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5 This application is a continuation-in-part from my United States patent

application no. 11/922,788 entitled Contactless Battery Charging Apparel and from United
States continuation-in-part patent application filed September 29, 2010 entitled Vehicle Seat
Inductive Charger And Data Transmitter. This application claims priority from United States
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10 Wireless Data Transmission,

Field of the Invention

This invention relates to the field of wireless devices using magnetic inductive
15 coupling and in particular to a wireless power and data transmission system for use in a soldier

system.

Background of the Invention

20 With the development of future soldier systems by many countries there has
been a significant increase in the number of electronic devices that are being carried by
soldiers. Some of these devices are stand alone and do not require communication to operate.
Devices such as flashlight, laser aiming device or laser dazzler etc. need only be provided with
battery power to function. Other devices including various video displays such as GPS, heads

25  up displays, PDA type displays; or inf)ut devices such as a computer mouse or pointing device,
keyboard; input-output devices such as microphone headsets, all require the use of cables to
communicate with a central computer or between themselves. In some cases these devices may

also draw power from the communications cable.
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25 It is also now common place to employ wide area high power or local area low
power portable RF jamming equipment to deny the use of RF equipment by opposing forces.
The RF jammers protect soldiers within different areas of a protective bubble from the RF
detonation of road side bombs or IED’s, however it also eliminates the use of low power RF

communications such as Bluetooth™, Zigbee™ or WiFi etc. Jammers work in all types of
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communicated out of the battle zone or command and control information being directed into
the battle area. Collectively this capability is known as C4I or command, control,
10 communications, computers, and (military) intelligence and also as C4ISR command, control,

communications, computers, intelligence, surveillance, and reconnaissance.

A method of, and apparatus for, providing a data communications capability on a soldier
system in a RF denied area that is wireless, and which is not susceptible to radio frequency
15 jamming, and cannot be intercepted at distance employs the transmission of data magnetically
through inductive coupling. It is proposed herein that both power and data be transmitted
inductively on the soldier. Not only would this allow the transfer of power and data without
wires, tethers or umbilicals to the various devices of the soldier, but more importantly it would
allow the local transmission of data on the soldier that cannot then be intercepted or in an area
20 that has been denied RF communication either because of enemy, allied or self generated RF

jamming,.

I hereby incorporate by reference my US Patent Application No. 11/922,788

(Publication No. 20090218884) entitled “Contactless Battery Charging Apparel”. The

25  application describes sequential poWer transmission between a central power source carried on
a soldier or person that is distributed through a wiring harness or conductive fabric worn on

the soldier to inductive nodes located at various locations on torso of the soldier. The inductive
power transfer nodes allow the transfer of power to rechargeable batteries in electronic devices

distributed on the soldier without having physical contact or wires between the soldier and the
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radi18s and a m crophone/ speaker or headsets. 10
A patent application by Devaul (US Patent Application Publication No.
2006/0224048 Al) entitled “Wearable Personal Area Data Network” describes the application
of NFC to allow the communication between a master node or hub and remote node
physiological sensors mounted on the body. The data communicated wirelessly from the
15 sensors is analysed by the master node to determine the health status or mobility of the wearer.
One application of the technology identiﬁed is placement of the system on a soldier to allow
remote interrogation of a soldier on the battlefield to determine his health status and allow for
earlier combat casualty care if sd indicated. A patent application by Dinn (US Patent
Application 2008/0227390 A1) entitled “Method and System for Relaying Signals from a
20 Magneto-Inductive System Through a Voice Band System”, describes a man-portable station
that can communicate through earth or rock using magneto-inductive transfer. The system
enables secure low baud rate data and voice communications for users separated by line of
sight obstacles located underground, underwater, or in dense urban environments. Vehicle-
mounted systems are capable of providing secure communications over longer ranges. The
25  operating frequency is between 300Hz to 3kHz and requires an antenna of at least 3m in
diameter laid on the ground. Thef. device is commercially available under the Trade Mark
“Rock Phone”. None of the prior art envision the application of NFC to provide wireless

communication within a soldier system as described within this patent application.
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| ocated within the near field, inducing a change 1 n volfage across

| nducti Wréﬁﬁiﬂpgﬁgnwtmﬁ@ﬂ-i c coupling occurs when a varying magnetic
fie 30 exists between two adj acent conductors usually coils, |ocated
within the near field, inducing a change in voltage in the receiving

conductor or coil Inductive or magnetic coupling has been used in Radio Frequency
Identification Devices (RFID’s). At the basic level in an RFID an interrogator or primary
circuit generates an alternating magnetic field that inductively couples with a transponder. The

transponder or secondary circuit can be passive whereby it derives electrical energy from the
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Summary 10In summary, the inductively coupled power and data transm ssions
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10 In summary, the inductively coupled power and data transmissions system for a
soldier system according to the present invention may be characterized as including in one

aspect:

