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5 The present invention relates generally to a modular wire 
harness and associated components. More specifically, the in­
vention relates to an electrical wiring system through which 
various subsystems of a warfare system communicate with a central 
microprocessor and each other. 

1.0 Modern technology, especially computers and electronics, 

15 

have advanced rapidly in the recent past. It is only logical 
that these technological advances would be applied to the art of 

war, specifically to weapons and other equipment designed to make 

the modern soldier a more efficient fighting machine. 
One approach for applying the technological advances to 

modernize the soldier is to view the soldier as one part of a 

comprehensive warfare system. This warfare system approach gives 
a soldier the ability to devise real-time solutions to problem -

situations and keeps the soldier responsive and flexible enough 
20 . to operate in an uncertain and frequently dangerous environment. 

The first major system to propose the system warfare ap­
proach was the Soldier Integrated Protective Ensemble {"SIPE"), 

developed experimentally by the U. s. Army. The SIPE experiment 
attempted to integrate multiple electronics subsystems and re-

25 lated elements and to provide the soldier-user with easy-to-use 
means to interface with those subsystems. The lessons learned 
from the SIPB experiment led to the development of a new gener­
ation of warfare system known as the Land Warrior ("LW•), which 
is currently being pursued by a number of defense contractors. 

SUBSTITUTE SHEET (RULE 28) 



W097127442 PCl'/US97/00562 

The LW includes improvements in communications, computing, night 
vision, weaponry, ballistic protection, and load carrying 
capability while providing the individual soldier with enhanced 
lethality, command and control, survivability, mobility, and 

5 sustaimnent. 
The LW system is divided into various subsystems, each sub~ 

system consisting of similar or related hardware and software 
which is dedicated to accomplishing a certain task or family of 
tasks. The LW system is composed of five such subsystems: (1) 

10 Computer/Radio Subsystem ("CRS"); (2) Weapon Subsystem ("WS"); 
(3) Integrated Helmet Assembly Subsystem ( "IHAS"); (4) Protective 
Clothing and Individual Equipment Subsystem ("PCIES"); and, {5) 

LW Software Subsystem ( 11SS 11 ). • 

For the subsystems to effectively communicate with a central 
15 microprocessor and with each other, a comprehensive electri­

cal/electronic network must be a part of a warfare system. Such 
a network must also provide the means for the soldier-user to 
receive, process, and possibly transmit critical data. In the 
SIPE experiment, many of the electrical cables which allowed the 

20 subsystems to "talk" to the central microprocessor and to each 
other we~e located. on the exterior · of the soldier and his 
equipment. Problems.arose when exterior cables became snagged 
on brush or· other rough terrain encountered by the soldier, 
resulting in damaged wires or connectors. Furthermore, the 

25 relatively large number of exterior cables necessitated a 
corresponding number of connectors. A large number of connectors 
then increased the chances of one of them shorting out in 
inclement weather or failing in some other way. 

30 stJllD.RY 01' TBB INVBN'l'l:ON 

The wiring harness assembly of the present invention is 
specifically designed to overcome the problems experienced with 
the SIPE system or others like it. The wiring harness assembly 
is an electrical network which is made up of four distinct seg-

35 ments that distribute the command and control signals and power 
throughout the LW system. The present invention utilizes 
internal cables, self-coiling wires, and improved environmentally 
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sealed connectors wherever possible. 
The Torso Segment is the main portion of the wiring harness 

assembly and links the CRS to the other LW subsystems. The Torso 
Segment is made up of cables and wires partially enclosed within 

5 the hollow frame of the soldier's load carrying equipment 11 LCE 11
). 

The hollow frame offers protection from the external environment 

and thereby increases the reliability of vital subsystem 

communication. 
The remaining three segments are-also important: the IHAS 

10 Segment connects the Integrated Helmet Assembly Subsystem with 

the CRS; the WS Segment connects the Weapon Subsystem with the 

CRS; and, the Sensor Segment connects a variety of sensor-related 

components, for example, a weapon-mounted video camera, to the 

Weapon Segment of the wiring harness assembly, which in turn is 
15 connected to the CRS. 

