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MODULAR INTEGRATED WIRE EHARNESS
'~ FOR MANPORTABLE APPLICATIONS

BACKGROUND OF THE INVENTION
5 The present invention relates generally to a mcdular 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. :

10 Modern technolagy, especially computers and electronics,
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.

i5 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 SIPE 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.
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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 ("SS"). »
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 were 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 mnecessitated 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 SUMMARY OF THE INVENTION
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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The LWsystemis divided into various subsystens, each sub- system
consisting of simlar or related hardware and software which is dedicated
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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.

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.

20
BRIEF DESCRIPTION OF THE DRAWINGS
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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25 relatively |large nunber of exterior cables necessitated a
correspondi ng nunber of connectors. A | arge nunber of connectors then

i ncreased the chances of one of them shorting out in inclenment weather or
failing in some other way. 30 SUMWARY OF THE

| NVENTI ON The _w ring harness assenbly of the present invention is
specifically was? T’fgﬂ to overcone the probl ens experienced WEHUSSR0S6¢ pE
systemor others like it. The wiring harness assenbly is an electrical
network which is made up of fourpETAILEDN (DEBGRIPFIION nents that distribute

the command and ‘fﬁgtﬁ]@{i e@%@%&g@@&gw@mw% ':\%%?:Esgiac idhe
present invention utilrz I'nternal cableS, self-colling wre an
i nproved enVeRsARBniEIT3Ae up ofpfppropegpents that distribute the command
PCT/ US97/ 00263 &6nrtesl ¢Aynaaoanid Wiy ehrpaghbbt ahel W Jpdtsem I00NEShows
the ITB.ISI‘I poritnl Qggfret Pe I\"\igr :neq J]%rlﬂﬁiirates 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 500 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 subsystem 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 command and
control signals; miniature shielded coax cable 913b and 914b with
braided shielding for sensitive wvideo and radioc freguency
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assenbly and links the CRS to the other LWsubsystens. The Torso Segnent is
made up of cables and wires partially enclosed within 5 the holl ow frane
of the soldier's load carrying equi pnent "LCE"). The hollow frame offers
protection fromthe external environment and thereby increases the
reliability of wgémbsgubsystem communi cation. The remaini ng t pepRsPmesERNt S
are also inportant: the | HAS 10 Segnent connects the I ntegrated Hel net

Assenbly Subsystemwith the CRS, the W5 Segment connects the Weapon
Subsyst em wi t$ignRLGRSANENd 24 h@w%ené'&FrSegﬁe‘?ﬁ coRftateqd W&x‘ﬁet‘?ﬂ"?}? low
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draw ngs. 20 Prom insi %%R{:ﬁél' IL% gar-nrgEG(H:‘)A\é\‘uyg@gh 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 LCE frame 604, through strap opening 603d and around
10 the other side of the soldiex. 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
i5 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
pPlace 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 ("JB") 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 526 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 IHAS-mounted display 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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Figure 1 is a bl ock diagramof the LWsystem which incor- porates the

W ring harness assenbly of the present invention. Figure 2 is a front
perspective view of the wiring harness 25 assenbly of the present
invention as it is worn by an individual soldier. Figure 3a is a rear

el evational view of the Torso Segnent of the present |nvent|on Fi qure 3b
IS a wring fE#2c of the Torso Segnent of the 30 pre ﬂsgﬁtion.
Figure 4 is a side elevational view of the |IHAS segnent of the present

i nvention. fediHdar: isystengXpafdade pen Sikendk ie wmoanted iﬁ&cﬁﬂﬂ%caﬁﬂgﬁﬁnt

of the presgnle I MNANGL e o porh dErdlkCsBakSafaE098) PLRRAUING ¥le®

of the Junc I on ‘bl ock present 1 nv
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-
lustrated 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. 1In the
preferred embodiment, a primary set of power and control wires
913a-c are routed through the cable 913 in the wvertical 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. 1In 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 lLaser Infrared Observa-
tion Set ("MELIOS"), not shown, a combat ID device, not shown,
or another LW system computer, not shown; external interface 226