a) amain power source adapted for portable wearing by a soldier,
15
b) apparel having an electrical conductor mounted therein in electrical
communication with the main power source, the apparel having a first
inductively couplable power and data transmission sub-system including at
least one electrically conductive primary coil electrically connected to the
20 main power source by the electrical conductor, and further including a
primary processor and a primary transmitter/receiver sub-system
cooperating between the main power source and the primary coil or coils so
as to regulate power to the primary coil or coils and transmission of power

and data by the primary coil or coils and reception of data by the primary

25 coil or coils,

¢) an independent device having a second inductively couplable power and
data transmission sub-system including at least one electronically

conductive secordary coil, a secondary battery, a secondary processor, and



20 mai n power source by the electrical conductor, and further including a
primary processor and a primary transmtter/receiver sub-system cooperating
bet ween twWe 2omi034@ewer source and the primary coil or ceCcraA2e10a91d38

regul ate power to the primary coil or coils and transm ssion of power and
data by the primary coil or coils and reception of data by the primary
25coil or coils, c¢) an independent device having a second inductively
coupl abl e power and data transm ssion sub-systemincluding at | east one

el ectronically conductive secondary coil, a secondary battery, a secondary
processor, and WO 203$¢QWaRIERETGrzexdyeD 3L 8Bstem seberaiathy secondary coil or
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i nductive coupling, at electromagnetic radiation freguencies, between the
first primary coil OFSCOBHATY PERFESIORBY Secssprniaty endliar coils.coi | s. The power is
transferred when the inductive coupling is closely adjacent inductive
coupling, wherein the primary and secondary coils are closely adjacent to
each other, and whHreefint andsicand britnafyocoilshige hdanaf @ tratfsfer REddRIRr lafid data
estaglished when the prinmary 15 and secondary coils are closely adjacent
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t he near inductiv i . t gﬁgq i f.the radiation
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data transferred between the primary and secondary coils when the inductive
coupling is between the closely adjacent inductive coupling and near inductive
coupling, wherein the near inductive coupling is constrained by factors
including the wavelength of electromagnetic radiation in the inductive coupling
20 when the wavelength is used in the formula lamda/(2xpi) to determine an outer
range limit of the near inductive coupling, as attenuated by attenuation of the

radiation and power levels of the power transfer.

The primary coils may be mounted on the apparel in positions chosen from the
25 group including but not limited to: torso, collar, shoulder, wrist, helmet front
surface.  The secondary coils may be advantageously mounted on the
independent devices so as to optimize their closely adjacent inductive coupling
and their near inductive coupling of the secondary coils to their corresponding

primary coils when in aforesaid positions.
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or by polling, ang?éi% cgﬁﬁ?%ﬁéﬁgﬂiﬂﬁg%?%ﬁ%ggéﬁ%&Bpgﬁ§‘@Fﬁéxmthe dat a
between the at | east one primary and secondary coils until the range limt
of the near indg&t ve coup] i i s exceeded and the near inductive

J g | ¢ . 1e¢ . .

couﬁpi ng 20bet ween YA "cﬁ‘ﬁ]é_pélif Otr%ﬁéﬂ%fm F@a@?m@ﬁél% Apg mjthioedchpair Qaf 0_0115 on

cor respondi ng SeCQH@'@éc)an&}g' side! R3E cgﬁttﬁgﬁ iy ;b%XE?H%Ll Sral¥eet 06 %5? T ér .
sensor or by polling of a corrésponding closely adjacent rndictive ¢ u%llng
between the two. Aopleurtednsfey cofl.! pin rsacly eatiolsnemry the paimaty iphitesdr ah@ubet he
apparel. A plurali

a%gptgg to: (a) shut-off power from the main power source to the at least one
primary coil when the data transfer indicates that the secondary battery is
15 charged or the at least one secondary coil is not in position for the closely
adjacent inductive coupling as may be determined by a proximity sensor for
example, or by polling, and, (b) continuously continue the transfer of the data
between the at least one primary and secondary coils until the range limit jof
the near inductive coupling is exceeded and the near inductive coupling
20 between any one of the at least one primary coil and a corresponding secondary
coil, upon detection, for example by the proximity sensor or by polling of a

corresponding closely adjacent inductive coupling between the two.

A plurality of primary coils may be distributed about the apparel. A plurality of
25 secondary coils may then be provided on a corresponding number of the
independent devices, wherein the independent devices are adapted to dock for
closely adjacent inductive coupling with their corresponding primary coils. The
closely adjacent inductive coupling for said docking of the independent decives

may include docking in pockets on the apparel, wherein at least one primary



25 secondary coils may then be provided on a correspondi ng nunber of the

i ndependent devi ces, wherein the independent devices are adapted to dock
for cl osewg adjme®at i nductive coupling with their correspaaddrgopissmary
coils. The closely adjacent inductive coupling for said docking of the

i ndependent decives may include docking in pockets on the apparel, wherein
at least one primary WO 2011/ 044695PCT/ CA2010/ 001638 coil is nounted in

t he pocket. The pockets may be nodul ar, and may include inserts in which
the primary coils are nounted. The i ndependent devi ces may be

chosen from the gr@dpssroustadegahe seckstombe petksts: mepbe masiubarsanst may inghideh I

i ncl ude secti oned .pi .e| | ayere eparate pieces of apparel,
hel met sub-systenﬁ?gﬁégﬁgﬁLgﬁgggég?@ﬁ%%S?ﬁén?wgﬁgfer of the data may

i nclude a networked transfer of data between a plurality of said

i ndependent devices. 10 Brief Description of the Draw ngs .
In the fol | owi ng drigwitidgperdent | devicesfmpentce chosear flom dbaogreur orfr eatpgorTitisng