20 

The invention itself, together with further objects and 
attendant advantages, will be best understood by reference to the 
following detailed description, taken in conjunction with the 

accompanying drawings. 

BRI:BP DESCRl:P'l'l:ON OF 'l'BB DRAWDQS 

Figure 1 is a block diagram of the LW system which incor­

porates the wiring harness assembly of the present invention. 

Figure 2 is a front perspective view of the wiring harness 

25 assembly of the present invention as it is worn by an individual 

soldier. 
Figure 3a is a rear elevational view of the Torso Segment 

of the present invention. 
Figure 3b is a wiring schematic of the Torso Segment of the 

30 present invention. 
Figure 4 is a side elevational view of the IHAS segment of 

the present invention. 

Figure 5 is an expanded perspective view of the Sensor 
Segment of the present invention. 

35 Figure 6 is a front perspective view of the junction block 
of the present invention. 
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The Wiring Harness Assembly ( 0 WHA 11 ) 910 of the present in­

vention is made up of four segments that distribute the command 

and control signals and power throughout the LW system 100, shown 

5 in Figure l. Figure 2 illustrates an overview of the WHA 910 of 

the present invention. The Torso Segment· 950 is the main portion 

of the WHA 910 and links the Computer/Radio Subsystem ( "CRS") 200 

to the other LW subsystems. The Torso Segment 950 is partially 

enclosed within the load carrying equipment ("LCE") structure, 

10 as further described herein. The IHAS Segment 960 connects the 

Integrated Helmet Assembly Subsystem 400 with the CRS 200. The 
WS Segment 970 connects the Weapon Subsystem soo with the CRS 

200. The Sensor Segment 980 connects sensing equipment such as 

a weapon-mounted video camera 535 with the CRS 200. All of the 

15 segments are interconnected via s~bsystem interface connectors. 

As shown in Figure 3a, the Torso Segment 950 is made up of 

a variety of wires partially enclosed within the LCE frame 604 
which protects it from external environments and thereby 

increases signal reliability. The LCE frame 604 which is 

20 generally rectangular in shape is constructed as follows. The 

LCE frame 604 has two vertical support member assemblies 911 and 

912, each having three distinct parts: the vertical support 

member assembly 911 is made up of an upper vertical support 

member 635a, a flex point 632a, and a lower vertical support 

25 member 638a; the vertical support member assembly 912 is made up 

of an upper vertical support member 635b, a flex point 632b, and 
a lower vertical support member 638b. Connecting one vertical 

support member 911 with the other 912 is upper horizontal support 

member 636 and· lower horizontal support member 639. 

30 Contained within vertical support member assemblies 911 and 

912 are cables 913 and 914, respectively, containing the wires 

913a-c and 914a-c which provide power and control signals to 

various electronic components, further described herein. Cables 

913 and 914 may include three types of wire: 30 AWG, ultra flex, 

35 high strand, film insulated wire 913a and 914a for conmiand and 

control signals; miniature shielded coax cable 913b and 914b with 

braided shielding for sensitive video and radio frequency 
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signals; and, 24 AWG, ultra flex, insulated wire with low 
resistance 913c and 914c for power distribution and grounding. 

Extending from the LCE frame 604 are two rib cage straps 603a 
and 603b constructed of a moisture impervious material such as 

5 vinyl, urethane, or the like. The rib cage strap 603a extends 
from inside the LCE frame 604, through strap opening 603c, around 
one side of the soldier and joins sternum strap 624 and shoulder 
strap 602a. On the other side, rib cage strap 603b extends from 
inside the LCB frame 604, through strap opening 603d and around 

10 the other side of the soldier. Rib cage strap 603a is slidable 
through strap opening 603c and rib cage strap 603b is slidable 
through strap opening 603d, allowing rib cage straps 603a and 
603b (along with wires 642a and 642b embedded therein) to be 
adjusted to fit the individual soldier. By keeping rib cage 

15 straps 603a and 603b snug against the torso of the soldier, snags 
may be avoided. 

