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s This invention relates qenerally to an inteqrated, 
reconfiqurable man-portable modular system. 

Modern technology, especially computers and 
electronics, hav~ advanced rapidly in the recent past. 
Accordingly, it would be advantageous to apply these 

10 technoloqical advances to the art of war. More 
particularly, it would be advantageous to apply the 
technoloqical advances to weapons and other equipment 
designed to help the modern soldier function better in 
battlefield situations and increase their chances for 

15 survival. 
Historically, foot soldiers also referred to as "Land 

Warriors" (LW), have sustained a relatively larqe percentaqe 
of all cambat casualties. Traditionally, the soldier•s 
s~rvivability has been based on the soldier's individual 

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

25 communications capabilities of these LWs while keepinq them 
i111mediately respQnsive and flexible enouqh 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 camplex system capable 

30 of providing the soldier 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 modular, soldier-
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centered individual fiqhtinq system which increases the 

soldier's operational effectiveness while providinq 

protection aqainst multiple hazards.on the battlefield. The 

LW system inteqrates state-of•the-art technoloqical 

5 components into a cohesive, liqht weiqht, cost-effective 

system that provides the soldier with advanced capabilities 

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 throuqh mission oriented 

hardware and software. The LW 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 niqht-vision 

15 imaqe 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 canter(s). The computer, radios 

and other electrical components are mounted within a 

20 contoured low profile backpack, a.k.a. load carryinq 

equipment (LCE), and a remote earphone and microphone for 

hands free operation are built into the helm.et assembly. 

The LCE provides the backbone for the inteqration of 

the LW system 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 inteqrated quick 

30 release mechanism.. 
several high tech components mounted on the soldier's 

weapon enhances tactical capabilities. For example, the 

laser ranqefinder/diqital compass assembly provides precise 

tarqet location for direct and indirect tarqet enqagement. 

35 A thermal siqht and video cam.era are used to view tarqets on 

the heads-up display thereby allowinq the soldier to acquire 

or engage tarqets with minimum exposure to a battlefield 
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threat. The LW system soldiers can determine their position 

and naviqate by using an inteqrated global positioning 

system and the computer/radio system. The laser range 

finder/diqital compass assembly can also be used for 

5 determining position and for navigation in the absence of 

the global positioning system information (in the event of 

no satellite coveraqe or qlobal positioninq system failure). 

An important design feature of the LW system is the 

modularity of the components which provides the flexibility 

10 to enhance soldier comfort and mobility, and also makes 

maintenance tasks easier to perform. An additional feature 

of the system is an integrated wiring harness and connector 

system embedded within the LCE which provides protection 

from inadvertent disconnection and snaqginqr minimizing 

15 waiqht, and addinq to the system's ruqqedness, and 

ultimately mobility and comfort of the soldier. 

S'UJllmltY 01' TD IJIVBRTJ:OR 

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 reconfigurable 

modular subsystems, a load carrying equipment for carryinq 

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 processinq and controlling the flow o~ 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 system is 

35 modular at multiple levels for mission tailoring and also 

for easy insertion of future technological enhancements. 

The LW system maximizes mission performance by 

3 

~8UBSTITUTE SHEET (RULE 26) 

Printed from Mimosa 05/06/1999 13:45:46 page -5-



W097/27527 PCT/US97/00561 

increasing mobility, lethality, and survivability. The 
soldier is the foundation of the fully inteqrated LW system 
desiqn. In addition to the ~oldier, the LW system has five 
subsystemsr the Integrated Helmet Assembly (IBAS), 

s computer/Radio (CRS), the Weapon (WS), the Protective 
Clothing and Individual Equipment (PCIES), and the Software 
(SS). The LW system provides a seam-less integration of the 
above mentioned subsystems in a functionally packaged design 
to assure the soldier can handle physical and coqnitive 

10 delllllnds presented in the battlefield resulting in qreater 
. mission capability, combat effectiveness and survivability. 

The integrated helmet assembly subsystem includes an 
integrated monocular heads-up display for all the 
inf crmation the soldier needs to successfully camplete a 

15 mission. Battlefield information such as maps, combat 
qraphics, friendly and enemy position, threat detection, 
t.arqet range and anqle, and weapon siqht viewinCJ are all 
controlled by the soldier. The integrated helmet assembly 
design incorporates a ballistic helmet, suspension/retention 

20 assembly, microphone, speaker, laser detectors, and 
day/night siqht displays. 

The computer/radio subsystem is built on a pluq-in, 
pluq-out PCMCIA circuit card architecture·and is thereby 
hiqhly lllodular, reliable and can be updated to meet current 

25 technoloqical 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 
JO the soldier's fingertips. The live video camera, infrared 

liqht, laser rangefinder/digital compass, thermal weapons 
siqht and close combat optics inteqrated on the soldier's 
weapon allows the soldier to more effectively desiqnate and 
hit targets. 