15pasts in each Vic%%ﬂri@in\g.ﬂt&pé sub-systems which include sectioned pieces of apparel and

layered separate pieces of apparel, helmet sub-systems, weapon sub-systems.

The transfer of the data may include a networked transfer of data between a

plurality of said independent devices.
10

Brief Description of the Drawings

In the following drawings similar reference numerals denote corresponding

15  parts in each view in which;

Figure 1 is a diagram of the four electromagnetic prior art coupling modes for
data communications, and in particular Figure la represents the conductive electromagnetic
coupling mode, Figurelb represents the radiative coupling mode, Figure lc represents the

20 capacitive coupling mode, and Figure 1d represents the inductive coupling mode.

Figure 2 diagrammatically illustrates the interconnection of components used

in the United States Army Land Wazrior system showing the twelve cables required to join the
components.
25

Figure 3 is a diagrammatic view showing an example of the combined paths

clectromagnetic coupling modes that may be found on a soldier system data transmission.



Figure 1 is a diagramof the four electromagnetic prior art coupling nodes
for data conmunications, and in particular Figure 1 a represents the
conduct i weoebrao4s@sagneti ¢ coupling node, Figure 1 b repcesanin/mnss

radi ati ve coupling node, Figure 1 c represents the 20capacitive coupling
node, and Figure id represents the inductive coupling node.

Figure 2 diagranmatically illustrates the interconnection of conponents
used in the United States Arny Land Warrior system showi ng the twelve
cables required to join the conponents. 25 Figure 3 is a diagrammtic view

showi ng an exanpl e éﬁﬂ¢ﬁés%@mﬁﬂﬁ@dSﬁﬁmgﬁcékEbﬂﬁ%ﬁagﬁb@Wﬁ%dg&fﬁVﬁgOW@U@@
. i: t ta t ion,
A T NI 0 5L 0P U BT, o

schemati c bl ock di agram show ng.i nductive power and data transfer using a
single coil on each of the primary and secondary sides.

Figure 5 is a sinplfigured isepiatpidice seheaic bioskdiaaramn she wiggiindnstive pewerawdr
and %dat . US| icl:S ach.of the pripmary and
secogdarcf%ltgéj{r%[eggefr%mg%w(lg atg%gﬂ@%%&ﬁ%@ae pggnagy%rel%?eecgg%atrg 1|C18?1 of a three axis
or orthogonal three dinensional cubic design inductive coil with a solid
ferrite cubic core. , ) . . )

Figure 6a is a representation of a three axis or orthogonal three dimensional

cubic design inductive coil with a solid ferrite cubic core.

10 ‘ Figure 6b is a representation of three axis or orthogonal coils wrapped around

corresponding ferrite rods.

’ Figure 6¢ is a representation of three axis orthogonal circular coils wrapped
around corresponding ferrite rings.
15
Figure 7a represents a simple air-backed air core coil mounted on hand held

device which is shown in outline in perspective view.

Figure 7b is the hand held device of Figure 7a illustrating an example of a

20  three-dimensional cubic antenna.

Figure 7c is the hand held device of Figure 7a showing the use of a 3D ferrite

rod antenna where the rods have been separated.

25 Figure 7d is the hand held device of Figure 7a showing three spherical three

element 3D antennas which have been separated.

Figure 8a is a simplified representation of the magnetic flux lines around linear

sections of primary and secondary inductive coils, and in particular illustrates an energized air-

10



Figure 6b is a representation of three axis or orthogonal coils wapped

around corresponding ferrite rods. Figure 6c is a

repr esentwoizon/@ieoshree axis orthogonal circular coils wcagpedoaoo3sd
corresponding ferrite rings. Figure 7a represents a sinple
air-backed air core coil nounted on hand hel d device which is shown in
outline in perspective view Figure 7b is the hand held
device of Figure 7a illustrating an exanple of a 20 three-dinmensional cubic
ant enna Figure 7c is the hand held device of Figure 7a

showi ng WRked lowep roih rasiining mpgnstie dhxrmeriEcaliereundnib and ghys showingdw tﬁle
separ at i hd: I i f Fl ‘7a showi ng three
spheri ca p,? ﬁ%gg%i(ﬁ%ﬁ%nkébépgﬁ?tggﬁggﬁaﬁﬂlg ﬂﬁﬁé’f&ge %éi %llrljétgleﬁﬁ z(% ated.