As shown in Figure 3a, junction block 925 is located at the 
place where the sternum strap 624, shoulder strap 602b, and rib 
cage strap 603 all intersect (in the general vicinity of the sol-

20 dier's chest area). The junction block ( 11 JB 11 ) 925, also shown 
in Figure 6, provides a durable, lightweight, central intercon­
nection point to link the various subsystems with the CRS 200 and 
with each other. Features of the JB 925 include a three-position 
switch 926, two recessed thumbwheel rotary potentiometers 941 and 

25 942, and three connectors 943, 951, and 991. The three-position 
switch 926 allows the soldier to select a display for viewing 
information. The thumbwheel 941 is used to adjust the contrast 
of the IHAS-mounted display 432 and the thumbwheel 942 is used 
to adjust the brightness of the IRAS-mounted d,isplay 432, 

30 discussed further herein. Connectors 943, 951, and 991 are used 
to receive incoming cables from the outlying subsystems. In the 
preferred embodiment of the present invention, the wires 642b en­
cased in rib cage strap 603b terminate directly into the JB 925, 
as shown in Figure 3a. If a mirror image configuration is used, 

35 the JB 925 is located at the end of rib cage strap 603a and the 
wires 642a encased in the rib cage strap 603a would still termin­
ate directly into the JB 925, as shown in Figure 3a. For a fully 
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redundant system, a junction block is mounted in both locations· 
(i.e., at the end of both straps 603a and 603b}, providing the 
highest degree of reliability. 

In an alternate embodiment, the JB 925 may be physically 
5 secured to one of the rib cage straps 603a or 603b with snaps or 

the like and the JB/CRS cable 927 may be wired from the bottom 
of the JB 925 to the CRS 200. The JB cable 927 contains ap­
proximately 80 signal and power conductor wires (not shown) which 
interface with the CRS 200. The JB cable 927 interconnects to 

10 the CRS 200 through a single, low-profile 100-pin connector (not 
shown) which is located at the bottom of the CRS 200. 

The electrical connections for the Torso segment are il -
lust rated in Figure 3b. Power is provided by batteries 644a and 
644b through wires 915a and 915b to a power bus (not shown) which 

15 feeds the radio module 243 and the computer module 244. In the 
preferred embodiment, a primary set of power and control wires 
913a-c are routed through the cable 913 in the vertical support 
member assembly 911 and a redundant set of power and control 
wires 914a-c are routed through the cable 914 in the vertical 

20 support member assembly 912. Redundant wiring paths decrease the 
likelihood of signal failure. due to wiring damage or malfunction. 
Similarly, a primary set of power and control wires 642a are 
embedded within the rib cage strap 603a to the JB 925 and a 
redundant set 642b are embedded within the rib cage strap 603b 

25 to the JB 925. Radio antennas 640a-c are connected to their 
respective radios (not shown) in the radio module 243 via the 
radio bus 239. In a less costly version, power may be routed in 
one vertical support member assembly 911 and control signals may 
-be routed in the other vertical support member assembly 912, or 

30 vice versa. 
The CRS 200 may also include interfaces which are wired into 

the wiring harness assembly 910 for use with external components. 
For example, external interfaces 225 and 227 are standard 25-pin 
and 9-pin, respectively, RS232 input/output ports for use with 

35 various devices, such as a Mini Eyesafe Laser Infrared Observa­
tion Set {"MELIOStt), not shown, a combat ID device, not shown, 

or another LW system computer, not shown; external interface 226 
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is a remote connector for use with a remote Single Channel Ground· 
Airborne Radio System ( 11 SINGCARS 11

), not: shown; and interface 228 

is a standard government DSlOl connector which may be used for 
inputt:ing crypto-variables for secure communications or inputting 

5 codes to access high level GPS accuracy, for example . . 
The IRAS Segment 960, shown in Figure 4, electrically 

connects all of the electronic equipment of the IRAS 400 to the 
CRS 200. The Day Component ( "DC 11

) display 440 and Night Sen­
sor/Display Component 445 display ("NSDC 11

), jointly referred to 
10 as the Sensor Display Assembly 432, are wired through the DC/NSDC 

helmet mount 441 to the Display Electronics Module 425 via the 
IHAS display cable 420. The Sensor Display Assembly·· 432 is a 
two-piece monocular device which provides the soldier with 
display capabilities from various components throughout the 

15 subsystems. The IHAS display cable 420 runs along the lower edge 
of the outer surface of the helmet shell 402 but is hidden 
beneath the cloth cover 412. The Display Blectronics Module 425 

is wired to the CRS 200 through the junction block 925 via the 
self-coiling IHAS cable 430 and either rib cage strap cable 603a 

20 or 603b. A cable tie-down {not shown) may be used to secure 
cable 430 to either shoulder strap 602a or 602b. 

