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Pur poses The present invention retatées to a harness systemfor .
i dentification purposes, having at |east two harnesses. A harness SQQHH%ZWZ
for conmbat purposes is known fromEP O 836 069 Al, having a plurality of

el ements, such as light detectors, a laser transmtter and a control unit.
This system conpri ses several harnesses provided with electric

whi ch exchange i nformation signals wtn,a central unit by neanwmgﬂmmﬂmﬁmmm‘
ultrasound or radio, and it is the object of the present inven

i nprove such a system This object is attained in an advant ageous '®¢HRer by
a harness systemin accordance with claim1. 170CT Z002 -.2. Further

advant ageous enbodi nents of the invention ensue fromthe further dependent
clainms. The invention will be explained in greater detail by way of exanple

Schemati c representation of & total harness systemin accor aandWINNMINAIN
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Harness System for ldentification Purposes

The present invention relates fo a harness system for identification purposes, having at
least two harnesses.

A harness system for combat purposes is known from EP 0 836 069 A1, having a
plurality of elements, such as light detectors, a laser transmitter and a control unit. This
system comprises several harnesses provided with electric components, which exchange
information signals with a central unit by means of ultrasound or radio, and it is the object of
the present invention to improve such a system.

This object is attained in an advantageous manner by a harness system in accordance
with claim 1.



invention, Figs. 2 to 4, various harness arrangenents of such a harness
'system Fig. 5 a schematic representation of a helnet harness for this
harness system Fig. 6, a sinplified representation of a mask, Fig} 7073002
Sketch for explaining the functioning of the detectors of such a system
Fig. 8, several detectors, linked in accordance with the invention, Fig. 9,
a schematic representation of snap fastepers and anplifiers connected
therewith, and Fig.10, or respectively I%: a snap fastener head, or
respectively snap fastener cover, nmounted on a harness. The harness system
in accordance with Fig. 1 conprises various harness arrangenents, such as
body harnesses, arm harnesses, |eg harnesses and/or a head or hel net
harness for a soldier. The human body 1 is divided into several regions for
this purpose. Twelve visible regions 11, 12, 13, ... 23 are represented in
Fig. 1. HoweR@ther apvdrtageoxt eabotiegints tle iaventiohenale fromdes furhbedepehdentess
arrangeneqts whi ch are rel easably connected with each ot her by
conplenen?awﬁ'connecting el enents, preferably by snap fasteners, are

equi pped 170CT2002 -.3. with light detectors, which provide electric
signals to arcel ] | h. . LR f har ness
arr angement s{ﬁeﬁ@%grﬁgﬂ&gﬁs%%f} %Q'F%@Eis%éétgmeg%pwﬁpgs an déf@c“’flﬁt E:azl;qﬁw%ont r ol
uni t, al swakiap referencetkihagiramings. opha®inaredy. The system al so conprises a
transmtting/receiving unit or comrunications unit 25, also called naster
unit, which could ssibly al so be onl transmtter, unit. Fig., shows a
har ness arr aﬁ'@eﬁﬁggﬁmﬂﬁg‘eﬁﬁﬁﬁe%w °ﬁ3¥%§§?@?saé¥§t§’ﬁ‘é@l aF?Prga'%‘ieg't"B’éH%pe, but
al so one-jpv@stdenpr anched harnesses. For exanple, two |ongitudi nal harnesses
33, 34, which are permanently connected with transverse harnesses 31, 32 in
corner sections, are represented in Fig. 2, which in this way forma | arge
openi ng 35, Figsotphd,waricls lrarsedscirsangemants of such sharnpsmsystard, neck. In this
case, the l|ongitudinal harnesses 33, 34 are shoul der harnesses, and the
transverse harnesses a chest harness 32, or respectively a back harness 31.
A smal | housFigg53ssahemalic cenieseitationiof a Salmed hamgps fathieharasss 8Ystitint ed in
the transverse harness 31. A plurality of detectors 37 and groups of
respectively_t snap.f asteners 38 9 0, 41, 42 and 43 are nounted on

