
assenbly outputs live video displays fromthe vi deo canera 535 or

t hermal weapon system 525. The PCMCI A vi deo assenbly provides for

i mage capture fromthe video 15 canera 535 or thermal weapon system 525,

and i mage CQRBs on/ deconpression for captured or stefeshromBoes.
Commruni cati ons, under the control of the conputer nodul e 244, are

supported by the soldier radio 241b, the squad radi o 241a (when
present) and vifanéérydigital xowvpsE assanpdyt 530 AdGplay ds el@amlyal radio. The
sol di er radi 0 24dkple yetPi®©\Visdefald0bksughdotidc obSEBUCRI pértiiphesaDet ween
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i nf or mati on 5seAEEENhl$I8EANETOLS are4@smomuﬁmﬁmlﬂiﬁ9ﬁ -neaghpr ocessor in
t he conput er whenn®tiiklspldildr 1Bnin ang dixdngopbsitdont r Ghsextacting ePD 250,

provi des voi ce ydis@it Adsd hmraa mswaustammﬁw 530CWith the VoOice
modes, routes ol B8n %459; (i S Edinde0) 10 Dundileanages. the

control interfacart pSecurity assenbl y
(I NFOSEC) 242 ft%vi a ous, Ghe sY""%’%ﬂ'-&r 3?%**&0?5%&“ a‘ﬁcw) FFSF data

encrypti on.10Thecompi ately mdepqnﬁen%wadrechmdemzmtﬁ?%ﬁulaeéu%dmr e based
Type | enaisiigi Reypadhilbeatielcorpahle lamerhearsyd dinmden/ddgieaddlb uses a 35

sof tware based @@fﬁﬂi‘ilsgl Ass%ﬂﬁixymsborhﬁhﬁofﬁé Rflweapon computkd/iddicdef ault node
al

1o 2L ek, il h? oI AT Gl e

Printed from M*rnfsarees?wmwgléhage&eﬂpag@“ {ppinting device 250

15 1ocated on the front of the soldier.
The components forming the weapon subsystem 500 are of
a type commercially available. For example, the laser range
finder 530 may be a mini laser rangefinder commercially
available from Fibertek. The laser range finder 530 may be
20 repackaged and ruggedized as required tec improve resistance
to weapon fire shock. Similarly, the video camera 535 may
be most any suitable commercially available high performance
camera. The various components of the wedpon subsystem 500
are designed to comply with EMI, EMC, and HEMP requirements.
28 _
{3) Integrated Helmet Assembly Subsystem 400

Turning now tc FIGS. 2 and 4, theré is shown a Land
warrior Integrated Helmet Assembly Subsystem (THAS) 400
30 including an integrated ballistic helmet shell 402
incorporating a stable suspension and sighting platform,
sensor/display assembly 432 for day-night sighting and data
acquisition, laser detéctqrs 408, 410 for threat warning,
and an audio headset assembly 450 providing complete
35 communications capability.
The audio headset assembly 450 attaches to either side
of the helmet 402 with velcro and connects to the
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default frequency channel. The RIPD 250, is the primry I nput interface
bet ween the sol dier and the LWsystem 100. The RIPD 250 may be worn on
either the soldier's right or | eft side depending on the sol dier needs

and preference e controls are |located for ease of Fﬁ ﬁ d sized
for use vmt%(] ;’.(’)%gs In addition, the radio volune contro { t he

RI PD 250 renmins active in the event of conputer failure.  The
i ntegrated gl klpup@siradei sipsiyetai $0b S ai Hinilplad i €hé akikbt ough an
RS232 standar d #erfﬁia&m nbSafit hasenm ' 430 pebhitLEBEERSAGL . {Ne

a

conput er nodul e 1 Oni n recelv 245 provides
accur at e posi tTBR*e* F%ﬁi?ﬁﬂe 'Itgf'?’jﬂf(?@n qrtfﬁf? BI evation) based on
a user sel ¥@EEgieatign, ef%‘eﬂﬁ@%?&!@?ﬂ%ﬁﬁs#‘ﬁ’ ¥ 434 Pa8By of formats. 15
The sol di érs utisitiegestedha Yigtitaleights ietiecteivgbood aicaephemef cand

provi di ng/ di spipiakes chidd PRSiHd1A8t duspdhdidn SfstenlUes pPRWREs Sthe Lwand ot her

units, and nav&g&t E%A@pr%%nhmﬂa@sﬂ. %Pa jfhégs vel n addition, the

@ obal posi tioning_recelver

ry precise
ti me-of -day inf or mit POAPeEWRPH, 458 Jataﬁ £ SEONETCORSET 2§ ‘%‘6 peimeted for
mai nt ai ni ng netQeklows eithenfay; ar gy Flltﬁiid!;e'éandli@lw%?mﬂg, text er nal
ground/ ai r bor nise raxtachdd.n nThe: Gensat/Aldsplay pesénklPCs3nnperatesdr ovi di ng
preci se updat egidrer {h% &eRRWdAbndOddlie!, CfireckIP conneétdd o thid™® | Nformation

for the i nfor oénﬁ%?ﬁ ‘?&brohtél %ﬁ;zr,'g? o@qugdatg:g&{_’gaggger@zn} functions is a

direct input fr osI t |on|ng recei ve to enabl e those

functions to °°“3“€8ﬁ{“?’hd'étﬂnt’{%8 /BRALoL FpTREE 29935, Fhe
Power for the commegtien idhovanisyssyideo?0grapbierloyao@dsymboligy t he Power
Convert er/ Ppweinfdrmagesre soubbakill e in the 30 conputer nodul e 244. Except

for the menory hol @hgaééﬂo&/dxsplayaﬁésegﬁ!‘?r43f20f>rcwlae§mer/ radi o
subsystem 200 Ejfosr%ggk_%'@ htrmﬁ?"kg%' R %ut ;e’%{dse'ﬁ?raéfﬁplggm‘e“' within the

conput er/radi o i S i St 43 y ndans of the
445 to the soldier to allow target acquisition an

detection, target range determination, soldier location

20 determination, or other computer generated digitized

' battlefield information reguired by the soldier. An Active
Matrix Electroluminescent (AMEL) panel of a conventional
design housed in the day and night heads-up display 440, 445
are driven by a common display drive electronics module 425

25 mounted on the rear of the helmet. :

Power for the night and day heads-up displays 440, 445

electronics is received from the main battery 644 (FIG. 3).
The brightness and contrast controls for the night and day

_ heads~up displays 440, 445 are conveniently located on a -

30 torso-mounted junction block 925 attached to the soldier's
left/right harness in the soldier's chest area. The
monocular helmet mounted heﬁds-up display 440, 445
automatically turns off when flipped up sc as not tc impede
normal vision and to maintain light security.

35 The Integrated helmet assembly subsystem'wiring harness
430 has an environmentally protected gquick-disconnect to the
Land Warrior subsystem interface junction block 925.
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PCMCI A bus. O her assenblies receive power directly from35 the Power
Managenent assenbly. The Power Managenent assenbly has conpl ete

control over the individual cards attached to the PCMCI A bus and the
assenblies receiving 11
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PCT/ US97/ 00561 power directly fromthe Power Converter. This forns

t he primary |evel of omer managenent within the conputer/radio
subsyst em 200. (#h cRRSte e Chethiagypiadividual Equipnenyy gphgsysten §Q0ji o 241b,
-squad radi o -241a, and gIobaI positioning 5 receiver 245 perform additional

power contr ol basedrwpweééme CIRRIAY I2Ad PROS 18061 URAEEmend OVi diNg a

200, 'evf' Yo, Sp, S e f%ﬁe%‘iﬁ%ﬂmﬁ*&é@ﬁw bo " "

i ntegrates t rds (enylropmentad ]ﬁﬁEﬁs etc ) and
the Weapon Subé’)‘?t eﬁli‘ty to carry combat equipment, and easily maneuver

in the battlefield.
As shown in FIGS. 4 and 6~8, the protective clothing
and individual equipment suhsystem 600 generally consist of

10 a body armor 719, a load carrying equipment (LCE) 601, a
armor vest 721, modular packs 654, and laser detectors 408,
410.