35 The protective clothinq and individual equipment 
subsystem provides a one size fits all load carrying 
equipment which fully integrates the torso seqment of the 

4 
.8l18111UTE SHEET (RULE 26} 

Printed from Mimosa 05/06/1999 13:45:46 page -6-



WO'J7/27527 PCf/US97/00561 

w1r1nq harness leavinq none of the harness exposed. The LW 

body armor is inteqrated with the load carryinq equipment 
and provides a side openinq armor vest. The side openinq 

desiqn allows for ventilation, heat stress reduction, easy 

5 access to battlefield uniform pockets and, when required, 

medical access. The vest also includes a side openinq front 

and rear plate pocket for receivinq a ballistic plate for 

increased protection. 
The LCE functions as a platform for the communication 

10 between the modular components of the LW system. The load 

carried by the LCE is desiqned to be close to the center of 
qravity of the wearer's body and be distributed between 

shoulder and the hips, thus improvinq the soldiers comfort 

and mobility. The protective clothinq and individual 

15 equipment subsystem also incorpor~tes modular load packs 

which can be added or removed from the LCE allowinq mission 

tailorinq without the burden of wearinq/carryinq items 

unnecessary to the mission. 
The software su))system when running 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 cOJlllllon operatinq 

environment. In addition, the system software provides the 

top level control/interface with the LW components, data 

handlinq and dissemination, system diagnostic and status, 

power management, and on line help features. The 
30 Application software provides the core battlefield 

capabilities such as a diqitized map display, command and 

control massaqinq, 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 loqs generated 

durinq operation of the LW system. 
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The LW system provides total inteqration of the soldier 
with electronic components, individual equipment, weaponry, 
and hazard protection. Particular object and advantaqes of 
the LW system include: increases in tarqet location 

5 accuracy provided by the•Laser Ranqe Finder/ Diqital Compass 
Assembly (LRF/DCA) and the Global Position System (GPS)r 
improvement in night operations afforded by a niqht vision 
equipment, and the ability to. rapidly exchange accurate 
surveillance data on enemy positions, tarqet locations and 

10 enhanced cOJlllllilnd and control between the soldiers, squad and 
Command center(s). All of the above is accomplished while 
enhancinq the soldier's mobility, sustainment and 
survivability. 

15 BRXBJ' DBSCRX~TIOH OF TBB DRAWXKGS 

FIG. 1 is a block diaqram of the Land Warrior (LW) system. 

PIG. 2 schematically illustrates data flow between the Land 
20 Warrior Subsystems and interfacinq external systems. 

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

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

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

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

35 FIG. 6 is an exploded isometric view of the load carryinq 
equipment (LCE) and pack load modules. 
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FIG. 7 illustrates the Land Warrior full body armor system 

in accordance with the present invention. 

FIG. 8 is a perspective view of the Land Warrior body armor 

s vest showinq a hard armor plate for additional ballistic 

protection in accordance with the present invention. 

DB'!AILBD DBSCltIPTIOH 

10 The LW system 100, as shown in FIG. 1, is 9enerally 

comprised of multiple modular components to increase combat 

effectiveness, situational awareness, and survivability of 

the LW on the battlefield. In a preferred embodiment, the 

LW system 100 of the present invention consists of five 

15 major subsystems, (1) a Computer/Radio subsystem (CRS) 200, 

(2) a Weapons Subsystem (WS} soo, (3) an Integrated Helmet 

Assembly Subsystem {IRAS} 400, (4) a Protective Clothinq and 

Individual Equipment Subsystem (PCIES) 600, and (5) a 

Software Subsystem 300. 

20 

(1) computer/Radio BUbsystem zoo 

The computer/Radio Subsystem (CRS) zoo provides the 

focal point for inteqration of the various peripheral 

25 systems and the computinq resources required to collect, 

consolidate, and manipulate data for display to the soldier. 

The computer/radio subsystem 200 also includes the primary 

control interface for the soldier to control the various 

subsystems. 
JO Referring now to FIG. 3, the computer/radio subsystem 

200 is·attached within the lower frame module &3C of the 

load carryinq equipment (LCE) 601. When the LCE &01 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 qravity. This 

avoids stressinq the soldier's spine. This LCE 601 houses 

the main power batteries &CC and wire harnesses and its 
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connectors avoiding any loose cabling that could snaq in the 

field. 
The computer/radio subsystem ZOD is integrated with the 

LCE 601 frame-work. Each of the ~ajor cOJllPuter/radio 

5 subsystem sub-assemblies are in a separate environmentally 

sealed unit. The major components to the computer/radio 

subsystem zoo include the squad radio 241&, soldier radio 

2C1b, 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, removabl.e 

and non-removable memory cards, video card, and standard I/O 

interface cards, to support upgrades to the computer system. 