6
SUBSTITUTE SHEET (RULE 26)



WO 97/ 27442 PCT/ US97/ 00562 DETAI LED
DESCRI PTI ON The Wring Harness Assenbly ("WHA") 910 of the present in-
vention is made up of four segnents that distribute the command and control
signal s and power throughout the LWsystem 100, shown 5 in Figure 1.
Figure 2 ill ustygbpesasan overview of the WHA 910 of the presentpcriseniossn.
The Torso Segnent 950 is the nmain portion of the WHA 910 and I|i nks the

Conput er/ Radi 0 Subsystem "CRS") 200 to the other LW subs e Tor.so
Segrent 950 | 5 FEERRERyS RN TR POSEIRRE SR S COR BREh Crousd
("LCE") struchititordd RadiassSpatéhel SINGOARSE( , heoei showrihantdHhe: Sefpaen 22860

connects the %thgg@gﬁaﬁ g%a i %bgﬁélﬁ!bé)ﬁhé&é@owﬂ‘iélb &Aéf-‘t@%s%ﬁo £ofhe

WS Segnment 970 connects stem 50 The
Sensor Segrrenﬁ-nE‘BB"—%‘?ﬂ'nﬁ§¥?§°s‘éﬁ§4?ﬁl%5f’ﬁr%?ﬁu‘%%8ﬂma‘én LR O R 1ng
vi deo -camer a bd8esV td ddvesSRAIZH01leRkll GPStaeciracy, s?egnemampaee

I nt er connect ed wfgéutﬁ}ég &érﬂér?{fﬁgﬁ cogmg;o Y fé&&{l%afﬁ

the Torso Segnent 0 1s made  u variety of wires artlaln?y encl Oﬁ&
within the LCEORREGES g4 @ &HepfeaeeEFenH SEHRNSALe Ao FhendiRd it
t her eby - CRS 200. The Day Component ("DC®*) display 440 and nght Sen-

sor/Display Component 445 display ("NSDC"), 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 Electronics Module 425
is wired to the CRS 200 through the junction block 225 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 970 of the wiring harness agsembly of the
present invention is made up of a self-coiling cable 529 which
extends from the side of the weapon 501 to the CRS 200 via the

25  JB 825 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 equipmeht. The
cable 599 utilizes easily operated locking connectors (not shown)

30 which are designed with an integral breakaway safety mechanism
{not shown].

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)



I ncreases signal reliability. The LCE franme 604 which is 20 general ly
rectangular in shape is constructed as follows. The LCE frane 604 has two
vertical support nenber assenblies 911 and 912, each having three distinct
parts: the vertical support nenber assenbly 911 is nade up of an upper

vertical sup er 635a, a flex point 632a, and a | owe

support 25 . Rﬁw&%%§$b638a; the vertical support nenber asseﬁ%¥§§%é§%¥s made
up of an upper vertical support menber 635b, a flex point 632b, and a | ower
vertical sdipect meuabeing38b. tﬁenméfﬁéngobnervethbcamoguppnrweaqueﬁngnl

with the othyerm9l2 is upper horlzontal support nenber 636 and | ower

hori zontal support nenber n_vertical port
terber assenb| B BTINARN S99aF rekasies PRPouRICs 7Y FBEpLY, Fyargn 108
cont ai ni ng axee tihier Fhe¢hdd- Yeapan 93ightc Mhmﬁﬂ)pﬁﬂﬁid@hpoﬂaseandangetfﬁh-

signals to e Siw myde b h n | es
13 or S el AL %ﬁﬁe‘% URAY ° LM RIS Po85 | asan R 3‘5'15@9 hi gh
strand, fi I‘W‘ieﬁéul{'tvgd wiZse - 9f§é A WHED RRY C‘Eﬁrrfﬁ?féf’ ‘Eb"rﬂ%l Qi ghal s:

m ni at ure shildidedscadflealsita,9Eivwndgabtdalidyt hrbridgles shi eddi agotber

sensitive W eq,3NGeaddh (hoBILARWH) . All sensor components are either

off-the-shelf or modified off-the-shelf items. The VC 535 is a

i0 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). ' '