The body armor 719 (FIG. 7-8) includes shoulder pads
725, and a soft armor vest 721 with flaps 722 and 723 for

15 easy don/doff and medical access. The side opening design
formed by flaps 722 and 723 allows for ventilation and heat
stress reduction when the vest is worn open in noncombat
situations. The side opening 723 also provides easy access
to battlefield uniform pockets. The vest 721 also includes

20 a side opening front plate pocket 720. A ballistic plate
719 may be slid in and out of the side opening pocket 720
for increased protection. A side opening pocket may also be
placed in the back (not shown) of the vest 721 for
additional ballistic protection.

25 A substantial benefit of the side opening body armor
719 is that ventilation is achieved and heat stress reduced
when the vest is worn open while maintaining protection of
the front and back of the soldier's torsc via the plate 719.
A detachable groin protector 724 can also be added to the

30 body armor 719. The materials forming the body armor 719 are
of a type commercially available.

The LW body armor 719 is functionally integrated with
the LCE 601 (FIG. 6) through the incorporation of a
ballistic belt 605. The belt 605 fits snugly under the vest

35 722 to provide complete coverage to all vital organs.

As shown in FIG. 6, the LCE 601 includes a low profile,
body contoured, pack frame 604 that is specifically designed

17
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(W5) 500 into a conbat system capabl e of operating during t he day, at

ni ght, and under a variety of conmbat conditions. 15 As shown in FIGS.
2 and 5, the weapon subsystem 500 is integrated with the conputer/radio
subsystem 200, and the i ntegrated hel net assenbly subsystem 400 to form
one conpl e em that enables the soldier to fully utilize t he
capabilities owoaﬂ%%%ﬁ t he subsystens. The weapon 20 suﬁ‘é&i@ﬁiﬂ?’sbo
includes a nodul ar weapon 536, a thernmal weapon sight (TW8) 525, video
camer a 535 andt&@i’c{re&@@%ldﬁet at,gﬂlﬂﬁ;/amagféd%hg §§1 g L)é 530 i aht
operably connegi ed nodul ar . weapon and_infrared aimlig

537 (FIG 5). Thé ef’\'./alm e% gaﬁ?ﬁr"?%"éoﬁ&f@‘y%"ﬁﬁgg EhEPehe | aser range
25 finder/di gVesic@dnperidons hithe pagk CHimA(04 rsapdeating then, and

el evati on dat acpeputernnedplieo264 @ndsthe tradjetmodule 243. prieceEldexng by t he
weapon subsyst a1/ @32 TérendBOee) sbidibr's levelCof mEBLt WRAPLENgd ght 525 or

vi deo canera 535, | a fLn Ldi gl S ssenbly 530
data nmay be vi gae%&lgna%’?g%t F?/m%lrfg? %uri% eggiagg%ﬁheﬁgﬁge%?jsrgubsyst em
noads. - upoHpeseay herepn e ypreisal Sfeslony o ebe i dren -
dependence on ®B%pon nounted displays. This information can al so be
transmtted to ot héthespackl framdciod absb epravidesctise platform Fgrt tiee

conput er/ r adi 0 afitdrinas ¢626H)0 646816406 dnANbattarEad WAl i LS pack As
shown in Fi gur @rpne sfohevxm&%m BEEE 12" RESWILY proviadlan® tYPE Vel |

known in the are;‘cfgsnar&ec S

i . Y
12 S, £2% FB TAUEIBE: FRPOSIESoYithin sha page - 14-

pack frame 604 can extend from the inside of the pack frame
604 and through the LCE rib-cage straps 603. The ends of

15 the rib-cage straps 603 may include environmentally sealed
electrical connectors for mating with the integrated helmet
assembly subsystem 400, weapon subsystem 3500, RIPD 250, and
kKeyboard and hand-held display 26¢ (FIG. 4a). Integrating
the wiring harness within the LCE 601 prevents wire snagging

20 and provides enhanced mobility.

The ICE 601 also incorporated gquickly doffed modular

packs 654. Modular packs 654 includes approach pack 607,
sustainment packs 608, 609, and assault pi&k 610. The
modular packs 654 may be carried by the pack frame 604 in

25 various combinations to allow the soldier to tailor the load
to the specific mission, or carry other equipment with
compatible mounting studs.

The modular packs 654 may be quickly removed from the

pack frame 604 by way of a quick release coupling mechanism

30 within attachment points 680. In a preferred embodiment,
apprecach pack 607 include mounting studs (not shown)
extending outwardly from the approach pack backplane 657.
The studs on approach pack 607 mate with attachment points
660 and lock therein. The sustainment packs 608, 609 may be

35 attached to the approadh pack 607 and the assault pack nmay

' be either attached to the approach pack 607 or directly to
the bottom of the pack frame 604 via straps 653. The

18
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subsystem 500 to the soldier, integrated hel met assenbly subsyst em 400,
and to the conputer/radi o subsystem 200 via a junction block 925. In a
preferred enbodi nent, the wire harness 970 is a snall diameter cable
that is coiled woesmmaroid interference with the sol di er wrerussweselol dier i s
I n t he prone position, nnvfng t hrough brush or tight spaces, or I n
an overhead or around a cor ?fg ng/surve‘ Ceoq Péltlon The sensor
segnent of the 3RPFRAFMPAEES 80 yrpae packy; 3 58 £ REFEW o BBYi By of the
nmodul ar weapon 1®eved tfxont the) Prek dirREe ot VigHhe,releadsr Aeuing0 may be
formed of a nechhnioh withiooattadhineatbpsiohtd emdycpxﬂrls.nenoh sheel ds

install ed into pagstAR QE ﬁ{aeltbp JhengNeldx Prane €68. envi ronnment al

protection gnd str u’?é”ﬁf‘;?r ﬂ&% es&@ggote quc qﬁgea saf injection

nol ded, gl ass fjlle Fg esa %utes ort while
provi di ng the rigd %‘El equ#l?‘!?%Fb’r‘FﬁYﬁt %%%¢ st it8 T?efh bR 536.
The harness 970608napto.ameunted iste i Fhenintegyated helrmet agpemply3s and

qui ckl y i nt er cofiagbten beatlatar 4881325 to priobeet /umegsémioreommas assenbl y
530, thermal Wem&e%m&&& 228ne AGet NAdtREESPi4bh ”gu.ol ghy diuvaénd
[ EMOL e COMPYY €T g arrbPTd Bhe ¢ Coaf{ngﬂ%ﬁ%gime{t Shiovthe 4d3! handed

users. conpu Dove 't he

trigger of the %GP&?‘%&BW%B" ARG ikinal,muadrank S'ﬂ“l"’é"g °f 188f%Xi oned to
al | ow a sol di erthreatt enargyandthe detertorsdedavide nlextapetiticstiondotise t he
features and adumetgpeSofofthi-éet la¥id the syiadiantl@{rasitibnudf ehé asetrenovi ng

their hands frogtdag thmut;hrg"hguggpgiggglt& 26k UslrphBhd r@lssamd taking their
eyes of f 1 the s%h senn\a% LISt 2o eh a%s_u V\Qg%qn sy ystem 500 al so
affords t he3ol GHSPL &% TRATR e be o Yt 5°survey the
battlefield from DPeERFiieR| LRFIFHaF ‘?’br’l? PAgaed eIREtFitRYYC ERetBe 535 and

t her mal we agenputeyfradipssuksyshen \209wi vienge the dnfprhation| §s exposi ng

t heir hands andpidiisEe@CRROBiS0 andt @uddraht andeyminationThe magni fi cation
and high resolution of the video camera 535 35 and thermal weapon sight

525 provi de?r% %5 qtégk“&/“ g@gg;’tm 3&Jﬁat can be viewed on the integrated

hel met asse

The computer/radio subsystem 200 is designed in
conjunction with the Software Subsystem (SS) 300. User
memory cards are accessed by opening a protective cover 281,

25 and the cards may be inserted into the computer module 244
compartment in any order. All of the user cards are keyed
to prevent insertion in the reverse direction.