15 The main processor util.izes 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 hiqh level main processors, provides video processinq 

20 capabilities. The video processing capability of the 

computer 201& allows the soldier to create, modify, and 

store graphics information from the thermal weapons siqht 

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 ranqe finder/diqital compass 

assembly (LRF/DCA) 530, allows for tarqet identification and 

engaqement at longer ranges under more adverse conditions, 

and with increased firinq 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 

alonq the sides of the LCE frame 601 for easy access. These 

connectors are recessed within the frame to prevent damaqe 

and may be covered when not in use. The radio module 243, 

35 computer module 244, the global positioninq antenna 640c, 

the soldier radio antenna 640~, and the squad radio antenna 

640a are contained within the protective envelope of the LCE 
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601 to minimize interference with the soldiers movements. 
The qlobal positioning 640c and soldier radio 640b antennas 
are preferably conical spiral dipole with a relatively 
narrow band, attenuatinq out of band interference from the 

5 squad radio antenna 640a. The conical shape of the antennas 
provide a hemispherical pattern coverage for all position 
use, low profile and superior axial ratio performance at low 
elevation anqles. 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 minimize pattern distortion due to the 
soldier and pack load. For the squad radio zc1a, a longer 
"whip" style antenna is pref arable to attain a communication 
ranqe of approximately five kilometers. The squad radio 

15 antenna 6COa is a flexible dipole type approximately three 
feet in lenqth. Shieldinq of cables and enclosures ensures 
compatibility between the operation of the radios 241&, 
Z41b, global positioning receiver Zt5 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 voice and voice activated 
(hands-free) communications, text messaqes, and video imaqe 
transfers. In addition to point-to-point voice and data 
communications, the LW system 100 is capable of providinq, 

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

The computer/radio subsystem 200 is desiqned with a 
central ISA Bus high level computer 201a. Illustrated in 
FIG. 5, the Remote Input Pointinq Device (RIPD) 250, weapons 

JO subsystem 500, and Thermal Weapons Siqht (TWS) 525 interface 
directly with the main processor assembly-201 in the 
computer 201a. The RIPD 250, which includes a pressure 
sensitive touch pad 25Da 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 
control, squad radio push-to-talk control, soldier radio 
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volume control, squad radio volume control), manipulate 

qraphics, and select menu options through windows displayed 

on the heads-up display of.the LW system 100. 
Video displays and video processinq functions are 

5 provided by a PCMCIA video assembly in the computer module 

244. Comm.and and control messaqes, stored images, maps, and 

text data are transferred by the computer 244 over the 

PCMCIA interface. The PCMCIA video assembly provides a 

standard VGA output to the Integrated Helmet Assembly 

10 Subsystem (IBAS) 400 and keyboard/hand-held display 210 
(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 imaqe 

compression/decompression for captured or stored images. 

communications, under the control of the computer 

module 244, are supported by the soldier radio 241b, the 

squad radio 241& (when present) and via the interface 

20 connector 221 to an external radio. The soldier radio 241b 

provides voice and data communications between squad 

members. The soldier radio 241b, utilizes an Ml6QAM digital 

waveform and readily accepts voice or digital data. In its 

normal mode of operation, all data on the soldier radio 

25 network is encrypted by our information security assembly 

2t2. An audio amplifier-I/a processor in the computer 

module 244 monitors the radio contrc>ls on the RIPD 250, 

provides voice digitalization and reconstruction for secure 

voice modes, routes voice and data to the respective radios, 

3 o 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 241& provides hardware based Type I 

encryption, while the path to the soldier radio 241b uses a 

35 software based Type III encryption algorithm. 

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

soldier radio 241b operates in voice only on a preassigned 
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default frequency channel. The RIPD 250, is the primary 

input interface between the soldier and the LW system 100. 

The RIPD 250 may be worn on either the soldier's riqht or 
left side dependinq on the soldier needs and preferences. 

5 The controls are located for ease of access and sized for 

use with gloves. In addition, the radio volume control on 

the RIPD zso remains active in the event of computer 

failure. 
The integrated qlobal positioninq receiver 2cs is 

10 controlled through an RS232 standard interface that is part 

of the I/O processor in the computer module zcc. The global 

positioning receiver zcs provides accurate position 
information (latitude, longitude, elevation) based on a user 

selected qrid reference system and in a variety of formats. 

15 The soldier utilizes the global positioninq information for 

providing/displayinq own position, location of squad members 

and other units, and navigation way-point information. 

In addition, the Global positioninq receiver 215 output 

includes very precise time-of-day information (within 
20 approx. +/-100 ns) to be used for maintaininq network 

timinq, information security 242 timinq, external 

ground/airborne radio timing connected via port 221, and 

providing precise updates for the computer 201a real time 

clock. Time information for the information security 2ca 
25 and radio manaqement functions is a direct input from the 

qlobal positioning receiver 245 to enable those functions to 

continue in the event of computer failure. 
Power for the camputer/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 zoo 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 
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power directly from the Power Converter •. This forms the 

primary level of power manaqement within the computer/radio 

subsystem 200. In addition, the computer 201a, the soldier 

radio 242.b, squad radio 2t1&, and qlobal positioning 

s receiver 2t5 perform additional power control based on their 

operating mode and usage, providinq a secondary level of 

power manaqement for the computer/radio subsystem 200. 