15 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 982, 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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signals; and, 24 AW ultra flex, insulated wire with | ow resistance 913c
and 914c for power distribution and groundi ng. Extending fromthe LCE frame
604 are two rib cage straps 603a and 603b constructed of a noisture

i mper vi ous mat{poahragsich as 5 vinyl, urethane, or the |ikepcrrdéandss
cage strap 603a extends frominside the LCE frane 604, through strap

openi ng 603c, around one side of the sqldi er and joins sternum strag 824 )
and shoul der 988rapTBE2EEMRYE (FRS AansFodeyas r?"ﬁec‘la]ge‘ec 1305ABBREERGS

frominside tohe k€Rote IRS GOAnethoouds? stimapabperfidty 6B8uabiy, aheubd don-

the-other sidg g%% té@s%ie@t.e:rlcal be SRS R $ldbd Se ghb_ﬂeb.:l@ tBanaughus
strap openln c.and rib cag rap 603b_is, slidable

rou a
openi ng 603d, hz% PSRER SIS §PF‘BB§e§5§b %nggsn(%§m%qaﬁﬁ ggg ®2a
and 6425 enbgﬂtéeduhlrepeocésé@r bamatdjsiziverd tof the Cke 20w vi dual sol dier.

By keeping rib C@33€ courge, 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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15 straps 603a and 603b snug against the torso of the soldier
be avoided. As shown in Figure 3a,

snags nmay
pl ace where the sternum strap 624,

junction block 925 is |located at the
shoul der strap 602b, and rib cage strap
603 all intersect (in the general vicinity of the sol- 20 di er's chest
area). The junction block ("JB") 925, also shown in Fi gupetfiisejosezi des a
dur abl e, | iWOsRIMMIt, central i

I ntercon- nection point to |link the various
sub 200 and with each other

. Features of the JB 925
i nclude a on smntch 926, two recessed thunbwheel rotary
poten &Lﬁi‘ﬁam 942, and three connectors 943, 951, and 991.
The t

tch 926 alloms the soldier to select a display for
Vi ew ng |nforrrat|on The t humbwheel 941 is used to adjust the contrast of
t he | HAS- mount e EERRS BB SIAZMED ER3- t he t humbwheel 942 is used to adjust the
bri ght ness of the | HAS- nams SulXi sptegraked, mobti-funrtionade Warfare aysean cin.

Connectors 943, @5he with B lariifaissieial p suidcwartaira ciysitey towvithgsa Wesperd he
outlying subsyst

! ek Sy sk 0 dhd N bofutbP BuBEPFEUR, & R{SDHd ON, .
the wires 642b en AS e Pﬁ“ﬁ c%gg %&Qﬁp 603b tern1nateig|rectly into the
JB 925, 5 h!ﬂ!.ll assambly

an equipment carrier, said equipment carrier being worn
by said individual, said eguipment carrier having a hollow frame
for supporting said equipment carrier and a first strap, one end
of said first strap being fastensd to said frawe in the rear of
said individual, said first strap at least partially encircling
the torso of said individual, the other end of said first strap

being fastened to said equipment carrier in the fromt of said
individunl:

10

a first plurality of wires, sald first plurality of

15 wires being contained within said frame, said first plurality of
wires being connected teo said computer subsystem: and,

a second plurality of wires; said second plurality of

wires being embedded within said ftirst strap, sai@ secomd

plurality of wires being connected to said first plurality of
20 wires.

2. ‘The wiring harness according ts Claim 1 further
comprising a junction block, said junction block being connected

+o said second plurality of wires.
25

3. The wiring harness assembly according to Claim 2
wherein said junction block comprises:
a housing:
at lsast one connector,

said at least one connector
30 being attached to said housing.

4. The wiring harness according to Claim 2 further
comprisings:

a third plurality of wires, said third plurality of

as wires electrically connecting said junction block to said helmet

subsystem. |
THIS SHEET HAS BEEN
REPLACED
10
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as shown in Figure 3a. If a mrror inmage configuration is used, 35 t he
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 termn- ate directly into
the JB 925, as shown in Figure 3a. For a fully 5 WO 97/ 27442
PCT/ US97/ 00562 dih g Qdant system a junction block is nount cRCTHSHE0I§2
| ocati ons (| the end of both straps 603a and 603b), providing the
hi ghest degree of reliabili ty. In an alternate enbodi nent, the JB 925 may
be- physi d to one of the rib cage straps 603a or 603b with
snaps or MH“IHII“IH“W“M JB/ CRS cable 927 may be wired fromthe bottom of
B 925 to ttheMCRS 200.: The JB cabl e 927 contains ap- proximtely 80

S|gnal and power condugt or [ $r10g ChariHea¥Nic Ghe | 3 S
200. The JB cabl e 9% UT g;ﬂg%@nect(‘soéz) 1Q éﬁ?g S%%%Lﬁr"o\ygnhbei@iesnag e
| ow-profile 100- plr}?

l.met, said helmet being worn by said individual;
a display, said display being mounted on said helmet.