t he IongitudfﬁggﬂhﬂVﬁ@%ﬁégpﬁﬁan?ﬁﬁhggﬁpg 'harnesses. A |oin harness 44 and
an abdom nal harness 45 are also represented in Fig. 2. The ends of the

| oi n har nessg44 : j j 6 and 47
W th the snaytr b By SENREhRD i delonBo e o el iR of Pk ET Bl ha

har nesses. The abdom nal harness 45 can al so have snap fasteners which
pernmit it toFigesuaRelsEctbes, lifkdlivBgorditcB alithisd mespA, Such snap
fasteners consist, for exanple, of a pressure part and a hollow part. These
parts are also called head, or respectively cover. In accordance with the
present i nveFigi 8y sdhematiarepresentaiioh pf sreapdasteners laed mepliters cahndctedt thaiemijh,of
the vario har nesses, or respectively belts) to each other, but also for
providing electrically conductive contacts for various signhals, so that
they are enployed in pairs in accordance with the electric positive or
negative pol gy, 163 vdspetiivelyeFRENaY TsYerfeP Head bR Peshasthvenainap4sstertd cowd), and

51 are al so rrangaed on the | ongitudinal harnesses and'the transverse
mounted on‘a harness

har nesses.. :
The harness system in accordance with Fig. 1 comprises various harness arrangements,
such as body harnesses, arm harnesses, leg harnesses and/or a head or helmet harness for
a soldier. The human body 1 is divided into several regions for this purpose. Twelve visible
regions 11, 12, 13, ... 23 are represented in Fig. 1. However, up to sixt:aen regions are
preferably used. These harness arrangements, which are releasably connected with each
other by complementary connecting elements, preferably by snap fasteners, are equipped



Wthout a |oin harness 44, the harness arrangenment in accordance wth Fig.

2 represents the m ninal eqU|pnent of a harness systemfor training)7ocT 200
pur poses, so to speak. Thus, a harness system conprises at |east two

harness arrangenents, or respectlvely at |east two harnesses. Fig. 3 shows
a sinple harness arrangenent 52, consisting of an upper armand a thigh 1
7 OC1 TO02 -.4. harness) and an optiongl additional harness 53. Fig. 4
shows a | ower Ieg or forearm harness 54 and an optional additional harness
55. The harnesses in Figs. 3 and 4 are respectively enbodi ed to be T-shaped
wi th a | ongitudinal harness and a transverse harness, which are provided
wth a so- called Velcro connector 56, or respectively 57. Sone harnesses
in Figs. r e
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represent F@’SS‘IBI’}/ bis8 be dnlydtrad Pttt e, a Vel cro connector 66) two
stretchabl e internedi ate pieces 67, two pairs of snap fasteners 68, an

el ectronic unit 69 and a plurality of detectors 70. This harness can be
used, for expigpR ehow®gbbimess virhhgemermhkvif@notroniciearnekayas elevighdd nigdstri- havi ng
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connected by neans of such a cable with a mniaturized anmplifier circuit
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heads and/or covers m niatudri ze
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w th power t Irect connection between the two
ot her snap f hewearlgmemrm 44 thediamipse AFRRGRIPRNtdY acapEdansA NabRIG 27RPYeSeREm

The arrPl lfrieeﬂunmhag@ah@?ﬁgt @f@ha‘iﬁeésr@mehmr ﬁéi’ﬁllngfp'u?fosé‘s rs%btbts ed0, THIG, a o
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nount ed oharhbssesut si de of a harness 101, havi ng a rivet 103 protruding from

the inside o arness.. 1 104 .of a cable 105, i
cl'ect 1 cal | yFBoRAROTER SR A et Mrantiiids 8. SBHsA0 o BeffPiante 4
the one end of the cable 104 as the central lead is connected wth the one
snap fastener, and as the other end the sheathing of the cable 104 is
connected with the other snap fastener. The rivet 103 is separated by an

i nsul ation 106, which can be a thin foil made of netal, alum num copper or
a copper alloy, fromthe shielding 107.