The Weapon Segment 9 7.0 of the wiring harness assembly of the 
present invention is made up of a self-coiling cable 599 which 
extends from the side of the weapon 501 to the CRS 200 via the 

25 JB 925 and wires 642a or 642b. The self-coiling feature ensures 
that the cable 599 extends with the movements of the soldier and 
contracts to prevent excess cable from catching on loose brush 
and impeding the mobility of the user or damaging equipment. The 
cable 599 util.izes easily operated locking connectors (not shown) 

30 which are designed with an integral breakaway safety mechanism 
C not shown J • 

The Sensor Segment 980, best shown in Figure 5, is a molded 
silicon wiring harness with embedded conductors and shields that 
is installed as an exterior shell. The shell provides enviro-

35 nmental protection and structure for the Sensor Segment 980 and 
is made of injected molded, glass filled, nylon which supplies 
adequate support while providing the required flexibility for 

7 
SUBSTITUTE SHEET (RULE 26) 



W097/27442 PCT/US97/0056l 

direct mounting to the rifle 501 or other modular weapon (not· 
shown). 

The primary sensor-related components of the LW system 100 
are the Thermal Weapon Sight ( 11 TWS 11

) 525, the laser range fin-
s der/digital compass assembly ( 11 LRF/DCA11

) 530, and the video 
camera { "VC") 535, all of which may be mounted either to the 
soldier's rifle 501, shown generally in Figure 2, or another 
modular weapon (not shown). All sensor components are either 
off-the-shelf or modified off-the-shelf items. The vc 535 is a 

10 Sekai Electronics video camera model RSC-700; the LRF/DCA is a 
integration of a Fibertek mini-laser range finder and Leica 
digital compass assembly; and, the TWS is a thermal sighting 
system developed by Hughes Aircraft for the U.S. Army (military 
designator AN/PAS13}. 

J.5 The structure of the sensor segment 980 begins with an 
elongate main support member 985 which is mounted along one side 
of the central portion of the rifle 501. The main support member 
985 is fixed to the rifle 501 at two points by upper receiver 
clamp 981 and lower receiver clamp 992, as shown in Figure 5. The 

20 remote CRS controls bracket 986 passes through the trigger guard 
aperture 524 and clamps onto the upper surface of the trigger 
guard 523, thus holding the CRS remote controls 550 firmly in 
place. The TWS extension 983 completes the inventory of 
structural components and serves to both anchor the Thermal 

25 Weapon Sight 525 to the central portion 503 of the rifle 501 and 
provide a protected electrical path from the TWS 525. 

All of the external connectors used in the wiring harness 
assembly 910, including the Sensor Segment 980, are snap- on/off, 
single shell size miniature connectors which use conventional· 

30 electromagnetic, interference ("EMI") and moisture sealing 
technology. There are five main connectors in the Sensor Segment 
980. The LRF/DCA connector 992 electrically connects the LRF/DCA 
530 to the Sensor Segment 980 via cable 996. The video camera 
connector 993 electrically connects the video camera 535 to the 