10 

(2) weapons Subsystem soo 

The LW system 100 intec;rates the soldier, a modular 

weapon 531 (M16A2E4, M4E2, etc.) and the Weapon Subsystem 

(WS) soo into a combat system capable of operatinq durinq 

the day, at night, and under a variety of combat conditions. 

15 As shown in FIGS. 2 and 5, the weapon subsystem 500 is 

integrated with the computer/radio subsystem zoo, and the 

inteqrated helmet assembly subsystem coo to form one 

complete system that enables the soldier to fully utilize 

the capabilities of all of the subsystems. The weapon 

20 sUbsystem 500 inclUdes a modular weapon 53&, a thermal 

weapon siqht (TWS) 525, video camera 535 and laser ranqe 

finder/diqital compass assembly 530 operably connected to 

the modular weapon 53&, and infrared aim liqht 537 (FIG. 5). 

The video camera 535 conveys imagery and the laser ranqe 

25 finder/diqital compass assembly 530 conveys ranqe, azimuth, 

and elevation data pertaininq to a chosen tarqet for 

processing by the weapon subsystem soo. The imaqery from 

the thermal weapon siqht 525 or video camera 535, and laser 

range finder/diqital compass assembly 530 data may be viewed 

JO directly on the inteqrated helmet assembly subsystem heads­

up display 432 (FJ:G. 4}, eliminatinq the soldier's 

dependence on weapon mounted displays. This information can 

also be transmitted to other squad members and commanders 

usinq the computer/radio subsystem 200 communication 

35 capabilities. 
As shown in Fiqure 5 , the weapon seqment harness 970 

of a type well known in the art connects the weapon 
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subsystem soo to the soldier, inteqrated helmet assembly 
subsystem 400, and to the computer/radio subsystem zoo via a 
junction block 925. In a preferred embodiment, the wire 
harness 970 is a small diameter cable that is coiled to 

5 avoid interference with the soldier when the soldier is in 
the prone position, movinq throuqh brush or tiqht spaces, or 
in an overhead or around a corner firing/surveillance 
position. The sensor seqment of the wire harness 980 may be 
hinqed to allow opening of the modular weapon 531 without 

10 interference. The wire harness 970 may be formed of a 
molded silicon with embedded conductors and shields 
installed into an exterior shell. The shell provides 
environmental protection and structure for the harness and 
may be made of injection molded, qlass filled, nylon which 

15 supplies adequate support while providing the required 
flexibiiity for adaption to the weapon 53•. 

The harness 970 snaps and screw& onto the modular 
weapon 531 and quickly interconnects the laser range 
finder/digital compass assembly 530, thermal weapon siqht 

20 525, the infrared aiminq liqht 537, and remote computer 
controls 550 mounted for either left or riqht handed users. 
The remote computer control pad 550 is located above the 
triqCJer of the modular weapon 531. The control pad 550 is 
positioned to allow a soldier to steady and aim the modular 

25 weapon 536 and use the features and advantaqes of the LW 
system 100 without either removinq their hands from the 
tirinq position to adjust controls or takinq their eyes off 
the chosen tarqet. 

The weapon subsystem 500 also affords the soldier the 
30 advantage of beinq able.to survey the battlefield from 

concealed positions usinq the video camera 535 and thermal 
weapon siqht 525 as the viewinq device while only exposinq 
their hands and their weapon to potential enemy fire. The 
maqnification and ·hiqh resolution of the video camera 535 

35 and thermal weapon siqht 525 provides hiqh quality imaqes 
that can be viewed on the integrated helmet assembly 
subsystem 400, stored in the computer/radio subsystem 200, 
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It is a feature of the weapon subsystem 500 that the 

modular nature of the weapon subsystem 500 ensure that the 

5 weapon subsyste11 500 can be easily reconfiqured to meet a 

wide variety of mission needs. All components are rail 

mounted alonq the weapon 531 and can be removed or re­

positioned along the rail. Reliability is maximized to 

ensure availability, and power is closely manaqed to extend 

10 useful mission life. survivability of the soldier is 

improved by using the weapon 11\0Unted thermal weapon siqht 

525 and video camera 535 to survey the battlefield from 

cover. Moreover, no liqht (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 tarqet 

locations for accurate direct and indirect fire. The hiqh 

20 maqnification of both the video camera 535 and thermal 

weapon sight 525 enhances the soldier's surveillance and 
tarqet acquisition capabilities. 

The weapon subsystem 500 is desiqned to interface with 

the soldier tc provide rapid operation, ease cf use, and 

25 maximum utility and effectiveness. The laser ranqe 

finder/diqital compass assembly 530, thermal weapon sight 

525, and infrared aiminq liqht 537 are powered by separate 

inteqral batteries (not shown) of a type well known in the 

art and may be quickly accessed and chanqed in seconds. The 

30 laser range finder/diqital compass assembly 530 may be 

powered by the LW batteries &44 in an alternate embodiment. 