Fig. 11 shows a snap fastener cover 112, nounted on the outside of a
harness 111 and having a rivet 113 prOjectlng fromthe inside of the

harness 111, with which one end 114 of a cable 115 is electrically 17 0CT 2002
connected. The rivet 113 is protected by an insulation 116 and is shiel ded
by the shielding 117. The shieldings 107 and 117 are | arge enough so that
they shield the area where several cooperatlng snap fasteners are | ocated.
The snap fastener cover 112 has a spring 118, which stabilizes the
mechani cal connection between the head and cover and at the sane tine
assures an electrical contact. The systemof the invention in accordance
wth Figs.1 to 11 functions as folloms Al'l detectors of a defined region

or zone, such as Lepresen dl lh E way of exanple, are

i nter connﬁ%mgas’iaﬂ ?ﬁ e fipng gms??g %I appears at the two snap fastener
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-.7. WHAT IS CLAIMED I'S: 1. A harness systemfor identification purposes,
having at | east two har nesses, characterized in that the harnesses (101,
111) have portions, which are connected to electrical conductors (10pP{(T 2007
115), of conplenentary connecting elenments (102, 112) in order to connect

t he harnesses nmechanically with each other and simultaneously to nake
connections between el ectronic conponent% fastened on the harnesses by
means of the conductors, wherein the coniécting el enents are snap fasteners
wi th respectively one head el ement (102) and one hol |l ow el enent (112). 2.
The harness systemin accordance with claim1, characterized in that at

| east one harness is an elenent of a harness arrangenent. 3. The harness

ol oct ron EoEERE FETGRIEntID 8. 3@PnTest M ERdEURiS BANTH 40 REPRe0e el o
c ]gznt Ir al hmniﬁ%viégm@mwmot(eﬁﬂeelrﬁﬂe (|ja$t_3r aﬁdrﬁ]lbheherap tdstéreran) maq_F@ﬂ 9hyintEans
(0] electrical con ctor ace e arness s e t ast
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central ugid Aéﬁ?of tﬁ@ﬁ{iujt plalt%?)o,oor% En&ﬁ%%véh.!%tinqluniﬁr?& hampRSs systemin

cl ai , cha

accordance wt racterized in that the central unit (90, 36)

nount ed i n t [Fig-d8shews asaep fastensgr head 10%amewned an thepuidde ofa harhgenthl i s
connect ed halifg latietd dEstoblidiAg fromahe MOIAE WE tHelHariéss 0a it whidhlankee tioasa of

' I 51), i feed. sj | s f d 4
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conduct or sne estl af theccable t04easfthe serwt#ahleaégcmnei:tﬂd with thia orst sregrfagtsser, and as
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unit. 5. T ar ness Sés n accordance w of _
char act er Fiyeld 03 s separater by endeguiationr 08.oMieic et ke a thin foil adecafmstalgalyminum,

shi el ded @ggd,@%rgrco%é,eaqbgrfrd},l, @péislﬁleﬁiﬁé){(ﬂﬁ, or in the formof shielded

busses. Fig. 11 shows a snap fastener cover 112, mounted on the outside of a harness 111 and
having a rivet 113 projecting from the inside of the harness 111, with which one end 114 of a
cable 115 is electrically connected. The rivet 113 is protected by an insulation 116 and is
shielded by the shielding 117. The shieldings 107 and 117 are large enough so that they
shield the area where several cooperating snap fasteners are located. The snap fastener
cover 112 has a spring 118, which stabilizes the mechanical connection between the head
and cover and at the same time assures an electrical contact.