6. The wiring harness according to Claim 5 wherein said

display comprises a component for daytinme viewing and a component
for nighttime viewing.

10 7. The wiring harnass according to Claim & further
comprising:
a fourth plurality of w:l.rec, said fourth plurality of

wires elsctrically connecting said junction block to said weapon
subsystem.
15

8. The wiring harness according to Claim 7 wherein said
weapon subsystam comprises a shoulder-fired rifle.

9. The wiring harness according to Claim 7 wherein said
20 weapon subsystem contains sensor components.

10. The wiring harness according to Claim 9 wherein gaid
sensor components comprise:

a video camara, said video camera mounted to said
25 veapon subsystem:

a thermal sight, said thermal mounted to said weapon
subsyatem: and,

a laser rxange finder/digital compass aessenbly, said

laser range finder/digital compass assembly being mounted to said
30 weapon subsystem. '

11. The wiring harness assembly according to Claim 7
turther comprising:

a second strap, one end of said second strap being

35 fastened to said frame in the rear of said individual, said
second strap at least partially encircling the torso of said
individual, the other end of said second strap being fastened to

. - 11 THIS SHEET HAS BEEN
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shown) which is |ocated at the bottomof the CRS 200. The el ectri cal
connections for the Torso segnent are il- lustrated in Figure 3b. Power is
provi ded by batteries 644a and 644b through wires 915a and 915b to a power

bus (not shown) which 15 feeds the radi o nodul e 243 and the conputer
nmodul e 244. I n the pref

ew_—,pri mary set of pQIEE97/00862
control wi rw®%2%42c are Toute '

rough the cable 913 in the vertical

support nenber assenbly 91 l‘ set of power and control wres
9l4a-c are routed through m t '
[+

he vertical 20 support
menber assenbly 912. Redundan W III My Pat fs decrease the |ikelihood of

signal failure due to vmrlng damage or mal function. Simlarly, a primry

set of power and cgtrol, res 642a are en%edded within the rib cage strap
603a to the JB 9ZBHUTF AP PRth 5B TR 5 HnBrididaridwAithe rib
cage strap 603b 25 to ¥ hELLED 92‘3?311RHdP6 wiremn8id0fth ahweraddnpeet ed

to their respect wimes abais (amtiedabaWwithin t baid asecor® (strap?4 Jata 2 £l Ben
radi o bus 239.

_ | Blard ey 69Stldes/ Tethd onmaléa 'R safal Sitlerdp, lﬁraﬁﬂ% of
verti cal supgort';[p;g@
Su

er assenbly 911 and control signals nmay e routed in
the other vertica pport nenber assenbly 912, or

12. The wiring harness assembly according to Claim 11

wherein sald one end of second strap slidably engages said frame
whereby allowing said second strap to be adjusted to fit smugly
10 against the torso of said individual.

13, The wiring harness assembly according to Claim 1
vherein said one end of first strap slidably engages said frame
whersby allowing said first strap to be adjusted to fit smugly

p1.3 against the torsc of said individual.

14. A wiring harness assembly comprising:
an eguipment carrier frame, said equipment carrier
frame to be worn by an individual;

a first plurality of wires, sald first plurality of
wires bsing contained within said equipment carrier frame.

15. The wiring bharness assembly according to Claim 14
further comprising:

a first strap, said first strap being connected to saiad
equipment carrier frane;

25

a second plurality of wires, said second plurality aof
wires being embedded within said first strap.

30 '16. The wiring harness assembly according to Claim 15
vheraein said first strap is imperviocus to moisture.