In operation, after the soldier acquires a tarqet usinq 

the thermal or day sights, the laser ranq~ finder/diqital 

compass assembly 530 operates as a fully functional, stand-

35 alone unit. Neither the entire computer system 200 ncr the 

heads-up display 432 are needed to use the laser range 

finder/diqital compass assembly 530. The laser ranqe 
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finder/diqital compass assembly 530 display is clearly 

visible yet it is small enouqh not to obstruct peripherai 

vision when the soldier positions their cheek on the weapon 

stock for aiminq. The laser range finder/diqital compass 

s assembly 530 controls are positioned within finqer reach 

when the soldier is in any aiminq position. Interfacinq the 

laser ranqe finder/diqital compass assembly 530 with the 
weapon wire harness 970, and the computer/radio subsystem 

zoo, allows the system to operate from any of three 

10 completely independent and redundant controls including 

usinq keypad located on the laser range f inder/diqital 

compass assembly 530, using the on-weapon computer/radio 
subsystem control switches 550, located near the triqger of 
the weapon or usinq the remote input pointing device 250 

15 located on the front of the soldier. 
The components forminq the weapon subsystem 500 are of 

a type commercially available. For example, the laser range 

finder 530 may be a mini laser ranqefinder commercially 
available from Fibertek. The laser ranqe finder 530 may be 

20 repackaqed and ruqqedized as required to 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 weapon subsystem SOD 

are designed to comply with EMI, EMC, and HEMP requirements. 

25 
(3) Integrated Helmet Aaaam!>ly subsystem 4DO 

Turning now to FIGS. 2 and 4, there is shown a Land 

warrior Inteqrated Helmet Assembly Subsystem (IHAS) 400 

30 includinq an integrated ballistic helmet shell 402 

incorporating a stable suspension and sighting platform, 

sensor/display assembly 432 for day-niqht sighting and data 

acquisition, laser detectors 408, 410 for threat warninq, 

and an audio headset assembly 450 providinq complete 

35 communications capability. 
The audio headset assembly 450 attaches to either side 

of the helmet 4D2 with velcro and connects to the 
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computer/radio subsystem 200 via a mini-plug in the helmet 
liner. The audio headset assembly 450 permits soldier-to'..­
soldier and squad leader-to-platoon higher echelon 
communication. The audio headset assembly 450 has 

~ s integrated a lightweight electric boom microphone, and 
speaker onto the helmet suspension system to provide the LW 
with a hands-free communication capability. 

A helmet mount 441 at the front-center of the helmet 
402 allows either day or night heads-up displays 440, 445 to 

10 be attached. The sensor/display assembly 432 operates 
either in a stand alone mode, directly connected to the 
thermal weapon siqht 525 or video camera 535, or in 
conjunction with the computer/radio system zoo as the 
corinection with various video, graphical, and symbolic 

15 information sources. 
The sensor/display assembly 432 provides video 

information throuqh the day or night heads-up display 440, 
44& to the soldier to allow tarqet acCIUisition and 
detection, tarqet range determination, soldier location 

20 determination, or other computer generated digitized 
battlefield information required by the soldier. An Active 
Matrix Electroluminescent (AMEL) panel of a conventional 
desiqn 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 briqhtness and contrast controls for the night and day 
heads-up displays 4CO, 4C5 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 heads-up display 440, 445 
automatically turns off when flipped up so as not to impede 
normal vision and to maintain light security. 

JS The Integrated helmet assembly subsystem wiring harness 
430 has an environmentally protected quick-disconnect to the 
Land warrior subsystem interface junction block 925. 

16 

SUBSTITIJTE SHEET (RULE 26) 

Printed from Mimosa 05/06/1999 13:45:46 page -18-



WO fJ7127527 PCT/US97/88S61 

(4) Protective clothinq/In41vidual Equipment SUbaystem &oo 

'l'he Protective Clothing and Individual Equipment 
Subsystem (PCIES) &OD provides the soldier with protection 

5 from battlefield hazards (environmental/ballistics/lasers), 
the ability to carry combat equipment, and easily maneuver 
in the battlefield. 

As shown in ~IGS. 4 and 6-a, the protective clothinq 
and individual equipment subsystem &aa generally consist of 

10 a body armer 711, a lead carrying equipment (LCE) I01, a 
armor vest 721, modular packs 15&, 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 openinq desiqn 
formed by flaps 722 and 723 allows for ventilation and heat 

stress reduction when the vest is worn open in nonco:mbat 
situations. The side openinq 723 also provides easy access 
to battlefield uniform pockets·. The vest 721 also includes 

20 a side openinq front plate pocket 720. A ballistic plate 
719 may be slid in and out of the side openinq 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 openinq body armor 
711 is that ventilation is achieved and heat stress reduced 
when the vest is worn open while maintaininq protection of 
the front and back of the soldier's torso via the plate 719. 