Figure 8a is a sinplified representation of the magnetic flux |ines around

| i near sections of primry and secondary inductive coils, and in particular
illustrates an enef&??%égdﬁﬁd“’W@F@@ﬁ@ﬁdﬂ&@GQPGTﬁC%QG@@W@@l@38lﬁﬁé@éumﬂomer

coi | sradjt tic u ' I d. j d t.hu i Ng, how
0 el SR pepblto ST LR 07 R
field Hrgumsty8shdveingltisous ofi anphlin farde backingtbehindahe obild il MBgRSIn hok s
1 nes arn%]grl]lgtic flux is increasingly directional so that the ferrite backing of the secondary coil

enhances the concentration of magnetic flux passing through the coil.

10 Figure 9a illustrates the coils of Figure 8a brought into closer proximity on
opposite sides of a piece of non-conductive, non-magnetic material showing how, because of
the closer proximity, the upper, secondary coil intercepts a greater amount of the magnetic

flux from the lower primary coil even though the magnetic flux is symmetrical.

15 Figure 9b illustrates the coils and their proximity of Figure 9a wherein the
coils each have a thin ferrite backing, and wherein the magnetic flux is illustrated to show that
in close proximity, the increasingly directional flux results in a very high level of magnetic
coupling between the primary and'secondary coils as would be the case when a hand held
device having a secondary coil is inserted into a pocket insert having a primary coil and

20 aligned so as to be substantially coaxial.

Figure 10a is, in exploded view, a hand held device having secondary coils
inductively couple with corresponding primary coils on a pocket insert when the hand held
device is contained within the insert.

25
Figure 10b illustrates the combination of hand held device and pocket insert of

Figure 10a, once assembled, and the combination inserted into a garment pocket.

11



5 linear sections of primary, |lower, and secondary, upper, inductive coils
pl aced in close proximty, showing the use of a thin ferrite backing behind
t he coi | swendiid4kasst rati ng how the magnetic flux is increasiArgioyo163s
directional so that the ferrite backing of the secondary coil enhances the
concentration of magnetic flux passing through the coil. 10Fi gure 9a
illustrates the coils of Figure 8a brought into closer proximty on
opposite sides of a piece of non-conductive, non-nmagnetic material show ng
how, because of the closer proximty, the upper, secondary coil intercepts
a greater amount offiguie ldaigneét iperspeivef viom @hl@pteéwé&tthmlr pirarsplider Iweﬁl\lﬂ&l a I

t hough the:. | C . fl.Ux kS Sy trical. 15Fiqure 9b illustrates the cqils
and heiD Uit Seriot BT ER R aRlies TREHEURE < Selet IEVRRL T RT i e
backi ng,poakéts whei gidoctiedamanetihdudivepomer itdahsfsit, raati efsdt shosApwvitdiRtivé Batal ose
proximty, the increasingly directional flux results in a very high |evel

of magnétangier phslngt BbsVean andseppqnsarksyslsa secondary coils as woul d be

the gase when a hand hel d device having a secondary coil is inserted into a
pocket insert having a primary coil and 20aligned so as to be substantially
coaxi al . Figur&ilguise id @arsbsctivenviewpiedesidi¢t @, Figuband ihel ehogdehetice

havi ng secondary coils inductively couple with corresponding primary coils

on a podieetiop ﬁ%%?g cqise hehipg aveatanideatsingdhe insuctive dasmeeuphiag baivesn the Weapon

i nsert. . L gL . Lol f he .c ingti.on of hand held
devi ce §ﬁ§m8§§w8?mFﬁ§§??E%?Htﬁﬁﬁggd%%é%a@ﬁgégégggﬁﬁﬂgﬁ;lgﬁédgﬁﬁgégﬂﬁﬁ%ﬁtion
i nser t echersohal digigd rasgistintpaclkegtor theVMke0 k10 4A6QFPEE MABSL SLRHERBsystem, to

Figyre 11 is, .in [%erspective view, a representation of a solider wearing a
sol dPer cOyuREHsalhilom,| cloutiés. Hanwyh ok afpam gellveisvidsanimagesafremntheaveaponnai n
battery,.an i | RALed | t | | Ye r..transfer, and
al so shgﬁgg?n ugtie?lv%mg‘g?% trg&ng%«gcre g%fﬂﬁgtll{rlre&&qgj u‘éysggtg%{?gtﬁd weapons
subsystem

Detailed Description of Embodiments of the Invention

15 The modern soldier of today as exemplified by soldier systems fielded such as
Land Warrior (US), IDz (Germany), Felin (France) and others may consist as seen
diagrammatically in Figure 2 of a éehtral computing device, or CPU 1, perhaps including an
enhanced computer sub-system 2, connected by electrical cables 6 to distributed devices such
as radios 8, GPS 12, weapon sub$ystem 4, electronic sighting system 5, input or pointing

20 device 7, keyboard 10, inertial navigation 11, helmet subsystem 13, enhanced noise reduction
equipment 14, night vision viewer 15, and soldier battlefield data terminal and tactical displays
9, and in some systems a central pbwer supply that is a rechargeable high capacity battery 3.
The wiring harness of cables 6 that provides all necessary data and power interconnects
between the distributed equipment is typically constructed from cables that 0.25” in diameter.