The software subsystem 300 includes the programs and
operating instructions which interconnect the hardware of

30 the LW system 100 and allow the hardware, e.g.,
computer/radio platform and its external devices, to
communicate and share information. The software is of a
commercially available type well known in the art adapted to
facilitate the performance of the required function of the

35 IW system 100. )

The software subsystem 300 may be considered as
including three separate software configurations, an
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subsystem 400, stored in the conmputer/radi o subsystem 200,
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transmtted back to conmand for effective reconnai ssance It
is a feature ofwhlmemeapon subsystem 500 that the g%@ﬁs%;ﬂre of the
weapon subsystem 500 ensure that the 5 weapon subsystem can be easily
reconfigured to neet a wi de variety of mssion needs. Al conponents
are rail PRl ddatiopsgeenfd suration , SaGtandewigbeatrienp vieissdon s e-

posi tioned al onmtaheupprirk. cdidigakidiohy i s nmaxinm zed to ensure

availability, and p@H@%pPi;é‘Aﬁ%ﬁ'é’gﬂﬁB@%i ;Iofga&tsggd%rgqheusef ul m ssion
life. SurV|vab|I|t¥ of %-,?;l i y usi ]g t he weapon
mount ed t her mal® f ’Ef‘%sﬁﬁﬁn'\/l a'éo“"t,jz} £2,9888Y30 survey the
battlefield> roﬁﬂﬂctm%\#er the\s¥atam confitpuxaghen (tei prrMider contyoli afrared) is
em tted from t anieupdrtsliesimceions) @ locdtiony ndvigakivm) edgaiibprapf the
sol di er, el i ni naicatgomaitdbide)) 1xiet abt&ttdRAl 483 ng, gttabﬁicéwu' d reveal the
sol dier’'s posit4iQRiay), manage thbhfdsubY éﬁspﬁ;gggewrggrm cgﬂgpolyl ng a laser
range display manager), utility functions (video image processing,
10 word processor function, event timers), mission equipment
and supply (inventory tracking, planning and reporting), and
performance enhancement (self-contained user training,
reference data). '
The system configuration contains the general purpose
15 graphic tool boxes upon which the graphic user interface is
constructed. The system configuration provides control of
communications, equipment operation, work station operation,
data services, user interface and operating system.
Communications control encapsulates the complexity of the
20 ‘communications interfaces to simplify application
configuration software code and avoid duplication and
provide connectivity throughout the LW system 100 and the
digitized battlefield. The equipment manager contains all
of the equipment unique codes and provides a general
25 interface to other units that do not change if the equipment
changes. The equipment manager permits soldier control over
the equipment through the LW control panel. The work
station operation contains all start-up and configuration
code, i.e., initialization, access control, so that all
30 other functions can focus on main processing. The data
services of the system configuration includes such tools as
l1ist manager, coordinate-conversion, table manager and
sketching tool. The user interface includes a voice
interface, help and the like. The system configuration
35 manages a set of data and devices to insulate the
application configuration from any input changes to the data
formats or device characteristics.

20
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finder and digital conpass 530 to pinpoint exact target ~ locations for
accurate direct and indirect fire. The high 20 magnification of both the
vi deo canera 535 and t hernal weapon sight 525 enhances the soldier's
surveillance and target acquisition capabilities. _ The weapon
subsystem 500 | wodearsgned to interface with “the sol diretussepsovi de
rapi d operation, ease of use, and 25 maxi num ut Irrl): ty5§8d ?Lf ect : veness.

The | aser range finder/digital conpass asse y ermal weapon

si ght 525, and THft ﬂ“&F%ﬁP’hgﬁFﬁgﬂl’PgﬁE apnfignrationareyitss septrek o

i ntegral batteritfsnispionspbapning missjipe amsliysisowser rintieeface, ‘art and may
be qui ckly accessimdiemdathantiad ties H@ORNEsiohh@ata0suppz@),  ange

finder/digital conpagge aveeide) saRdl TRk 5’& is cor}Q¥RE&S st;ytmetkw ba]‘ Eherelres
acqui Tes o 18 oelrgei SuebElices yien saen sBabta’on Birelpked sockhs ange

fi gder/ digital ®ain ‘B'?ﬁﬁ?g %&§@ﬁb‘i’g9r33§°’bp9€r %é""a§Y%F%F-PSI #ndnis i onal ,
stand- 35 al oneselfr-eontadned cfort hecpamriticnkar enbsysuens y Aceord y1yorby he
heads- up di spl ayredddiny ahecosttabpenitdetick er s CiottalE aaaitiddander/ digital
conpass assenbl YElﬁéQim;@%abaﬁéa gcpn the softuare. pa ’éi?ei’g%%"%l’ age -16- -

14 nmosa

WO 97/ 2752 7 replacing a Part%. so tware packagepwith e pey mfware
package.

The mission data support configuration prepares the
movable mission data modules for use in the LW system 100
and reads data from mission log modules generated during IW
15 operation.
In a preferred embodiment the software is associated
with each module to allow the portability and

interchangeability of the various modules forming the LW
system.

20
INTERFACE

Electrical interfaces between the four Land Warrior

hardware subsystems provides an integrated compact

25 electrical connection between the subsystems. A wire
harness torso segment links the computer/radio subsystem 200
with the remote input pointing device 250, main battery 644,
and soldier, squad and global positicning unit antennas
640b, 640a, 640c. The torso segment is completely

30 integrated with the load carrying'equipment 6801 to minimize
snagging, tangling, maximize strength, and provide
shielding/environmental protection. & keyboard 260a and a
hand-held display 260b share a common interface with the
remote input pointing device 250 to simplify their

35 connection to the computer/radic subsystem 200 without
removal of the load carrying equipment 601 via the junction
block 925. The weapon and sensor wire harness segments 970,
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finder/digital conpass assenbly 530 display is clearly visible yet it
Is small enough not to obstruct peripheral vi si on when the soldier
‘positions their cheek on the weapon stock for aimng. The | aser range
finder/digital conpass 5 assenbly 530 controls are positioned within

finger reach ohas; the soldier is in any aining positi faci ng
t he | aser range finder/digital conpass assenbly.530 vﬁ 7@59{ weapon
wi re harness 970, and the conputer/radi o subsystem 200, allows the

systemto opergi¢ grodiad BonfbetiViep Hdivesr Hblectaipatepdanapdent and |
redundant contrglg %QE'M 4da tnr%ﬁé%%déﬁ%&a:‘lnh%{fézgwf ctoi?.ﬁ laser range

finder/digital rrgass g t% corrput er/radio
subsyst em cont Fﬁf%t videp qab‘ﬁ’é"l &35nctherBat Yo92Pgh s 9(9F 525, t he weapon

or using the rvespar mapaked)chrPRdtey centrods B59 aad ﬂMcanmrsd aimingr ont of
the sol diers 1ight s537Jhe conponents form ng the weapon subsystem 500 are -