A detachable qroin protector 72C can also be added to the 
30 body armor 719. The materials forminq the body armor 719 · are 

of a type commercially available. 
The LW body armor 719 is functionally inteqrated with 

the LCE 101 (FIG. 6) throuqh the incorporation of a 
ballistic belt 105. The belt 105 fits snuqly under the vest 

35 721 to provide complete coveraqe to all vital orqans. 
As shown in FIG. 6, the LCE 601 includes a low profile, 

body contoured, pack frame 604 that is specifically designed 
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to increase soldier aqility and reduce physical fatigue. 
The pack frame 604 incorporates flex joints &32 in the 
vertical sections of the pack frame 604 separating the 
computer module 244 and the radio module 243. The flex 

5 joint 632 extends the soldier's level of comfort and range 
of motion. The computer module 244 and radio module 243 are 
supported between the vertical sections of the pack frame 
604. 

The pack frame 604 also provides the platform for the 
10 antennae (64Da, 640b, 140c) and batteries 144. The pack 

frame &04 vertical supports are hollow to provide an 
enclosed chamber for wire routing. The wires within the 
pack frame &04 can extend from the inside of the pack frame 
&04 and through the LCE rib-caqe straps 103. The ends of 

15 the rib-caqe straps &03 may include environmentally sealed 
electrical connectors for mating with the integrated helmet 
assembly subsystem 400, weapon subsystem 500, RIPD 250, and 
keyboard and hand-held display 210 (FXG. 4a). Inteqratinq 
the wirinq harness within the LCE 101 prevents wire snagging 

20 and provides enhanced mobility. 
The LCE 601 also incorporated quickly doffed modular 

packs 154. Modular packs 654 includes approach pack 107, 
sustainment packs &08, 109, and assault pack 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 &54 may be quickly removed from the 
pack frame &04 by way of a quick release coupling mechanism 

30 within attachment points 610. In a preferred embodiment, 
approach pack 107 include mountinq studs (not shown) 
extendinq outwardly from the approach pack backplane 657. 
The studs on approach pack 607 mate with attachment points 
610 and lock therein. The sustainment packs 608, &09 may be 

35 attached to the approach pack 107 and the assault pack may 
be either attached to the approach pack 607 or directly to 
the bottom of the pack frame 104 via straps 653. The 
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approach pack 607, and those packs attached thereto, may be 
removed from.the pack frame 604 via the release couplinq· 
mechanism within attachment points 660 by pulling on the 
handle 718 at the top of the pack frame G04. 

s The final component of the protective clothing and 
individual equipment subsystem aoo, is the laser detectors 
608, 610, mounted into a the integrated helmet assembly 
subsystem brackets 441, 425 to protect the sensors and to 
ensure modularity. The laser detectors 408, 410 may include 

10 an array of four sensors optimally placed to provide full 
360 decJree coverage and individual quadrant warning of laser 
threat energy. The detectors provide alert notification of 
the type of threat and the quadrant direction of the laser 
threat 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 

computer/radio subsystem 200, where the information is 
processed for risk and quadrant determination. 

20 (5) software Subsystem 300 

The computer/radio subsystem zoo 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 proqrams and 
operatinq 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 LW system 100. 
The software subsystem 300 may be considered as 

including three separate software confi9urations, an 
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applications confi9uration, system confiquration, mission 
data support confiquration. 

The application configuration focuses on the 
requirements of the LW mission. It utilizes qeneral 

5 functions in the system conf iquration to provide control of 
various battle functions (location/navigation, map display, 
location database, laser detection warning, graphics 
display), manage the visual displays (proqram control, 
display manager), utility functions {video image processing, 

10 word processor function, event timers), mission equipment 
and supply (inventory trackinq, planning and reportinq), and 
performance enhancement (self-contained user training, 
reference data). 

The system confiquration contains the general purpose 
15 graphic tool boxes upon which the graphic user interface is 

constructed. The system confiquration provides control of 
communications, equipment operation, work station operation, 
data services, user interface and operating system. 
communications control encapsulates the co~plexity 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 manaqer contains all 
of the equipment unique codes and provides a general 

25 interface to other units that do not chanqe if the equipment 
chan9es. The equipment manager permits soldier control over 
the e911ipment through the LW control panel. The work 
station operation contains all start-up and configuration 
code, i.e., initialization, access control, so that all 

JO other functions can focus on main processing. The data 
services of the system configuration includes such tools as 
list manager, coordinate conversion, table manager and 
sketching tool. The user interface includes a voice 
interface, help and the like. The system confic;uration 

35 manages a set of data and devices to insulate the 
application configuration from any input changes to the data 
formats or device characteristics. 
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The mission data support configuration provides control 
of mission planning, mission analysis, user interface, 
mission data utilities and mission data support. 

The software subsystem 300 is configured so that the 
5 software associated with each_ subsystem is unrelated to the 

main function of the operation of the LW system· 100 and is 
self-contained fer a particular subsystem. Accordingly, by 
reducinq the interdependence of the software additional 
functions may be added to the software package by merely 

10 replacing a particular software packaqe with a new software 
package. 

The mission data support configuration prepares the 
movable mission data modules f cr use in the LW system 100 
and reads data from mission loq modules qenerated during LW 

15 operation. 

20 

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. 