17. The wiring harness assembly according to Claim 15
wherein said first plurality of wires and said second plurality
of wires are impervious to electromagnetic interforence and high

altitude electromagnetic pulses.
Ems SHEET HAS BEEN
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30 vice versa. The CRS 200 may al so include interfaces which are wired
into the wiring harness assenbly 910, W ernal conponents. For
exanpl e, external interfaces 225 andl ”WElmmmgm; 25-pin and 9-pin,

respectively, RS232 input/output port% for tus® wsth vari ous deV|ces

such as a M nwoyesate Laser Infrared Qoserva- tion Set ("NRCRESFO056Ht

shown, a conbat |ID device, not shown, or another LW system conputer, not
shown; external interface 226 6 WO 97/ 27442

PCT/ US97/ 00562 is a renote connector for use with a rempte Si ngl e Channel
G ound Airborne Radio System ("SI NGCARS"), not shown; and interface 228 is
a standard governnent DS101 connector which may be used for inputting

crypto-variabl es ‘for SQurené ORRiRkC darA@es OisddhByl ! | d 0
access high | evel t{;ﬁg Wn&pr exanpl e. The I%Agg%e!g%r%ﬁt %868:?"%“09&5 in
Fi gure 4, ca

electri
a second strap, said second strap being connaected to
said equipment carrier fraue;
a third plurality of wires, said thirg plurality of
vires being embedded within said second strap.

19. The wiring harness assembly according to Claim 18

wherein said second strap is impervious to moisture.
10
20. The wiring harness assembly according to Claim 18
wherein said third plurality of wires is impervious to electre-
magnetic interfersnce and high altitude electromagnetic pulses.

15 21. The wiring harness assembly according to Claim 13
wherein said second plurality of wires is connected to said
second plurality of wires.

22. The wiring harness assembly according to Claim 16
further comprising a junction block, said junction block being
alectrically connected to said second plurality of wires. -

23. In a multiple function warfare system, said warfare

' system to ba vorn by a soldier, a method of managing information,
28 said method comprising the steps of:

gathering said information:

transmitting said information te a central micro-
ProcCeEsors

promsing said infomtion wheraby said information
30 is available as images:; angd,

routing said images to a display.

24. The method according to Claim 23 wherein said infor-
mation is gatherad frem saeansor eguipment.

35
25. Thae method according to Claim 24 uherein said sensor
- equipment comprises a thermal weapon sight.. .
This Sheet Has Been Replac 13
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connects all of the electronic equipnent of the I HAS 400 to the CRS 200.

The Day Conponent ("DC") diH ht Sen- sor/ D splay Conponent
445 di splay ("NSDC'), joint ,mummm as the Sensor Display

Assenbly 432, are wired through®tHe B/ RSDC hel net mount 441 to the Display
El ectroni cs_Mdule 425 via the I HAS display cable 420. ThepspipssionsdaspP! ay
Assenbl y 43WQ YRR, pi ece nonocul ar devi ce which provi degé'?he sol di er
with display capabilities fromvarious conponents throughout the 15
subsystens. The | HAS display cable 420 runs along the | ower edge of the
outer surface of the helnet shell 402 but is hidden beneath the cloth cover
412. The Display Electronics Mdule 425 is wired to the CRS 200 t hrough the
junction block 925 vi 3 thﬁ@gel f-coiling | HAS cable 430 and either rib cage
strap cabl e 603a 20 %%-or™§p¥pthod, acopriing Lo Blpin R4t vherein) suid sessewscd
to secure cabl e SBUFEENE| tdrmpriten| der lasenp ré6ga MindePMigles) \Viiaplss :
Segnent 970 of tassesbiyng harness assenbly of the present invention is nade
up of a self-coiling cable 599 which extends fromthe side of the weapon

501 to the GRS 200 viza}_t WE}.‘WJB“%%WQ@ E‘fﬁin?%%a or 642b. The

sel f-coiling featurg ‘ensures wherein said sensor
equ.ie. comprises a video camera.