]9:‘ der 235 yﬁ:ycomﬂme&a&i )éaiéﬁﬂié &erref&@r@gﬁqno §6n thet;mg%agval Bole rom
Fi bertek. The gser /@iﬁit l’f%gé%&asggg bkl $ 5:& re ?m% wecfpgﬂd ruggedi zed
as required tosl'?&ﬁ"b\?ésre%q 478 Rignals (t‘if Wé%lﬁém‘f‘f’?lé §ﬁ%‘6k ingthg | arly, the
vi deo canera 538thefrom théhideetcameya SSASt ahd cheonak werpdh \syatem| abl e hi gh
perfgrmslncgg tszsafﬁiﬁteTi&tivafiﬂziéagﬂiﬂ)%ﬂ?‘ﬁ\?dohﬁ hagnezgo §§§fsyste?13§00
are designe %4,15 o Sadeb R bEGH n/&@hsor
| nt egr at ed Hel system 4 now to FIGS. 2
and ?1 there i ¥ §?ﬂﬂ/\/§‘ Ftéjlgg y”"\/\ﬁ???‘d\; | e FRERF ?;}b‘{ﬁﬂgsenbl y
Subsyst em (| HASPSeRRI-¥Y36ubsYRESHAAI saamenh éﬁr"&t’eﬂlﬁ%ﬂ‘! harpesse| net shel | 402
i ncor porati ng @revidsse conmghivity fxouw Sheyebrputey)/vadior subsystem 200
sensor/ di spkay tastrddensés 2 ifsplag AssehgilesSs $1)l hBgasutd 486} and laser _
acquisition, | %g@ﬁgg&ts qggrs‘ﬂOS,PoA&Q Efg g_lpreq,t &\@I’d’llzlag ) VAC) "ﬁ'ﬂfl‘ an audio
r |

headset assenbl OVI nlc tions ca

iTIty.
The audi o head é%%éﬂﬁl l@% r@é"ﬁé% ’i“(?"’@ljt% + CONETEL | 1o hel net
402 with vel cr #ignaisg ai‘ﬁeb?%dﬁeﬁ y.p@.o comprise the integrated helmet
assembly subsystem 400 interface.

20 In addition, laser detector power, event detection and
amplitude signals are also routed through the Integrated
helmet assembly subsystem segment 400. In the event of a
computer/radio failure, RS-170 signals from the thermal
weapon system 525 or videc camera 535, can be routed to the

25 head mounted display electronics 432. This is accomplished
via coaxial switches within the junction block 925.

Also included in the interface of the LW system 100 is
the soldier interface with all the subsystem and component
parts. To assist the soldier in organizing the enormous

30 volume of available information and function, there is
provided a graphical user interface (GUI) which is a
software based, hardware implemented system. The graphical
user interface controls the flow of data to provide the
soldier with only the information needed to increase his

35 1lethality and survivability in combat, without introducxng
cognitive overload. '

The LW system graphical user interface (GUI) consists

22
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conput er/radi o subsystem 200 via a mni-plug in the hel net liner. The
audi o headset assenbly 450 permts soldier-to- - sol di er and squad

| eader -t o- pl at.oon_hi gher echel on conmmuni cation. The audi 0 headset
assenbly 450 has 5 integrated a |ightweight electric boom m crophone, and
speaker onto the hel met suspension systemto provide the LW with a
hands-free comuni cati:on capability. . .- A helnet nmount 441 at the
front-center of the helmet . = 402 alloms elther day or night heads-up

di spl ays 440, 445 to 10 be att ached: The sensor/dlsplay_assenbly 432
oper at es either 'in a stand alone node, directly connected to the

t hermal weapon sight 525 or ‘'vi deo caner&:-535;=-6or in - -conjunction with

t he conputer/radi o system 200 as the connection with wvar.ious video,
graphi cal, and synbolic.15 information.sources..., .  The
sensor/dlsplay assenbl y 432 prOVIdes vi deo |nfornat|on t hrough t he day
or ni ght heads-up display 440, 445 to the soldier to allow target
acquisition and-  detection, target range detern1nat|on soldler | ocati on
20 determ nation, or ‘other conputer generated dlgltlzed



battlefield information required by the soldier. An Active Mat ri x

El ectrol um nescent (AMEL) panel of a conventi onal desi gn housed in the
day and ni ght heads-up display 440, 445 are driven by a common displ ay
drive el ectronics nodule 425 25 nounted on the rear of the hel net.

Power for the nwawesed day heads-up displays 440, 445 PCTRSLRISONI CS | S
received fromthe nmain battery 644 (FIG 3). The brightness and
contrast controls for the night and day heads-up di splays 440, 445 are

conveni ent | y | oGat %maaeéovitsqaﬁq:amai Gha YRR o] Qekedds cRhEached to
the soldier’ the s&[é or 91%;,5*‘%‘{: '%3,%5 11'1@.; rzgﬁéqkfggs& assegﬁft area. The

nonocul ar heI nmet Ymatical | y turns
of f when fli ppe®BpYStem,400T H3 ‘?“'rﬂ?é splay 2£0b, pnd imandRulatest Ehemi nt ai n
| i ght security. i3@ormationTWith rthegrmose hwugeandi poshblonigabdevicem wi ri ng
har ness - #3Gseas an environnental |y protected qui ck-di sconnect to the

Land Warrior subsystgga gﬁ{@aqeuképq}lt%a@eo e e
\]/'\16) 97/ 27527 a szmple,g%uhxlnrx]{teive thtrRoM con gf: 6%19%&13 h%i IGqu e -18-

(4)
Proteative O ot RihGPendf Fvater LBui ;ﬁ’ént’e‘!ﬂ?&s%ﬂ'@nﬁa@(}’““im device :

250 provides omnidirectional control via a touch pad 250a of

10 an easy to follow graphical user interface cursor, which is
used to select simple pictorial icons representing operation
options. The graphical user - interface includes access to
tactical data including digitized battlefield information,
electronic range cards, video imaging, radio control,

15 electronic message generation and reception, and inventory
status. It also provides utilities such as word processing,
file management and graphics manipulation.

Graphical user interface information is typically
viewed through the day/night heads-up displays 440, 445 in

20 an uncluttered, easy-to-read format. The helmet mounted
display provides high-resoclution, hands-free viewing of
displays. This includes targeting data from the laser range
finder/ digital compass assembly 530 or thermal weapon
system 525 and crucial tactical positioning facts. 1In

25 addition to the normal visual presentation of information,
aural announcements are made through the integrated helmet
assembly subsystem headphone 455.