Electrical interfaces between the four Land Warrior 
hardware subsystems provides an integrated compact 

25 electrical connection between the subsystems. A wire 
harness torso seqment links the computer/radio subsystem 200 
with the remote input pointinq device 250, main battery '''' 
and soldier, squad and global positioning unit antennas 
&tob, &toa, t•oc. The torso segment is completely 

30 inteqrated with the load carrying equipment 601 to minimize 
snaqqin9, tangling, maximize strenqth, and provide 
shielding/environmental protection. A keyboard 2&0a and a 
hand-held display 2&0b share a common interface with the 
remote input pointing device 250 to simplify their 

35 connection to the computer/radio subsystem 200 without 
removal cf the load carryinq equipment &01 via the junction 
block 925. The weapon and sensor wire harness segments 970, 
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980 provide connectivity between the computer/radio 
subsystem 200 and the laser range finder/diqital compass 
assembly 530, video camera. 535, thermal weapon sight 525, 

weapon mounted computer controls sso and the infrared aiming 
5 li9ht 537. 

Diqital siqn~ls for remote operation of the laser ranqe 
finder/diqital compass assembly 530 and thermal weapon 
~ystem 525: RS 170 signals (of the type well known in the 
art) from the video camera 535 and thermal weapon system 

10 525, remote activation of the infrared aim light 537, and 
power to the camera 535 are routed throuqh the weapon/sensor 
wiring harness 970, 980 seqment. The integrated hal.mat 
assembly subsystem 400 seqment cf the wiring harness 
provides connectivity from the computer/radio subsystem 200 

15 to the sensor display assemblies 432, headset 450, and laser 
detectors 408, 410. Power (±5, +7, -3 Vdc & 200 VAC), video 
(VGA/RS-170 of the type well known in the art), control 
signals and ~eadset audio comprise the integrated helmet 

assembly subsystem 400 interface. 
20 In addition, laser detector power, event detection and 

amplitude signals are also routed through the Inteqrated 
helmet assembly subsystem. se9111ent 400. In the event of a 
computer/radio failure, RS-170 siqnals from the thermal 
weapon system 525 or video 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 orqanizinq the enormous 

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

35 lethality and survivability in combat, without introducing 
cognitive overload. 

The LW system graphical user interface (GUI) consists 
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of icon-based visual control and information screens that 
the soldier views en the inteqrated helmet assembly 
subsystem 400 or hand-held display 250~ and manipulates the 
information with the remote input and positioninq device 

5 250. 
The qraphical user interface provides the soldier with 

a simple, intuitive method of controllinq the many features 
of the LW system 1DD. The remote input and pointing device 
250 provides omnidirectional control via a touch pad 250& of 

10 an easy to follow graphical user interface cursor, which is 
used to select simpie pictorial icons representinq operation 
options. The qraphical user interface includes access to 
tactical data includinq diqitized battlefield information, 
electronic ranqe cards, video imaging, radio control, 

15 electronic messaqe generation and reception, and inventory 
status. It also provides utilities such as word processinq, 
file·manaqement and graphics manipulation. 

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

20 an uncluttered, easy-to-read format. The helmet mounted 
display provides high-resolution, hands-free viewing of 
displays. This includes targeting data from the laser range 
finder/ diqital compass assembly 53D or thermal weapon 
system 525 and crucial tactical positioning facts. In 

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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5 1. An intaqrated. man-part.able aodular ayatea capable or 
providinq a soldier vith ~a1-time situational awaraneaa 
advanced cmmunicatiana capabil.1ty, the madUlar syata 

.comprising: 

and 

a plurality of raconfi;urable modular S\lbayatmDB for 
10 providing real-time situational awaren .. s and advencecl 

comnmication• aapmilityr 
a load carryinq equipaant for carryinq said s\1b11yat:mas 

by the soldier aa an int:IMJ1'llted unit and facilitatinq flow 
or i~oz:ma.tion batvaan. said ·aubayatams and tu soldier: and 

15 a data control cievica,for operatively proceaainq and 
contrclliftlJ flow of information between said subsyatoms and 
the soldier. 

2. "1'ba :modular ayatem a£ claim i wherein said aodular 
zo aubaystams provide eDba~d ·ballistic protection, threat 

4etacti.on, field-o:f-vision, intar-commlnication, navi9atian 
and w-pan control. 

3. fte modular ayetem cf claim 1 wherein said nodular 
25 9\lbsystems incl.Ude an J:nteqretad Helaet Aasembl.y Subsystea 

(DIAS), a Caaputar/Rad.io SUhaystem (c:RS), a Weapon SUhaystem 
(118) , a Protective Clotbinq and Indiviclual Equipment 
51.lbayatam (PCIES), and a Software Subsys1:em {SS). 

30 4. -nae modular systaa of clain J wherein said integrated 
helmet uaably subayat- inclUd.es an inte9rated. heads-up 
diap1ay for diapiayinq infa'Z:1111ltion proceaaed by said data 
control davice. 