25 The cables are stiff so the internal wires do not bend easily and fatigue. Consequently the
wires are inflexible. They frequently meet at large over-molded junctions. The cables are
terminated with substantial military specification connectors that are long and bulky. The
cables must convey power and daté between devices carried on the torso hand-held devices

and to those mounted on the helmet and weapon sub-systems (collectively referred to herein as

12



5 Figure 12 is, in perspective view, the soldier of Figure 11
in a crouched position taking cover behind a wall and using the inductive
dat a coupivongiinatesen t he weapon si ghting subsyst em andprcChaA2ntooid3ge dat a
coupling between a hand held device such as a personal digital assistant,
radio, or the like to view through the weapon sighting subsystem to 10
comuni cate from or to take, transmt or streamstill or video inmages from
t he weapon sighting subsystem or the hand hel d device or a hel net nounted
sub-system etc. Detail ed Description of Enbodi nents of the Invention 15The

moder n delepradensfdeyisaslythaanexeabissi ysually Befesed & ap uhilieals of iteheradThushitfas
Land VArLLof ¢ Yplg t}e‘P& dé@gésnﬁﬂé/ A J&f\Léd‘oﬂ ﬁ{%ﬁé@ maRd %hié}ﬁf ol QY tRORREL as
seen diagramatically in Figure rf of a centra corrpu{nl n evice, or 1,
per haps viencditiituigaralinplssehaiesed o8 olifdintc@conhb@itony®i@ M 7 ad 00N eed rdtify of cables

el ectrical cables 6 to distributed devices such as radios 8, GPS 12, weapon

subsyst éhiongh endsndesmaementy pieptsigyEeantorerall disgembnt pperially ghon a lerdsuch 7,
oot o . L ' ;
et o tohack I bRy gha e 1H0 clhe viRIEL GHRRURNETN the AIENEEOAE §°

dat a t eroonstantlyacuhsté aedgs Calin@ht@labdBcdhnead And AresH gEnessyl HudaBcetoaB bdldier.dawer
supply that is a rechargeabl e high capacity battery 3. The wi ring harness
of cabl detab thebando Vg s¥stem reqHics ¥ely s IndaEASHEPARSS. i nt er connect s

bet ween the distributed equipnent is typically constructed from cabl es that
0.25" in dianmeter. 25 The cables are stiff so the internal wires do not
bend easily and f dhitgueoldiansatuaninuyt dddeswitlice shartcomimys! axdxitidg shkeyns to
frequently . t ,at |arge_over-nol ded junctions. The cables are term nated
wi t H0su BV RE higherie 2Py uéagvéléa/fq B8 @sivreidohumah ctoss-e L echnglosisy thail ky .
The cabhig$e Mdst ; - Een ' gn rso
o R L
(col | ectmargifactured by riettlligenhéexiles, A5, WD R20¢ilLO4489EPEGTH, CHRM4 BAARHLH3ayer

i ndependent. devices). t hrough cables usually referred to as, unbilical s or

t ot hor s WiHie adead gartiags rdaqisnl Veshtaheiog e e eand e conacdiveeer B soRieT
torso MkaeRNTBUIRLAR B Wil BEVhGeR NeHel dhigy! eRSES on
t he inte?cgnnectionlpoints.lln addb@ion tdgdgd%%ﬁﬁg2%?qg§3ﬁ%§&fﬁ§%5§ﬁﬁ§nd
undép ganhwestesasct bateeidsitfindf thataputwen neryad tratissitondf wirtlestypadngiddyctneepoveer! oad

such as a ck | l.aced over them The cable passi to the apon and the
el et 1t@oRRBAR ?%S%E}g?. Bergin 1 %E‘Y&ﬂ“:?g@, e N P%ﬁ?géﬁ‘éSt%Iﬁd
are a geRg{Rk uRBIIRANEhd:O of BEeSA! Jir conhlE':cut%ngtc@lvice%. e 53R de B i Qe %}'ﬁ%sg ?]es .

requires twelve interconnection cables. re sol dier systens st’a
t he shoradiortiangwittef 28xi5 svupled sy saléies system radio receiver and integrated inductive data

transmitter/receiver 32 by radiative coupling. The integrated inductive data
20 transmitter/receiver is inductively coupled with soldier system inductive pocket
transmitter/receiver 33, which, as described below, is merely one example of where and how
the inductive coupling to the subsystems may be accomplished. Inductive pocket
transmittet/receiver 33 is conductively coupled to soldier system e-textile harness 21, again, as
set out below, which is just another example of a conductive coupling device which may be

25  used. E-textile harness 21 is conductiVely coupled to soldier system CPU 1.