It will appreciated that although the present invention
has been described with reference to the soldier and the art

30 of war, the present invention is equally applicable to law
enforcement personnel.
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The Protective Cothing and I ndividual Equi pnment Subsystem (PCI ES) 600
provides the soldier wwth protection 5 frombattlefield.hazards

(environment al fbal 1 Sti S/ | a5@\idet Hos Bear Ki1@H! | 1 LY 10 |THIS SHEETIMAS BEEN
equi pnent, and easily rraneuvetlllm “JH"I ll!Ettl efield. REPLACED shown in
s oL oY TR Y S P

FIGS. 4 and 6-8, the protecti and indiV
subsyst em.600 g¥RerFI7y consi y arnor 719, ardvamdn@saryi ng

equi pnrent (LCE) 601, a arnor vest.721, nodul ar packs 654, and | aser
detectors 408, 410. The body arnmor 719 (FIG 7-8) includes
shoul der pads 725, and a soft arnor vest 721 wth flaps 722 and 723 for
15 easy don/doff and nedical access. The side opening design f or med
by flaps 722 and 723 jilation and heat stress reduction
when the vest is worn open in nonconbat situations. The side opening
723 al so provides gasy aq‘g,e %o battlef I el d uni form pockets. The vest:
721 al so includes 20 r?vdi gf%ﬁfanl BIFCaReatul it [SercenOeapabye bal | i stic
plate 719 may be % RE S sdparionsl poakeiess 2ha for
i ncreased protection.® °‘B‘B‘é‘?ﬁ“ﬂ§‘ cReebiyY.akhe sbeular syat@ced i n the
back (not shown) of t‘f?@”&’é‘é?g’nl f or additional ballistic protection.
25 A substantial beh@texality pficesontimmphé Rgdkladysubbdtans for /19 | S

that ventilation 28 cesievidiad zmal-tieatsitbatdsha) achieféhs and WhRReL e Vest is
worn open whi | e mai nt xmebhmigationk GaphBi 10§ ; the front and back of t he

soldier's torso via the piabss édfrying: eqei,g.g;,@qggty, |Jh9r=% 724 can
al so be added to the B +h®dhLeedVia & AntdRacdP bl 9(1%”13;. ody
arnor 719 are Of oft 1h¥ S AR RRG b Lmam.k, & W body

B soagtes and h
o £gp opesht E'“"%m i ?”Z:Lglrsug

armor 719 is functigonal | y,ifteWaled %
e
gé conpre t&%’?/@??ﬂ’é“t’@‘ﬁlﬂ“"ﬂ‘h‘&fs 3rgans.

the incorporation of I
under the vest 35 72 muggéé

As shown in FIG 6, the i ncludes a | ow profile, body
contoured, pack frane 604 that is specifically designed
17 The modular system of claim 1 wherein said wmodular

20 suhsyatans provide enhanced -ballistic protection, threat

detection, field-of-vision, inter-communication, navigation
and weapon control.

3. The modular aystem of claim 1 vherein said modular

25 gubsystems include an Integrated Helmet Assembly Subsystenm
(IHAS), a Computer/Radio Subsysten (CRS), a Weapon Subsystenm
(W8), a Protective Clothing and Individual Equipment
Subsystem (PCIES), and a Software Subsystem (SS).

30 4. The modular system of claim 3 wherein said integrated
helpet assembly subsystem includes an integrated heads-up

display for displaying information processed by said data
.control device.

s 5. The modulzar systen of claim 4 wherein said integrated
helmet asmssmbly subsystem includes a heilmet for mounting
said heads-up display and having an audic headset assembly
for transnitting and receiving audic communications.

24
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fati gue. The pack frame 604 incorporates flex j 0| nt TMSHEE HEAS ‘BEEN
vertical sections-of the packThis Seet HaOBees eding t HERI&@EDrmduI ¢
244 and the radi e 243. nt 632 extena drer’

| evel of conf orlt‘%an %wange mmmHm" conput er nodul e g’lﬁwgnd radl o]
nodul e 243-are supported between the vertical sections of the pack
frame 604.

The pack frame 604 al so provides the platformfor
the 10 antennae (640a, 640b, 640c) and batteries 644. The pack frame

604 vertical supports are hollow to provide an encl osed chanber for
wire routing. The w fes W Apdplar systen pelaim amhetih ssia Retketld from t he
i nsi de of the pack fingides a HoNakity dthsewghs tthe deClctihg oC Bghar Stnkats 603.
The ends of -15 the ¢o¥hempdddareaps 603 may i nclude environnental ly seal ed
el ectrical connectors for mating with the integrated hel rret assenbl y
subsyst em 400, weapon. s Uiy sib&ilebMacdl BP 350 1aﬂ£1-:n. rd, and

hand- hel d di spl ay 26@1ddah Gos$onidd!kgbbed! & ,mg g%:h rness vvnthl n
the LCE 601 preventscgﬁgtglsdg@g@ n ﬁ?’ gﬁﬂ fs en ce
c

The LCE 601 also inc '*6"54 I\/bdul ar
packs 654 incl udes a%woac%% \:o a position ofﬁaa:.d modular

fsp.l.ayinb said posit:ion on said heada-up
10 display.

8. The modular system of claium 1 wherein said data centrol

device includss a plug-in, plug-out cireuit carad
architecture.

15

9. The modular system of claim 3 wherein said
computer/radic subsystem includes a plurality of individuals

radies providing voica and data communication between
soldiers.

20

10. The modular system of claim 3 wherein said Weapon
Subsystem includes a modular weapon having a thermal weapon
aight, video camera, laser range finder and digital compass

assembly opsrably connected to saicd nmodular weapon.
25 -

1l. The modular system of claim 10 wherein said thermal
waapon sight, video camera, laser range finder and digital
compaas asgsemnbly sense information and tranamit sensed
information to a data control device for processing and

30 display of said sensed information on a heads-up display.

12. The nmodular system of claim 3 wherein said Protective
Clothing and individual Eguipment Subsystem includes

ballistic protection armor worn by the soldier.
s

13. The modular system of claim 3 wherein said ballistic

protection armor includes an armor vest having a ballistic

25
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sust ai nment packs 608, 609, and assault pack 610. The
may be carried by the pack frame 604 in 25  various conpi

the soldier to tailor the | oad to the specific m ssTHIS SHFET HASBEENhET
h

equi pment with conpat i blﬂusrgggé@hwe,ﬁ fised

654 may be quickly renoved fro frarre 604 %

rel ease coupl i NWORBWFENI sm 30 Tm |“ﬂ£ m nt poi nt s 66BCT/USITIO0561
preferred enbodi nent, app ncl ude nounting studs (not
shown) extending outwardly fromthe appr oach pack backpl ane 657.
The studs on approach pack 607 mate with attachment points - 660 and

| ock therein. The sustai nnent packs 608, 609 nay be 35 attached to the
approach pack 607 and, t he assaul

Eﬂ&ckma be either attached to the
appr oach pack 607 or Pt n

2 fReNY,Btatsmasket 9€ ssdd arken vest504 Vi a
st raps 653. The ballis c p].ate nounted within a rean plate pocket of

Printed from M nosa 6%%8Fagovest3fors; byld iatigeprozection. WO 97/ 27527
PCT/ US97/ 00561 approach ‘pack 607, and those packs attached thereto,
may be renoved f nem trhe wodglarf syanen GR4cldin it eredt @ase 16&40 | Ng

mechani smw t hi n at t zakiEn daisient GRe1dMgs (N ttivaJardnatgl@raliey s2ndl e 718 at
the top of the pack fihaiAaGiK1oad packs for carrying equipment, said frame

nodul ar packs 654

having a quick release mechanism for doffing said load packs
from said frame.

0

i5. An integrated man-portable modular system capable of

providing a soldiar with real-time situational awareness and

advanced communications capablility, the modular system
comprising:

15 a plurality of reconfigurable modular subsystems for

providing real-time situational awareness and advanced

communications capéhill_ty, wherein said modular subsystems

include an Integrated Helmet Asasmbly Subsystem (IHAS), a

Computer/Radio Subsystex (CRS), a Weapon Subsystem (W), a
20 Protective Clothing and Individual Equipment Subsystem

(PCIES), and a Software Subnyatem (S5);

a load carrying equipment for carrying said subsystenms
by the soldiar as an integrated unit and facilitating flow
of information betwesn said subsystems and the soldier: and

a data control device for operatively processing and
controlling flow of information between said subsystems and
the soldier, said data control device having a plug-in,
plug-cut circuit card architecture.