35 5. '1'be madular system. cf claim 4 wherein said inteqratad 
hel.Jlat aaaembly SW»ayatem .includes a helmet for mountimJ 
said bead.a-up display aJld havinq an audio headset aaaenbly 
far trammittinq and raceivinq audio commnicationa. 
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6. 'l'he modular system of claim s wherein said helaet 
includes a plurality of sensors for aatecting a laser tbreat 
to the sol.cUer. 

s 7 • 'l'be lllOdular system of clai1n l further camprisinq a 
qlabal positioni.nq system operatively ccmnactad to aai.d data 
control device, said qlol:aal paaitionin; ayatam capable of 
proceasinc; informatl.on rela~ed to a position of said madUlar 
aylltml and d1ap1ayinq said poaition on aaid beads-up 

ic display. 

15 

20 

25 

a. 'Dle 1110dular system of claim. l wherein aa.id data control 
device includes a plUCJ-in, pluq-out circuit card 
architecture. 

9. 'l'be modular system of clailD 3 wherein saicl 
c:ma.putar/radio mmaystem. includes a plurality of individual.a 
radios providin9 voic:a and data c=mmnication between 
soldiers. 

10. '1'be :mad.ul.11.r ayataa of claill 3 wberein said weapon 
SUbsystam includes a JllCdular weapon havinq a tber:mal. weaJIOn 
aicJht, video cmaera, l .. er ranqe finder and diqital coapasa 
a-..Oly operably ccmnected to said modular w-pon. 

11. Tbe 'lllOdular syatea of claim 10 wherein said ttuu:mal 
weapon si9ht, video caaera, laser ranqe finder and diqital 
campaaa aaaa.bly a111111e in£a::niation •nc:l transmit sensed 
information to a data control device for proc-sin9 and 

30 diapl.ay O~ -id aensed information on a h-ds-up di.Sp.lay. 

35 

12. 'r'be madular syat- of! clai.JI l wherein said Protective 
C1athi111J and. :I.ndividual Bquipaant Subsystem incl.udes 
ballistic protection axaor warn by the soldier. 

13. ~ aoclv.lar system of! claim 3 Wberein said bal.1iatic 
pratectian armor incl.udea an az:mor vest havinq a bailistic 

25 
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p1ate aaamtad w:ithin a front pl.ate pocJc:at of said armor vast 

and ba11isti.c plate mounted within a r-r plate poc:Jcet of 

aaid. azmar veat for .ballistic protection. 

5 14. 'l'he wadular system af claim l wherein said load 

carryiru:J equ.ipmmt inc:ludu a frame and a plurality or 
individual load. packa far carrying aquipaent, aaid fra.e 

bavi119 a quick rel-•• mechani- for dorfinq said load packs 

fzaa -id fraae. 

10 

15. An int89rated man-portable 111odular aystea capabl.a of 

prov.idinq a aal4iar with real-tiae situati.anal awaranet1& and 

advanced commnicationa capability r the Jll.GdUlar sys~ 

comprising: 
15 a plurality of reconfiqarable lllDc:lul.ar subsystems for 

proviclinq real-tiae situational. awaraneaa and advanced 

ccmmunications capability, wherein said modular subayst:eaa 

inc1u4e an Dlt.ac)rated llel~ Allaembly Subayat- ('lllU), a 

computer/Radio S'IJbaylltem (CRS), a Weapon SUbaylltem (WS), a 

20 PJ:otactiva Clotlling alld Individual Equipment Subsystem 

(PCIES), and .. Soft.Ware Subayatea (SS); 

a load carryinq equipaant for carry_i.ng said mmsyat:ems 

by tha soldier aa an inteqratad unit and facilitating flaw 

of information between said subayatellS and tha soldier: and 

25 a data canti:al clevice for operatively pracesainq and 

controlling tlow of infOZ11111tion between said 811!)systema and 

the soldier, said data control device having a plug-in, 

pluq-out circuit cam arehitecture. 

30 16. 'l:'Jla lllOdular system of claim 15 wherein sa14 integrated 

balJlat assembly aubaysta incl.wlas an in~rated heads-up 

cU.llplay £or displ.ayinq inforution pmca ... d by said data 

control device. 

35 l.7. 'l!'be modular system of claim 1.6 wherein said intaqratad 

lUllmet assembly sv.bsyatmn includes a helaet far lllOunt.incJ 
said heads-up di.splay and haVinCJ an audio headset asaeably 
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tar tranamittiDCJ and receivinq audio cmmmznicatians. 

11. The 1ll0dular syatam af claim 16 wherein -.id llalmet 
includes a plurality of sensors for detecting a laaer threat 

s ta tb• soldier. 

19. '1'ba mDdUJ.ar system of claim 15 furtha~ c:oaprisin9 a 
9l0llal poaitioninq aysta11l operatively cannact:ed to said data 
control device, aaid 9lobal paaitioninq syatma capable o~ 

l.O proceaa:Lng in'fmaatian related ta a position 0£ aai.d "mOdul.ar 
ayata and displayinq said position on said beads-up 
displ.ay. 

111u1r11nr 
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