28. The method according to Claim 23 wherein said infor-
mation is obtained from a radio.
10

2%. The mathod according to Claim 23 wherein said infor-
mation is obtained from a glcbal positioning system. '

30. The wmethod according to Claim 23 wherein said steps of

15 processing and transmitting said information is impervious to

aelectromagnetic interference and a high altitude alectromagnetic
pulse.
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that the cabl e 599. extends W th thgnrmverrents of the soldier and contracts
|

to prevent excess cable from catch

g on | oose brush and inpeding the

mobility of the user or danagi qU| pment The cable 599 utilizegs easily
oper at ed | ocki ng connectors ;{;&1 whi ch are desi v';‘:‘&.'ti:x an
i ntegral breaka et y(\n@ an| sm S not sh sor SO 080,
best shown in FW Qy’g\ %ﬁ"h AQ%%:‘I?EQSS vmth #bedded

conduct ors rﬁ’i‘ékﬂ‘gﬁkﬂﬁ A&:bammn ﬂﬁiﬁéﬁﬁf‘uﬁﬁﬁg AR PATEAP bobPRR ATION IREATE |bCT)
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(54) Title: MODULAR INTEGRATED WIRE HARNESS FOR MANPORTABLE APPLICATIONS
(57) Abstract

The wiring harness assembly of the present invention is an
electrical and structural network which serves as a distribution system
for the command/control signals and power of a comprehensive
watfare system. The warfare system, which is worn by an individual
soldier, contains multiple subsystems, The wiring hamess assembly
includes four distinct segments which allow each subsystem to
communicate with a central microprocessor and with each other.
‘The wiring harness assembly includes the Torso Segment which
is partially embedded within the frame of an equipment camier
bome by the individual soldier. The embedded portion of the
wiring hamess assembly is protected from any harsh environment
that may be encountered by the soldier. - Other segments include
the Integrated Helmet Assembly Subsystem Segment, the Weapon
Subsystem Segment, and the Sensor Subsystem Segment which
provide the electrical network for a variety of equipment options
available to the soldier.
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REPLACEMENT SHE

The. pr i mar y—sensor=retated—conponent's of  the LWsystem 100 are the Ther nal

Weapon Si ght (o DG | aser range fin- § Fr as -\
assenbly (" ﬂﬂlﬂm,ﬁﬂgﬂjﬂgilnd t he vi deo camarELR(EP‘\,:’EB,EWEQE1 33 :f 3?01:\)101%?1/7’
may be nount c 3 sol dier's ¥ fl e 501, [shown general |y]in Rph&ire
2, of another nodul ar weapon (not shown). All s¢nsol & re88d s| af e éﬂ)her

of f-the-shelf or nodified off-the-shelf itens. Th¢ VC 535 is a (L0 Sekai

El ect r onWbatigledadmpdr 8 nodel RSC 700; the LRF{DCA is a integratjon of a
Fihbe[r{/\gk m ni -Ihaser range finder and Leica digit y; and,

t he is a thermal _sighting system devel oped by Hughes Aircraf

U.S. Arm}-(ni Ept &r ?ua&:u;?gﬁ'aﬁgﬁatxw' PRd3SY-f tonta ’H’ga"set rﬁY&t%F‘fe E’ﬁgr P%Qe

sensor segnenty,o280 vhedisindivicanl el @agat eatafe Suppoeh tRwbDAY a8wesponh is
nount ed al ong one side of the central portion_of the rifl Q The Ln

support nembeSUBBEStEn |3 PElNet HILSYPEE™5030%  COMRV S rﬁ"g’sg’f%ﬁ'ﬁpe?n @

recei ver cl angi28ig antreewveassatiyy eomptoimegd82, as shown in Figure 5. The
20 renmote CRS controls brac

k . .
aperture 524 and cPEnpIUHRY ﬁggﬁ%%gr ps%gafe %%%PPES%%%%ESE?’?}%%?%Q% Sa d

by said individual, said equipment carrier having a hollow

L]

frame for supporting said equipment carrier and a first strap,
one end of said first strap being fastened to said frame in the
rear of said individual, said first strap at leat partially
encircling the torso of said individual, the other end of said
first strap being fastened to said equipment carrier in the
front of said individual; .
a first plurality of wires, said first plurality of wires
being contained within said frame, said first plurality of
wires being connected to said computer subsystem; and
| a second plurality of wires, said second plurality of
wires being embedded within said first strap, said second
plurality of wires being connected to said first plurality of

wires.

2. The wiring harness assembly according to c¢laim 1 further
comprising a Jjunction block, said junction block being

connected to said second plurality of wires.