The system of the invention in accordance with Figs. 1 to 11 functions as follows:

All detectors of a defined region or zone, such as represented in Fig. 4 by way of
example, are interconnected in such a way that a signal appears at the two snap fastener
heads 64, even if only one of the detectors of the zone detects a laser beam. By means of
this it can be determined whether a defined body zone of the soldier was hit by a laser beam.

During operation, the snap fastener heads 64 are pressed into the snap fastener covers 63,
or vice versa, so that the mentioned electrical signal reaches the central unit 90 or 36 through
two of the snap fastener heads 62 and via two of the snap fastener covers 51. In this way
signals from the various zones can be identified and evaluated in the central unit.

Corresponding information can be stored in the central unit or can be passed on from

there to a central or command station, for example via radio. The shieldings 107 and 117



6. The harness systemin accordance with one of clains 1 to 5,
characterized in that it conprises harnesses or harness arrangenents in
such a way that the harness system can be worn by a hunman bei ng aftpyggkbwz
provi ded connecting el enents (102, i12) have been closed. 7. The harness
systemin accordance with claim®6, characterized in that each harness or
each harness arrangenent is provided with detectors (81, 82, 83) in such a
way that by neans of this a predetern néd“zone of the hunman body can be
nonitored for inpinging |aser radiation (75, 80). 170CT 2002 -.9. 8.
The harness systemin accordance with one of clains 3 to 7, characterized
In that the detectors (73) have a housing with at | east one part which is
transparent to |aser radiation (75, 80), and that thegﬁconprise at | east

er ( | .
two phot oBVaiRr $he Giropit aganeiha pifectisefgleqtivaagpetiaavesqayhigh cawd influcdhe har ness
syst em i ninggrfePéntanetayéd. h one of clains 1 to 8, characterized in that sone

har nesses haye el astic ipnternedi ate. piec (.58, ,59,.60, 61). into which
f1 exi bl e and/?°°8t P%W&EPQ“E%&[H 8We°§ﬁﬁ 'E%lefnt'%’nt%ﬁf%rﬂa}'ﬂ%§§r 8% ced.
10. The haemtes snit yad bertramsmeittedeldetrnes enagnielicalin Sno(Fig. &iomby indaas 8f ultrasound
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shi el ded. s Sysfemin accordance wt l'al N o 10,
characterstagon.in that anplifier circuits (87) are provided which have a

particul arly; i ' ; f i ' | duing
from i ndi rec%ﬁ%greor%ﬁgéegﬁrg%@g?{brﬁg&@hgCﬁghreﬁégﬁﬁ'gg'g%g%%ibﬁgg%@%é\%gﬁcdyd\?vi th
cl ai m 11, sébrapibderaxample inthe fegm of a chip, in such a way that, if all sub-units are connected to

a common bus via the snap fasteners, protocolied signals from the sub-units reach the
central unit and, if desired, via the latter the transmitting/receiving unit.

The ASIC is preferably constructed in such a way that it understands the following codes:
combat-simlas, basic miles, standard miles PID (Player Identification Code) and enhanced
miles PID.

The various elements used, which need not be visible like the detectors, are miniaturized
and hidden in covers with which the harnesses are provided in order to protect these
elements and/or to fasten them together with the harnesses. In actual use, only the battery
housing will be visible.

A GPS (Global Positioning System) can be integrated into the transmitting/receiving unit.

In a further embodiment of the invention the amplifier circuits 87 can be designed in such
a way that they can amplify very weak signals resulting from indirect laser beams 75 which
are modulated with pulses, for which the amplifier circuits have a particularly high
amplification factor, for example by means of a resonance effect.