For a soldier system, magnetic flux inductive data transmission offers the
advantage that it can perform short range data exchange without a wired or physical

connection. Inductive coupling has excellent material penetration capabilities. It can penetrate
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10 provide higher levels of usability and general associated human factors.
Technol ogi es that have been identified to acconplish this undertaking are

t he use oWoeetiemtdsdses such as that manufactured by | ntelPCirgandiobexdss! es,

UK, that provides a fabric thin, supple backplane |ayer within a | oad
carriage or tactical vest that provides power and data connectivity for the
sol dier system To elimnate the wires that run to handhel d devices and the
weapon and hel met 15 subsystems, | have identified that power may be
transmtted wirelessly using inductive power transfer and describe herein
that dat®®nrfagenstie alaﬁeélaﬂ% %wbr@ﬁtatrewatehdwéwwey fabgie osafaraus et and wiasho ut
unbilic

Fiqur e g& 6 %%5&%% Ieflerc rfcéfn g(%r]{??éttsé %%ezlgaul?e‘a”f%?‘Eﬁﬁdlgﬁvé’&(th%gﬁséfreir gfjg}dg[%n?e a;g;{lxéér
recei Verchamgﬁhg, nthe grrahast md@luxftﬂhvand@dtﬁetcnﬁmssnlbémd bacthe VSbﬂdla‘Z chy beaflillgt i ve
coupling. The integrated induc @*ve data 20 transmtter/receiver is

i nduct i V@FPSEBERY 8l ey orperiply regeediseli ndvctheyeecppdaritside device circuit is
{ ransm oRredACSINRY i darth bR elﬁl%nfﬁés%é RRE iR é&%&en{ AeVTEL Sl ng&ebeeéaﬁpl e
ere and how the I nddctive coupl i ng to st ens e

accorrpl ireheshentlpdeaded wed pxg(gk@ted aaﬁn@qnehﬁ datd ca&ﬂ:@cmﬂmg 3nd Bat&ﬁ!y] tjtddenehyis
coupl ed to sol.di.er ste éext Ie har ness , as_set out bel ow,

whi ch i €9 { G qvitkHo AaK ItRe Hidugties RAVEE P de@u%@nsﬁrg ablcd deyitre e ral be
25used. s't:rbltn@f%Eél Ilr?wla@ naﬁ'ﬁsbe%%ﬂeﬁl&@ WHUShbMEd Yo ﬁ?uﬂoﬁﬂn& 3 digr sHHSERMCPU
1. For a 'sol di er 'system gnetic flux ©nductrve afa

t ransm sxiloas eftlafictd pd’nmlalﬂlvamhsagélublmaants tP@lam).per f orm short range data
excgﬁnge wi thout a wired or physical connection. Inductive coupling has
excel'l ent material penetration capabilities. It can penetrate WD

2011/ 044695PCT/ CAZQL0/ Q01638 BQRMaRGeh hdlBERS | u ,

body tissue, fabric, soft ar rl%our. paneg and % é:?h}?ig& %s%%g %(Jeos\é\%hﬁ{ed

el ect r i camnnontation srange foreepanipde id dlie brifuofione detra Earamsbely mldlleﬂdymémve
power charging, the primary side of the . in t|v mrcwts | ocat.ed on the
sol di er aBBﬂ %‘gn? ﬁ&lsyl 'b%%ﬁoéhsead i RiouAes Glt? tY oI ligpiedi Pelixedrgangge
secondarymshdfc e Ghilel NeMiihg | the DoSPALA BT il Bt dent
device, the i n%ependerllt deV|lce cgnéﬁow t@l seml pe?bnwiabnert?t%l ;ﬁgggh%&gﬁdgﬁﬁ

r ugdédl deigrierenée équenthed atdaposibhiedoiuesldnntye anldidvatystemy  Thipliadepeimint ivehenot

equired, ,Thi s na | es t he induc |ve ower and data transfer, enabl ed
de\qll ces B%ucfw?l AL, BRSO NS Waed - 3%@%@ YRR WIER hog SeRBHELY dotRpWwee,

snow, Mydnsiisifon aCHdr ésBecﬁé’lﬂdwh@ﬁ %cﬁétl%@trhnﬁﬁsﬁéﬁ td &k mﬂ{%&&i ReEL Wlleﬁﬁdg)}m%tloﬁ and

| ubricants (POL'Ss) Low power, sub- design 1|

coupl ed veldeh eentsumay o powemi t ed cormmuni cat i on range for exanple in the order
of one netre. For-on body soldier systemapplications this is advantageous
as it provides the capability for limted or fixed range comunicati on

whi bg 1initing thedpassiRigubidy %Jphbﬂo%ﬁ GRRbL %bl?fan(tl i 1@9 &%Eﬁ %@

interference from other |ndepen ent devices on the so r system |s i's
i nport arﬁlmmfér@alil e existineg digetzortie spmpdmeisomd K sslen dxamales dbvaHcest tsynstedvar