3. The wiring harness assembly according to claim 2 wherein said
junction block comprises:
a housing; and
at least one connector, said at least one connector being

attached to said housing.

4. The wiring harness assembly according to claim 2 further
comprising: '

a third plurality of wires, said third plurality of wires

electrically connecting said junction block to said

helmet subsystem.

Ve 4623~
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guar & 523, thus holding the CRS renote control g éAgEMW SHEéT a%EeP.LACEMErhrl\LSHEH
TW5 extension 9 e inventory off gtructural conpopents and
serves to both ﬂ":lmmmu“mum 25 Weapon |Sijglfx 9 525P t2808 hk tentral

portion 503 of tHe Fifte ™0f afd provide a protje¢ted el ectrical path from

the TW5 525. All of the external connectors usgd Th the WTITQg harness

assenbly 910, including the Sensor Segnent 980, ap- _on/of f] si ngl e

shel | st Ba i At HiELRS HARASSFS ARAFBNL RSB BT FOnatatp & Wierdin® sald

_eI_LectronagPet helmet @@s@@&&ﬂc&mﬁ'iﬁ%‘b?)s and goi sture sealing technol ogy.
ere are five main connectors .In the Sensor Se nt 0, The.L

connector 992 el ecr PeLmesy (?Gaﬁelé?]s‘“ecth(?eli_ﬁlmggoS?ggtwiggﬁggﬂ[S)%gmnt

980 via cable 996. aThesyi4lg0 sadgedislenNbeing MAdtelest réial hglmennects the

vi deo canera 535 to the 35 Sensor Segnment 980 Via cable 997. The TWS

connector 994 elec- trically connects the TWs 525 to the Sensor Segment 980
via abl e 68 The wiring harness assewbly according to claim 5 wherein said

117

display comprises a component for daytime viewing and a

component for nighttime viewing.

7. The wiring harness assembly according to claim 4 further
comprises:
a fourth plurality of wires, said fourth plurality of

wires electrically connecting said "junction block to said

weapon subsystem.
8. The wiring harness assembly according to claim 7 wherein said
weapon subsystem comprises a shoulder-fired rifle.
9. The wiring harness assembly according to claim 7 wherein said
weapon subsystem contains sensor components.
10. The wiring harness assembly according to claim 9 wherein said
sensor components comprise:
a video camera, said video camera mounted to said weapon
. subsystem;
N

a thermal sight, said thermal sight mounted to said
weapon subsystem; and

a laser range finder/digital compass assembly, said laser
range finder/digital compass assembly being mounted to said

weapon subsystem.

11. The wiring harness assembly according to clam 7 further
comprising:
a second strap, one end of said second strap being
fastened to said frame in the rear of said individual, said

second strap at least partially encircling the torso of said



) e ~ BEPLACEMENT SHEE
VO 9F 27442 PCT/ US97/ 00562 998. The

remote CRS contr | rically connected to the renmote CRS
connect or 987 vi Elmmmmﬂlﬁlmﬁull ly, the LWcon- nector 995 electrically
connects the Sensér Sednerft $80*(and thasl®he other electrical conponents) -
\&g \Zl‘é(sgpo?j Segnment cable 599 to 5 t he m croprocessor (not shown) of the
: course, it should be understood that a w de range of_changes
and nodi fi cat FBﬁ_BV’@inbe thedother t fRd p‘?%f%ar‘rde(feé’ﬁﬁf}dfsﬁ:é?ﬁa]a% i%es&egggve.
It is therefokrg paiendpdphbat ddreiber egaiteg fiehai s dadasindpridmalbeand
regarded as illustrative rather ,than_10, linmti nd.that.it q_;e .
understood that it §1Fm.93611]a&%1ﬁg°ﬁl‘%ﬁ‘?‘?§/ Fﬂ%‘%uﬂ%@‘ a’llPr%ﬂh’fX/a? et s o
whi ch are int gadpd bmpéefdanrithenseape sécddte surupnt sand Sifth Wiatraldty

clainmed is: 1. nafylly inteagr i - '
be of wires beingyconne e tgg ’saqlu tflirfsg n;g:]t.1.|1roa.q§|tch‘E:}Efvff\?lirreess.ySt em to

12. The wiring harness assembly according to claim 11 wherein said
one end of second strap slidably engages said frame whereby
allowing said second strap to be adjusted to fit snugly against

the torso of said individual.