35 Sensor Segment 980 Via cable 997. The TWS connector 994 elec­
trically connects the TWS 525 to the Sensor Segment 980 via able 
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998. The remote CRS controls 550 are electrically connected to· 

the remote CRS connector 987 via cable 999. Finally, the LW con­

nector 995 electrically connects the Sensor Segment 980 (and thus 

the other electrical components) via Weapon Segment cable 599 to 

5 the microprocessor (not shown) of the CRS 200. 
Of course, it should be understood that a wide range of 

changes and modifications. can be made to the preferred embodiment 

described above. It is therefore intended that the foregoing 

detailed description be regarded as illustrative rather than 

10 limiting and that it be understood that it is the following 

claims, including all equivalents, which are intended to define 

the scope of the invention. 
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L. In a tu1ly integrated, :multi-functional. warfare ayatea 

ta tie wom by an individualw said warfare systea bavinq a weapon 

aubayatea, a belllet sU.ystma, and a cmaputer subayst-, a wiring 

5 barn•• usably cc:mpriaing: 
an equipment carrier, said equipment carrier beiDCJ worn 

by said builvidual, -1c1 equipment carrier havinq a hollow frame 

far suppar\:1DJ said equipment c:u:rier and a first strap, one end 

of .aid first atnp beincJ fastened to said 'fruae in the rear ot 

10 aaid individual, said first strap at least partially encircling 

tbe torso cf -id indivl4ua1, the other encl of -id first strap 

:beiDCJ fastened. to said equipment carrier in the front of said 

indivi4Ual: 
a rirst plurality of wires, said first plurality of 

15 viraa bai119 contained within said frame, aaid first plurality of 

wires being connected ta said ccmputer sutmyataa: and, 

a aeconcl pl.ural.1.ty of wiresJ said second plural.1.ty of 

wires bainq embedded vit:bin said first strap, said second 

plura.11~ of wires be.inl) connected to said first p1urality ~ 

2a viraa. 

25 

2. 'J!ha wirinCJ harn•s accordinq to Claim l further 

conprisiDJ a junction block, said junction block beinq connected 

to said second plurality of wires. 

3. 'l'be wirinq harnesa assembly ac:c:ordinq to Clai11 2 

wberein -id junction b1ock comprisaa: 

a housilM;I: 
at l.eaat ona connector, said at least one connector 

30 being att:acbed. to said housing. 

4. '!he wiring harness accordinq to Cl.aim 2 further 

cmaprisinCJ: 
a third plurality of wires, said third plurality of 

35 wires electrically connectinq said junction block to saia hellaet 

eutaayatam. 

10 
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5. '!he wiring harness accordift9 ta Claim 4 wherein said 

hellalt. mmayat- campri-•: 
a belaet,, said hel11et being wom by aaid individual: 

a display, said display being mounted on aaid helmet. 

6. '!he Wiring harness accordinq to Claill 5 wherein said 
display caaprisea a camponent for daytime viewing anc1 a component 
for nighttime viewing. 

10 7. '1'lle wirinq barn- accordin9 to Claim 4 turtbar 

15 

camprisimJ: 
a fourth plurality or wirea,, said fourth plurality or 

wires el.act:rically connectinlJ said junction block to aaid weapon 

aubaystaa. 

a. 'l'h.e wirintJ harness according to C1aim 7 wherein said 
w-pon aubsys~ caapriae• a shoulder-tired ri~l•. 

9. 'Iha wiring haxness accardinq to Claim 7 wherein said 
20 weapon sutlayatam aantain• aanaor COllponenta. 

10. The wirin9 harness according to Claim 9 wherein aaid 
senaor CGJIPonents comprise: 

a video camera, said video ca•era mounted to said 

25 weapon aubsysta1 
a tbermal aiCJht, said themal lllOunted to sa.id weapon 

subsystem: and, 
a i .. er riuMJ• finder/419ita1 c:ompass aasambiy, said 

luer raft98 finder/digital compass assembly beinq :mounted to aaicl 

30 weapon subayatea. 

11. 'l'be viriDCJ harness •-ambly accordilUJ to Claia 7 

turther camprising: 
a second strap, ane end of said second strap beinci 

35 iaatenecl to said frame in tbe rear of said. indiv:Ldlaal. -id 
aeconcl strap at l-st partialiy enci.rcling the torso of said 

incllvidual, tbe ot:ber encl of said second strap b•iDCJ fastened to 
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aaid. equipment car.tier in the front of said individual~ 

a tl:ftb pluzaiity of wires, said fifth plurality 0~ 
wires being mlbed4ad within said sacon4 strap, .. td tittb 

plurality ar vires being' co1mected to said first plurality ot 
5 wires. 