transr <37 o8 TR b BEME s FREREBRNAE TR rere<untemaan dob Biiend
comparator. Using a minimum of components and a single frequency band, the inductive data
transfer components are able to support half duplex bidirectional communication.
25
As discussed in my US Patent Application No. 11/922,788 and published under
publication No. 20090218884, it is possible to power a data device using inductive power
transter. This when combined with inductive data transfer provides very useful wireless

connectivity for a soldiers electronic devices within a soldier system.
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20For | owfrequency applications anal og tools and buil ding bl ocks can be
used. Circuits can use existing electronic conponents and IC s. For

exanpl e, wowerioaicosr anscei ver can be inpl emented by addipog/Ga2omaonant tank
(LC) to a mcrocontroller with a PWM and conparator. Using a m ni mum of
conponents and a single frequency band, the inductive data transfer
conponents are able to support half duplex bidirectional communication. 25
As di scussed in nmy US Patent Application No. 11/922,788 and published under
publication No. 20090218884, it is possible to power a data device using

i nductive power transfer. This when conbined with inductive data transfer

provi des very usef ] ectivity.for,.a soldiers el ectyonic..
devices within a s’%ﬂeoé@a%‘gég 31%18&%%%5&%{%2%155% /IE@H%I}CG@% ndtfetive
The pr opegahimigtisasiibln phiaysd e stRjsedd thed iBagndtié fieldirhhabnmEie a6t OF shhie as for

i nductive comunications link. It should be stressed that magnetic field
behavi oflectromggneticnwaves frmally asoepied (wihB remnaunieptiens. ddetmagnetisswayest ed

w t hzRF i gations,.: tro net.i v [ te for.lon
0 05T R 501 OO RS ERITHE RSN, RyRRERRRL SN Il W
suscept ishbeptibleswatdaitting aaddistbgionr Maphetid/ERNEUines, fhllet, | 418 Sesshpmay ab,

are less prone to distortion and known to penetrate water and

noncond BEPRIEN aRd knauB He Penetiae wHerAng Rpapgndyetive, npn mrgnetic materials gery well.

att enuat [ ) | C..\ay A,ch is
2 bener 14 FaPE AGRYHG Nl Bae PIRAL RhchRoR Byl £ b ATRRME Ly i pfRue

t echnol egperstic fons 40diBt yedtaat verdidl whegheaMaretonar rah@néchhaldge Jith as

t echnol qgi es. ese. |l ow power RF devices can be intercepted using high
pomﬂﬁ r %B?@%Ehlm’a bgba?%r%e%rtq\?%ﬁéﬁ"féiﬁﬁf@ﬁ Rasteghnolngigs. ‘bhese [omppwer RY devistsiase
and as Ci ; ' d.on.t.echn r [ g (M y.
nduct i ve At SITHR G LR E A Rt S Ber TR
15 tr ansfiganverand ag swhsirevhotchcotahenicaipnhechnolong prdftred] Bytheadlitaat j ng t he

source (or transmtter) and detecting the nodul ated signal at the receiver.
Typical frequencies in the |ow frequency range for the inductively coupl ed

data transm ssi on [gi&tREetMESR; - ; ed f.o b ata
rate of up to 9. 6kbps,1 and i%%lt'gzﬁlg %?%ﬁ%?@ﬂg‘é‘ﬁ?& {rhgﬁg@ #3435%%%&?50%3@5%
when5hi gtanblatden atresdwhicht dagm sray di toemsmitteadpbyt mod@ékip theavoardeqqtitramhittdhe US

Ar has O identified required data rates_of between 9.6Kbps far
ph%i ol &gt azglg}ecgle%h?smprgwﬁeg PR atz@e TRISHET £ bybi af{?ﬁﬁeflféﬁsllpstbg tagv frequency

CoNput atrh. foBﬁiéqnﬂﬁétﬁfﬁggJouﬁfeﬁ%%Ltréd@ﬁa%sﬁﬁ %@B&@@ﬁ%&s@@gﬁr gxg&eléa{)nfe&iggg(' ow

resolution streamng video Is to be supported, wth a bau bps
for ful lfostovehaiddpty irde @f upttofhektpeemddiat the iigheflequeaty hingh 1q158MHy isaudil 0

transm Wﬁ’ile?lnl%gﬁ %guc? eiratremc?a?a \{\ga}lshmgs?igr? orfa&petso 2541( 85 Lell(r)ek ?e%?ﬁred. The US Army has
20  identified required data rates of between 9.6Kbps for physiological status monitors to 256
Kbps for weapon ballistics computation. Baud rates of greater than 80 Kbps second are
required if low resolution streaming video is to be supported, with a baud rate of 256Kbps for
full streaming video. It has been determined that high quality audio transmissions can be made
with data rates of 30-40kpbs. ,
25

An inductive data communication system that uses the 13.56MHz frequency
range is allowed by national and international communication regulatory agencies such as the