Narrow laser beams (75) are preferably employed, which therefore can only touch a
small area of the target object. This results in an improved accuracy of the impact point over
the use of wider laser beams. To increase this accuracy, the harness system can have
means for separately processing the signals from different detectors or groups of detectors,
which detect a laser beam simultaneously, and one of the central units 90 or 36 can include a
microprocessor or a microprocessor function for calculating the geometric center of the
position of the various detectors or groups of detectors, or respectively sensors, from these
signals, because it can be assumed that this center approximately coincides with the impact
point of the narrow laser beam 75.



this high amplification factor results froma resonance effect of the
-anplifier circuits (87) in connection with an optical nodul ati on of t(ﬂ‘e[

| aser radiation (75). 170CT 2002 -.10. 13. The harness syst e 7 2002
.accordance with one of clainms 1 to 12, characterized in that neans are
provi ded for separately processing si_gflgl s fromdifferent detectors or
groups of detectors, which sinultaneolsly detect a | aser beam and that a
central unit (90, 36) is provided, which includes a m croprocessor or a

m croprocessor function in order to calculate the geonetric center of the
position of the various detectors or groups of detectors fromthese
signals, .Ah. A(& Af. A A9. A" . AE . AShE . A" . AL* @\B@ =S1@F
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at least one harness is an element of a harness arrangement.

3. The harness system in accordance with one of claims 1 to 2,

characterized in that

an electronic central unit (90, 36) is mounted on a central harness (31) or
a central harness arrangement (31, 32, 33, 34), which is connected by
means of electrical conductors (105) placed in the harness system with at
least two portions (51) of connecting elements, and that detectors
sensitive to laser light, which are connected via installed electrical
conductors (115) with complementary elements (52) of these connecting
elements, are mounted on a harness or a harness arrangement in order to
feed signals from these detectors through these installed electrical
conductors directly to the central unit (90, 36).
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4. The harness system in accordance with claim 3,

characterized in that

the central unit (90, 36) mounted in the central harness or in the central
harness arrangement is connected via installed electrical conductors with
additional portions of connecting elements (51) in order to feed signals
from detectors of a second harness or a second harness arrangement (54)
via electrical conductors installed in the first harness or in the first harness
arrangement (52) and via further connecting element (63, 62) to the
central unit.

5. The harness system in accordance with one of claims 1 to 4,
characterized in that
the electrical conductors (84) are realized as shielded cables or wires or
flexible cords, or in the form of shielded busses.

6. The harness system in accordance with one of claims 1 to 5,
characterized in that
it comprises harnesses or harness arrangements in such a way that the
harness system can be worn by a human being after all provided
connecting elements (102, 112) have been closed.

7. The harness system in accordance with claim 6,
characterized in that
each harness or each harness arrangement is provided with detectors (81,
82, 83) in such a way that by means of this a predetermined zone of the
human body can be monitored for impinging laser radiation (75, 80).
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the detectors (73) have a housing with at least one part which is
transparent to laser radiation (75, 80), and that they comprise at least

two photodiodes (74), which are sensitive to this radiation.

9. The harness system in accordance with one of claims 1 to 8,
characterized in that
some harnesses have elastic intermediate pieces (58, 59, 60, 61), into
which flexible and/or stretchably arranged electrical conductors have be
placed.

10. The harness system in accordance with one of claims 1 to 8,

characterized in that
several connecting elements (51, 52, 64) are commonly shielded.

11. The harness system in accordance with one of claims 1 to 10,
characterized in that
amplifier circuits (87) are provided which have a particularly high
amplification factor for electrical signals resulting from indirect laser beams

(75).

12. The harness system in accordance with claim 11,
characterized in that
this high amplification factor results from a resonance effect of the ampli-
fier circuits (87) in connection with an optical modulation of the laser

radiation (75).
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13. The harness system in accordance with one of claims 1 to 12,

characterized in that

means are provided for separately processing signals from different
detectors or groups of detectors, which simultaneously detect a laser
beam, and that a central unit (90, 36) is provided, which includes a
microprocessor or a microprocessor function in order to calculate the
geometric center of the position of the various detectors or groups of
detectors from these signals,