U. 'l'be wiring barne•• aaaambly accordinq to Claia i.1 

wherein said one end of Mcond strap slidably enciaqes said traae 

wbenby al.loving •icl second strap ta be adjusted t.o fit snugl.y 
10 a9alnat the torao of aaicl individual. 

1.3 • 'rile wirinq hU'neas aaaembly aocorcl:l.nt) tc C1aim 1. 

wherein said one tmd of first strap slidably engages said rraaa 
wh~ al.lowing said first strap to be adjusted to fit snugly 

15 against tbe torso of said inclividWLl. 

14. A wirinq aiarneas u•emb1y coapriaing: 

an equipment carrier trama, said eqgipment carrier 

rr1111e to ba warn by an 1ndiv14ualr 
20 a rirst plurality of wires, said first plurality ot 

25 

30 

wires beinq contained within said equipment car1".i•r fraae. 

15. 'l!he wiring bamess assembly according to Claim 14 

further c:aapriai1u): 
a f1rst strap, said first strap beinq connected to said 

equipaent carrier t:raae; 
a second pLurality of! wires, said second. pluraLity af 

virea being eabeddacl wt.thin said first a~rap. 

16. '!he virin9 barneaa assembly according ta Claim 15 

Vberain eaid :first st.rap ia i:mpervious to •oisture. 

17. fte wiring harness assembly accord.inq to claim 15 

Wberain aaid f irat piurality of wires and said second plurality 
35 of wire• are impervious to electr011agnetic: interference and hiqh 

altit'Wie elect:rmna9netic pUlaes. 
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18. '!he wirinq b.amaaa asaemb1y accordinq to Claim 15 
hrther c:oapriaing: 

a second atrap, aaic! second strap being connected. to 
a aid equipment carrier fraaa; 

s· a thirci plurality of wires, said third plurality of 

10 

wires being -bedded within aaid •econcl strap. 

19. 'Die wirinq harness aaaembly according to ClaiJll 18 
Wherein aai4 aaccmd strap ia i.Jlpervioua to maisture. 

20. The wiring harness aaa-bly according 1:o Claia 11 
wherein said third plurality of virea .ia impervious to electro­
.. qnetic interference and high altitude electrcmagna~c pulses. 

15 21. '!he wiring barn-• assembly accordinq to Claim 15 
wberein said second plurality of wires i& connected. to said 
second plurality of wirt111. 

22. '!he wiring barn••• aaa.Uly acr:=ording to Claia 16 
20 turt:ber comprising a jmi~ion block, -id juncti.on b.lock beincJ 

e1actrica11y c:cmnacaa·· to aaid am:=ond plural.ity of wires. 

23. In a aultlpl.e fUnction warfare systua, said warfare 
aystea to be vom by a ao1dier, a method or mana9inq information, 

25 aaid wethod camp1:iaing the steps o'f: 
gathering aaid information: 
tranamittin9 -id irlformatJ.on to a central. aicro-

proceaaorr 
proaaaaing said information whereby said information 

30 la available.as images: and, 

35 

routine; aaid iaaqea to a disp1ay. 

24. tfbe method accordinq to Clai• 2 3 wherein aaid infor­
-tian ia ptherad frca sanaor equipaent. 

25. ft• -thod accardinq to Claim 24 wherein said sensor 
aquipaent compriaaa a thezmal weapDll si9ht •. 
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10 

26. '!he method accorcU.1111 to Claim 24 wbarain said sanaor 
equipment caapr1... a ia-r range tin4er/4igital coape.88 
•••embly. 

27. 'Iha mat.bod accordinq to Claim 24 wnerain said sanaor 
equipJllDlt ccmpriaes a video cmnera. 

2B. fta method accordinq to Claia 23 wherein add infor­
-tion la obtained froa a radio. 

29. ft& matbod accordint; to Claim 23 Wbeain aai.d. intor­
mation ia ~in•d tra11 a CJl.obal posi~ioninq syatea. 

30. The -tbocl accordincJ to Claim 23 whereih said steps of 
15 processing and t:ramuaitting said information ie i111P•rviowa to 

electromagnetic interference and a hiqh altitude alectromaCJlleti.c 
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