13. The wiring harness assembly according to claim 1 wherein said
| one end of first strap slidably engages said frame whereby
allowing said first strap to be adjusted to fit snugly against

the torso of said individual.
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worn by an individual, said warfare system having a weapon subsystem a
hel met subsystem and conputer subsystem &and a wi ring harness assenbly
conprising: an equipnent carrier, said equipnent carrier being worn by said
i ndi vidual, said equi pnent carrier having a hollow franme for supporting
rap, one end of said fi rgirngdyeedei ng

sai d equi pnentwgafiiagy and a first st
fastened to said frane in the rear of

| eat partially encircling the torso of sa
said first strap being fastened to said equi pnent carrier

said individual; a first plurality of

bei-ng contained within said frane, s3gi

connected to said conputer subsystem

second plurality of wires being enbedd@&

second plurality of wires being conne
2. The wring harness assenbly

i ndi vi dual

t he

sm{}individual, said first strap at
a

ot her end of .

Land Warrior
System
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in the front of

said first gptoratnqty of wires
first Mlurality fof wrgs @ping
ond plurdality off wyes, said
said fir|st strgp,~said
c@ed t@eeaid first pluraligy’ of wires.
aggording to claijm 1 flurther
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conprising a junction block, said junction block being connected to
said second plurality of wires. 3. The wi ring harness assenbly accordi ng
to claim2 wherein said junction block conprises: a housing; and at | east
one connector, said at |east one connector being attached to said housing.
4. The w riw@9yhadbness assenbly according to claim 2 pétrosdrebss:
conprising: a third plurality of wires, said third plurality of wires
electrically connecting said junction bl /6 to said hel net subsystem 5.
The wiring harness assenbly according to claim4 wherein said hel net
subsystem conprises: a helnet, said hel met being worn by said indivi d4@Q
and a display, said display being nounted on said hel net.4|2 402 /

408,409
. FIG. 4 / 420

)’ /7
a32_ 44 7 400, 411

-
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6. The wiring harness assenbly according to claim5 wherein said display
conpri ses a conponent for daytine view ng and a conponent for nighttine
view ng. 7. The wiring harness assenbly according to claim 4

further conprises: a fourth plurality of wires, said fourth plurality of
wires el ectrigydmgrq@nnecting said junction block to said wepprossebssyst em

8. The wiring harness assenbly accordi ng to claim7 wherein said weapon

subsystem conpri ses a shoulder-fired rid The wiring harness
assenbly accordi ng claim7 wherein said vveapon subsystem cont ai ns sensor

conponents. 10. Th i ring harness assen‘oEy ng to claim9 wherein
a video a}gﬁgAl d video camera nounted

sai-d sensor conpon conpri se:
to said weapon sub ystem a thermal sight, said thermal sight nounted to
sai d weapon subsystem\ and a | a e fi rgigé/di gi ass assenbly,
sai d-.l aser /(‘\
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range finder/digital conpass assenbly being nounted to said weapon
subsystem 11. The wiring harness assenbly according to clam 7 further
conprising: a second strap, one end of said second strap being fastened to
said frame in the rear of said individual, said second strap at | east
partially enciywelohpiass he torso of said i ndi vidual, the ot hmrrnssovoees2 sai d
second strap being fastened to said equi pnent carrier in the front of said
individual ; and a fifth plurality of mﬁregl said fifth plurality of wires
bei ng enbedded within said second strap, zﬁcififth plurality of wires
bei ng connected to said first plurality of wires. 12. The w ring harness
assenbly according to claim 1l wherein said one end of second strap
slidably engages said frane whereby all owi ng said second strap to be
adjusted to fit snugly against the torso of said individual.

640c¢
604
o3 14
4——-200
225 244
227
226 |
t
228
ol | )
| 9I2
6423 J
/ — B642b
b

 SUBSTITUTE SHEET (RULE 26)



13. The wiring harness assenbly according to claim1 wherein said one end
of first strap slidably engages said frane whereby allowng said first
strap to be adjusted to fit snugly against the torso of said individual.

WO 97127442 PCT/US97/00562
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