25

30 16. The modular system of claim 15 wharein said intagrated

halmet assembly subsystem includes an integrated heads-up

display for displaying information processed by said data
control devica.

45 17. The modular systam of claim 16 wvherein said integrated
helmet assembly subsystem includes a helmet for mounting
said heads-up display and having an audic headset asszembly

28
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5 The fi'nal conponent of the protective clothing and i ndi vi dual
equi pnent subsystem 600, is the |aser detectors 608,610, nounted into
a the integrated hel met assenbly subsyst em bracket s| #4f g HR %gﬁhabt
the sensors and to ensure nodul arity. The | aser detgctor E ﬁ y
i nclude 10 an arraz of four sensors optimally placed tlo—p+ow ¢§9I

360 degree cover ¥§E"2H8Y i ndi vi dual quadrant warni ng of | asePCTUSIMpaSGlcat
energy. The detectors provide alert notification of the type of threat
and the quadrant direction of the |aser t hreat through an aural signal
to the earphone 455 and 15 visual signals through the heads-up display
432. Detection information is passed electrically to the

conput er/radi 0 Subgys tesiaadEn; € i nf or.pation i.s processed for
il a5 L L L

ri sk and quadrant determ nation. tem 300

The conputer/radio, ybg{% 200 i S desi%ed in _conjunction with the

Sof t war e Subsyst emli ?S} TUABE FYsten of CAin 16 yherein kelmsed by opening

a protective cover i p%{ﬁal{tﬁﬁﬁmtﬁa?’b%“?ﬁ%ieﬁt%éﬁmm conput er

nodul e 244 ZofBareni2i®5t any order. Al of the user cards are keyed

to prevent insertion in the reverse direction. The software

subsyst em 300 i ncl #8es Tehdmogplsgy syrtemmt clain IGDRrEher GoupdSiingCs i ons whi ch

i nterconnect the healdwedr poriti@ing tdystdn/\bparat Siin § dnaddled Ich Wik hgehar dwar e,

e.g., conput erconthiioaqviies § @sta gnsbal t gostiioninA byl i Benial S

communi cat e andisharecisaing ThtdraRtiohNfa1806d VR LpbsitOin 82 saia nB&lK‘IEr cially
a

avai | abl e type vel |syktaivind @iy g s@@OBidAdidPon saia fhﬂﬁu-% te the
performance of the gigdidy.ed function of the 35 LWsystem 100.

The software subsystem 300 may be consi dered as i ncluding three
separate software configurations, an . 19

This Sheet Has Been Reilaced

A
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Printed from M nosa 05/06/ 1999 13: 45: 46 page -21- WO 97/ 27527
PCT/ US97/ 00561 applications configuration, system configuration,

m ssi on data support configuration. The application
configuration focuses on the - requirenents of the LWm ssion. It
utilizes generalw®ohagti ons in the system configuration tacpgseveesq contro
of various battle functions (location/navigation, map display,

|l ocation dat abase, | aser detection warning, graphics di spl ay), manage

t he visual displays (programcontrol, di spl ay manager), utility
functions (video i mage processing, 10 word processor function, €vent
timers), -m ssion equi pnent and supply (inventory tracking, planning and
reporting), and performance enhancenment (self-contained user training,
reference data). The m confi gy i contains the genera
graphig user interface is
provi dges contpol of

comuni cati ons, equi pnent opefrgti oh,, work stjation eration, dat a
services, user interface and eraffi ng systgm Comuni cat i ons control
encapsul ates the conplexity of%tggel 20 comur|i c ns interfaces to sinplify
application configuration t oid duplication and
provi de connectivity througho LVVsys+€d31§0 and the digitized
battlefield. The equi pment nefig@@r| cont aijns |a&HE of the equi pnent uni que
codes and provi des a general Interfacef tqd ofMer units that do not change
if the equi pnent

in

System

Land Warrior
FIG. |

Protective Clothing & Individual
Eqoipment Subsystem

600~

Compuler/Radio Subsysiem
Software
Subsysiem

200'/’
300/

1/6
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changes. The equi pnment nanager permts soldier control over t he

equi pnent through the LWcontrol panel. The work station operation
contains all start-up and configuration code, i.e., initialization,
access control, so that all 30 other functions can focus on main
processi ng. Thgygladhaeszy services of the system confi gur nCTse74086€1| udes
such tools as | 1 st manager, coordi nate conversion, table manager and
sketching tool. The user interface includes a voice interface, help
and the |like. The system configuration 35 nmanages a set of data and devices
to insulate the application configuration fromany input changes to

t he data formats or device characteristics.

20 Printed from M nosa 05/06/ 1999 13: 45: 46 page -22-
WO 97/ 27527 . PCT/ US97/ 00561

The m ssion data support configuration provides control of m ssion

pl anni ng, m ssion analysis, user_jnterface, m ssion data utilities and
m ssi on data support. The poftware subsystem 300 is configured so
that the 5 software associ ated M8t hf each subsystemis unrelated to the

ta

mai n function of the operation ké,,; ne LW
sel f-contained for a particul ar
: 3 Bpyste
£
-]
-
»
w

o -

' ot -

so | 1mEE] | g2 S

38 | 1BEs|| B8 || 5 o

(5,19 16'&35,“ wﬂ:n 3= .

Al g & e o
N o | L
7Y E - oy
<51 [BEE| (B 8| |
@ » 0
gs Eéaﬂgﬁam g%
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2IECle ” “la | “ (8
© |E < 8 )
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reduci ng the interdependence of the software additional functi ons may
be -added to the software package by nerely 10 replacing a particular
sof tware package with a new software package. - The m ssion data
support configuration prepares the novabl e m ssion data nodul es for use
in the LWsyst eniwgofhrszz and reads data from m ssion | og npgﬂhgﬁmgﬁnerated
during LW15 operation. In a preferred enbodi nent the software is
associ ated -- with each nodule to allow the portability and
i nterchangeability of the various nodules formng the LW system 20
| NTERFACE El ectrical interfaces between the four Land Warrior
har dwar e subsystens provides an integrated conpact 25 electrical
connection between the subsystens. A wre har ness torso segnent |inks
t he conputer/radi o subsystem 200 - with the renote input pointing device
250, main battery 644, and sol di er, squad and gl obal positioning unit
ant ennas 640b, 640a, 640c. The torso segnent is conpletely 30
integrated with the | oad carrying equi pment 601 to mnimze snhaggi ng,
tangling, maxim zg4gd en ., Fybyorovi de shi el di ng/ envi r onnent al
protection. A keyboar 60a and hand-hel d di spl ay 260b share a common
interface with the rq t ek Aiput poi ATFNg deyjce 250 to sinplify their . -
35 connection to the conp i o Bleut renoval of
the | oad carrying equip a&u vita =tTCL i ; bl ock 925. The weapon
and sensor wire harness ts 970 '
21 Pr i Tt 999-93345: 46 page -23-
GOl—

'\r | - -245

—_— 200
225 244

281 -... - 227
226

T - - 201 228

G34~..

\

G42a -
[~ = - 642b

)
b\
14
LN e”

644
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WD 97/ 27527 PCT/ US97/ 00561 980
provi de connectivity between the conputer/radio subsystem 200 and the

| aser range finder/digital conpass assenbly 530, video canera 535,

t hermal weapon sight 525, weapon nounted conputer controls 550 and the
infrared ai m ngwaerhisgght 537. Digital signals fopcrasRbisOreration
of the | aser range finder/digital conpass assenbly 530 and t her nal
weapon’ .system 525; RS 170 signals (of the type well known in the

art) fromthe video canera 535 and thermal weapon system 10 525, renote
activation of the infrared aimlight 537, and power to the camera 535
are routed through the weapon/sensor W ring harness 970, 980 segnent.
The integrated hel met assenbly subsystem 400 segnent g the W ring

har ness provi des connectivity fromthe Q@ﬂputer/%?@ subsysten1200 15
to the sensor display assenblies 432, hgedset detectors
408, 410. Power (5, +7, -3 Vdc & 200 VAQ
type well known in the art), control afset audio conprise
t he integrated hel met assenpgy 4 . Ac80, 20 I'n
addition, |aser detector power, evsnt ;‘-'ﬂ_,. . t#pl i tude signals
are also routed thro hey | nt atmﬂ:'__ oy . subsysten1
segment 400. In the ?EG gL af_:, ;;Lxg, & FV4RS 170 signal s
fromthe thermal weapon systemlﬁ 705 S, can be routed

rs ¢ Al so incl uded
|e‘¥5q nterface with
he soldier in

via coaxial switches mﬁ%hln bBE j unct i QIENN
inthe interface of REPLW s .ten1100 I's @9.,.
all the subsystem and 458apks. Crnd
organi zi ng the enor ifyp 3

4/6
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30 volune of available information and function, there is provi ded a

graphi cal user interface (GQJ) which is a sof tware based, hardware

i npl ement ed system The graphi cal user interface controls the flow of
data to provide the soldier with only the informati on needed to
increase his 35 whefhbity and survivability in conbat, W gcdimrisbmobdsir oduci ng
cognitive overl oad. The LVVsysten1graph|caI user interface (GUJ)
consi sts '

Printed from M nosa 05/06/ 1999 13: 45: 46 page -24- VWHAT | S
CLAM ED | S: 1. An |nteg@@E?- nan portable ggdular systen1(rwp)capable of
providing a soldigr wWth rea - awar eness and copmuni cati ons
capability, the el SR ) : ity of
reconfi gurabl e nmogul 2 subsyS S \\\e, I N provi di ng
real -time situatipph =emiysai D\copuni ¢ H pabi Il ty; wherein
sai d ’ . ‘ '

5/6
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nmodul ar subsystens. include an integrated hel net assenbly subsystem (1 HAS),
a conputer/radi o subsystem (CRS), a weapon subsystem (WE), a protective

cl ot hi ng and i ndivi dual equi prent subsystem (PCIES), and a software
subsystem (SS); a |load carrying equi pnent (601) for carrying said
subsyst ens (ZOOVWEUOﬂﬂﬂOO 500, 600) by the soldier as an rorusgposssed uni t
and facilitating flow of information between said subsystens and

t he sol di er; and a data control device (201la) for operatively
processi ng and controlling flow of information between said

subsystens (200, 300, 400, 500, 600) and the soldier. 2. The nodul ar
system (100) of claim1 wherein said nodul ar subsystens (200, 300, 400,
500, 600) provide ballistic protection, threat detection, field-of-vision,
i nter-comuni cation, navigation and weapon control. 3. The nodul ar
system of claim 1l wherein said integpste helHB assenbly subsystem (400)
i-ncl udes an integrated heads-up dis di spl ayi ng i nformati on

processed by said data. _ evice (201a). 4. The nodul ar
system of claim3 wherein said int f&g el met assenbly subsystem (400)
i ncl udes a hel net (402) for nountin ; %ﬁﬂs up display (432) and haV|ng
an audi o headset assenbly (450 { 17 ' ng and receiving audio
25
M. \—o970
. N
719
\b

FIG. 7
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o REPLACEWCHT SHEET  a1me3ye -4
comruni-cati ons. 5. The nodul ar sys*t:emRo?' clT}ai md W ergl’n-_salrd h%ﬂ'r@%333 4
(402) includes a plurality of sensers (-408,410) :for detecting a |aser

threat to the -sol dier. 6. The nodul ar
conprising a global positioning system (2
data control device (201a), said global p
processing information rel-ated to a posit
and di splaying said position on-"a heads

hludes 4 pHERT 8 sl s o oo

e, LU im ' _ ‘
RS 2. o R

i ¢ .
architecture.

Ds| t1 oni ng syste

on @f7 AgGtggRdu
up dlspLay (432

245) capabl e of
. system (100)

. 7. The
devi ce (201a)
.8 The nodul ar

system (100) of claim1 wherein said conputer/radi o subsystem (200)

i ncl udes a plyural i&% i?*\fﬁee. : g:\%ddugh§p[,§.¢_bgie( %ﬁéﬁnﬁ%gﬁﬁg

data conmuni ¢ati on bé ol diers

beBbOYLfbTgaugbee oY

r

System B

cl ai m 1 wher &fnpravd daspanssiiest whthooesl - thoeudbtuatiodalaawacepess
(536) havi ng aand hesiiilin YE2006n S| BRbab2i3ky,Vided melBLax( %%@ueﬂ_s_%;?gob?nge

finder and digifal, c,%rg_)'ass assenbly (530) operably connected to sai

nodul ar weap

a plurality of re'co'nfigurable modular subsystems (200,
300, 400, 500, 600) for providing real-time situational
awareness _énd said. comu.'nic_:a.tions -capability; wherein said
modular subsystems include an integrated helmet assembly

.subsysté'm (IHAS), é. computer/radio subsystem (CRS a weapon

subsystem (WE), a protective clothing and individual

~equipment subsystem (PCIES), and a software"subsystem (ss);

a2 load carrying equipment (601) for carrying said
subsystems (200, 300, 400, 500, 600) by the soldier
as an integrated unit and facilitating flow of informatiocn
between said _____ subsystems and the soldier:; and
a data control device (20la) for operatively
pProcessing and controlling flow of information between said
subsystems (200, 300, 400, 500, 600) and the.
soldier. - o

2. The modular system (100) of claim 1 wherein said
modular subsystems (200, 300, 400, 500, 600) provide

~ ballistic protection, threat detection, field-of-vision,

inter-communication, navigation and weapon control.

3.  The modular system of claim 1 wherein said integrated
helmet assembly subsystem ' (400) includes an integrated
heads~-up display (432) for displaying_ information processed

* c L M S *
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10. The nodul ar system (100) of claim9 wherein said thermal weapon sight™
(.525)%* video canera (535), |aser.range finder anR&EﬁA&Ecorrpass assenbl y
(580) sense information and transmt said sensed No' sai-d data
control device (201la) for processing and display of sal Sensed|
information on a heads-up display (432). 11. The nodul ar system (100)

of claim1 wherein said Protective dothing and Individual Equi pnent
Subsyst em (680) shial ydes baiittsli ¢ePLodcrtooa) armr worn by the sol dier.

12. The nodul ar system (100) of claim 11l wherein said ballistic
protection arnor includes an armor vest (721) having a ballistic plate .
(719) nounted.wi tThe moflubat gystempotkelaim2d)vwérain dsaidvintvegtatad

bal l'istic pl u #ﬂé{ e r e (721)

for ballisti gagr g?e%%l on. 3}"!@% é@ﬁ’ar"&s&q?tgeenio%lga}ge? g%zk ﬁ&r

wher ei n sai depBagisgr spidg DERAGSTIWEN L SRRY ?hdéﬁ‘ 3 havigpg (@Bv43uddad a

- plurality of neads&tda@éembpﬁd( POk Eox( Qi‘ﬁhsm&&l":@@f apdngeeduvPAgNAud sqi d
frame (604) havin ui ck rel ease mechani sm (660) for doffing. said |oad

packs (654) FF’W@&FG #PH%e (604). -14. An integrated nan-portable

nodul ar system (100) capabl e of providing a soldier with real -ti rre

si tuational agwar ig il ar system %@mﬁ:‘i‘é? t'PnﬁheféPﬂb'saf&’

modul ar syst®&m g nprising ura reconfigura F m)dul ar
subsystens (£48; )BOQnCAGGESSOE Bb@&'a%bFYprBGl d?ﬂ@sgﬁ?d f298.¢1fp for

situational aeteefeng andasardtRegadnteathaensotapaki.lity, wherein said
nmodul ar subsystems (200, 300, 400, 500, 600) include an Integrated HeI met

Assenbl y Subsystem (I HAS) (400), a - 26
6. ~ The modular system (100) of claim 1 further comprising

‘a global positioning system (245) operatively connected to
said data control device (20la), said glcbal positioning
system (245) capable .of processing information related to’
a position of said modular system (100) and displaying said
position on - a - heads-up display (432). -

A

T.. The modular system (100) of claim 1 wherein said data
control device (201a) includes a plu -in, plug-out circuit
card architecture. ' ' :

8  The modular system (100) of claim 1. wherein said
computer/radic subsystem (200) includes a plurality of
individuals radiocs (241a, 241b) providing voice and data

communication between soldiers.

9. The modular system ( 100) of claim 1 wherein sa‘id'
Weapon Subsystem (500) includes a medular weapon (536)
having a thermal weapon sight (525), video camera (535),
- laser range finder and digital compass assembly (530)
operably connected to said medular weapon (536). '

25
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Corrputer/Radl o] Subsystem (CRS) (200) a Weapon Subsystem (WB) SQQ).l a
Pr.ot ective O othing and I ndividual Equipnent %Q L,t.\em_(@er ES) (600) and
a Software Subsystem (SS) (300); ° a 1 oad cartryi'ng equi pnent (601) for
carrying said subsystems by the soldier as an integrated unit and
facilitating flow of information. between said subsystens (200, 300, 400,

500, 600) andthe oI d| er,; ~and ontrol_.devicg (2 for |
Chvel S 3R Ay en et nd Bl B P ARI S oA PBERIBer A o

T S mma@zsﬁdwwfm i

evi ce a u

wher ei n sai dj;;%?gd:?g{%daﬁgq-ta& ngng%ﬁs% E%&E@g’g? r(nsé c#rﬁzé a?:x)o

int ted h m&m% 1Pfﬂn"a§i@p ndffﬁl&éessed b

Is2u Sgcrdgtg contzoda) deybge (i'ahda Pispldyy 6F seaser s éé’:@s%d”rl%)

Ntaoda) (pokads sivly plldy

CFaim 13 vhe SR S Bppd-i8 dibray (27 rmdul_ar System of

Adl. The modular- system ( 100) ~of claim _1__ wherein said
Protective Clothing and _Individual' Equipment Subsystem
(600) includes ballistic | ‘protection armor worn by the
soldier. - - ' ' '

12, The modular sysi:em- (100) of claim -11 wherein said
ballistic 'protectidn armor includes an armor vest (721)
o/ having a ballistic plate (719) mounted within a front plate
| pocket (720) of said armor vest and ballistic plate mounted
within a rear plate pocket of said armor vest (721) for

ballistic protection.

13. The modular system (100) of claim 1 wherein said load
carrying egquipment (601) includes a frame (604) and a
plurality of individual 1locad packs (654) for carrying
equipment, said frame (604) having a quick release
mechanism (660) for doffing said load packs (654) from said
frame (604). -

14. An integrated 'mah_-partable modular system (100)
capable of providing a soldier with real-time situational
‘awareness and ' communications capability, the
modular system (100) comprising: " |
a plurality of reconfigurable modular subsgsystems (200,
300, 400, 500, 600) for providing said real-time situational
awareness and said communications éapability, wherein said
modular subslsi:ems (200, 300, 400, 500, 600) include an
Integrated Helmet Assembly Subsj'stem- (THAS) (400), a
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. hel met_assenbly subsystem (400) includes a hel net (402) for nnﬁg | ng
(450)

sai d heads-up display (432) and having an ﬁg&ﬁﬂﬂﬁ@ﬁﬂﬁﬁEbﬁE§§hﬂE

for transmtting and recei ving audi o comrun

16. The nodu

system (100) of claim 14 f he | Si [ tioni
(345) " oper alGaRRF <R/ Rshe PubEyRER o BRahT 4208)e ) WAREL 1505 S

gl obal
i nformati on

e');itgyopg aasﬁbﬁ:@ct&%@SEIOEgplﬁgljé}igof[ndﬁ{r?&ﬁéfi £8uipment

posi tion of sal r system 100) an

di spl ayi ng_ saikypasint | eRCOBS] - Upafids ftwatd32 t ss
L 11111111111111 R heady-,upandspl agoftwatd3Bubsystem (S3)-

(300) ; .

a load carrying equipment (601) for carrying said
subsystems by the soldier as an integrated unit and
facilitating flow of information between said subsystems
(200, 300, 400, 500, 600) and the soldier; and

a data control device (20la) for operatively processing

and controlling flow of information between said subsystems

(200, 300, 400, 500, 600) and the soldier, said data

¢

control device (201a) having a plug-in, plug-out circuit

card architecture;

| ar
system
aid

d

wherein said Integrated Helmet Assembly Subsystem (400)

includes (i) an integrated heads-up display (432) for

displaying information processed by said data control

device (201a) and (ii) a plurality of sensors (408, 410)

for detecting a laser threat to the soldier.

15.The modular system of claim 14 wherein said integrated
helmet assembly subsystem (400) includes a helmet (402)
for mounting said heads-up display (432) and having an
audio headset assembly (450) for transmitting and

receiving audio communications.

16.The modular system (100) of claim 14 further comprising
a global positioning system (245) operatively connected
to said data control device (20la), said global
positioning system (245) capable of processing
information related to a position of said modular system

(100) and displaying said position on a heads-up display

(432). | REPLACEMENT SHEET
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for transmtting and receiving audi o conmuni cati ons.

_ 18. The nodul ar
system of claim 16 wherein said hel net i'ncludes a plurality of sensors
for detecting a laser threat 5 to the soldier. 19. The rﬁ)‘aﬂér‘sag,nq.
system of claim 15 further- conprising a gl obal positioning sysqﬁgg
operatively connected to said data control device, saidg s

posi tioning
position of

heads- up

sai d

syst enpgapabl e of yify wikAERA Skl AbRGIRN On el i
_.Syst em arfergiidpten

ying said p05|t|oﬁ on said
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claims and to be republished in the event of the receipt of
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(54) Title: INTEGRATED, RECONFIGURABLE MAN-PORTABLE MODULAR SYSTEM

(57) Abstract

There is described an integrated recon-
figurable man-portable communication system,
adapted particularly for use in military or law en-
forcement tactical situations, including a modu-
lar compact computer with mission oriented hard-
ware and software which provides the focal point
for integration of various peripheral systems. The
reconfigurable man-portable system provides a
ballistic helmet with an integrated audio headset
assembly. The helmet also includes a modular
heads-up displays assembly for providing remote
viewing via a helmet mounted laser detection sys-
tem, thermal weapons site, weapon mounted re-
mote video system, and laser range finder/digital
compass assembly. The heads-up display assem-
bly and the audio headset assembly provides the
user with tactical information such as; 360 degree
laser detection from helmet mounted detectors,
target location for direct and indirect target en-
gagement from the weapon mounted laser range
finder/digital compass assembly, and navigational
positioning from a global positioning system and
individual radio module integrated within a mod-
ular load carrying device. The integration and
modularity of the man-portable system provides
a flexible, mission oriented system capable of
providing the user with enhanced awareness and
communications ability.
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