FAA or in Europe the FEuropecan Conference of Postal and Telecommunications
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25 An inductive data comuni cati on systemthat uses the 13. 56MHz
frequency range is allowed by national and international conmunication
regul at oryoagamai@®s such as the FAA or in Europe the Europgano@moiasence of
Postal and Tel econmuni cations WO 2011/ 044695PCT/ CA2010/ 001638

Adm ni strations (CEPT) that have ';et aside specific frequency ranges for
applications such as industrial, scientific or nedical applications (ISM,
for very short range devices. In designing a magnetically coupl ed data
transfer system. one has the choice of 5 inplementing any one of a | arge
vari ety Admipgdiatians SrERhdhatheydiseigpsidsrspetifc freguines irangss raappbeativns Rerdisasnay

use, but; .ot . | Lot . |1 | Vi Qf ot her standard
Format s g ot Gk of oL LR (AFE ekl s Prpll adiocfone. (om0
Keyi ng), PSK ( Phase Shift Keying) and DPK (Differential Phase Shift Keyed)

etcetera. 10Encodi ng of the data streamcould al so be perforned by many
exi sting net hods ilAdesigning agnegneseallyi esaupled datioiransies Egenay oneNpas [t chomemfand

t hei rz vari . et ) i i t Ly, . efficlen hods
oo varipthening &5 ShE-orh tEe el E bR aRln BRE JSGa LS HED
enpl oys modiigioramEthols atay Hat.fbut Bed dgrdliminéd whABK ((eefiiiadoslift KhengedrsotBaod
results wwth a half brjdge, and it has the advantag§ of.beingﬁgom/cost. The
use of ataWpidformatomhiteratians sughcas t'sKaddaedegsy ShikKexing.cOPKahtOri-reffi t

may haveg AdYANPSR] Phase Shift Keying) and DPK (Differential Phase Shift Keyed) etcetera.

10 Encoding of the data stream could also be performed by many existing methods

including but not limited too Manchester, Miller, PIE and their variants, etcetera.

Drive Circuitry
One of the most efficient methods to drive an inductive resonant tank circuit is
15 adrive circuit that employs either a Full or Half- Bridge switching technology. One gets good
results with a half bridge, and it has the advantage of being low cost. The use of a serial

resonant tank circuits and high Q serial resonant circuit may have advantages.

One circuit design example is where a device such as a microprocessor sends
20  data encoded for serial transmission to a data driver transistor that turns on and off very rapidly
and by so doing modulates the coil voltage across the tuned LC circuit. The modulated signal
is transmitted by the primary side coil across the loosely coupled inductive link to the
secondary coil where it generates aﬂ AC signal that is rectified and decoded back to serial data.
Example simplified block schematics are provided in Figures 4 and 5.
25
Figure 4 illustrates a schematic block diagram where power and data is
transferred inductively using only a single primary coil and corresponding single secondary
coil, being coils 47 and 64 respectively. In Figure 4, a primary side is to the left of the

magnetic flux lines 48 and secondary side is to the right of the magnetic flux lines. Magnetic
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One circuit design exanple is where a device such as a m croprocessor sends
20 data encoded for serial transmssion to a data driver transistor that
turns on woaonfd4esery rapi dly and by so doi ng nodul at es pChacazoiooovskt age
across the tuned LC circuit. The nodul ated signal is transmtted by the
primary side coil across the |oosely coupled inductive link to the
secondary coil where it generates an AC signal that is rectified and
decoded back to serial data. Exanple sinplified block schematics are
provided in Figures 4 and 5. 25 Figure 4 illustrates a

schemat |fhlxb11@%§k48j|ﬂé@tfatﬂ thﬁeméqubf\ﬂ/eqouah@g deross the air gapfhshress thadutmary eind

usi ng onl, c0|I orrespandi l e seco ry. coi

el ng oottt Qe Bt Estedf i A hG BhETRENG S 3y R e RO b e
left of Yridge rmmet%c ahd Wl lcﬁe@t 4§c1ﬁ@t6r S@BRNCEL WSS @oxlmlttwsehb@ bt @bllingf
the magnetic flux lines. Magnetic WO 2011/044695PCT/ CA2010/001638_ f| ux
|ines A@rPeassnst4iaeeoPeresi \ﬁﬂh@ﬁ@l}@t%é%mir%t ‘éﬁ:ﬁ‘bé@ttﬂmao%ﬁﬂﬂat@fawbbét%e% Bhe
primary [ ol yer. sourc

B ovr e o s eL B e osBta i R ot UpPien Qe R BY BRI Bt or
sub- ci r citi by 4llidgr mtd:rfﬁlttc}ht@eﬂﬁlobsdﬂllat@olslhb Cigcut QSGSS&th décitaopenptesuinish
oscillator sub-circuit 45 so that the oscillator sub-circuit 45 is 5 only

enabl ed sRARlgdt highseaves duidge sqriver 46 diivesr@idi A 19 anHet menctiyebeequple mijthathe
t !
P o SEIRPL O RAgRob A, VILOST (RSTK AL S PGS

drives goiwer 4/dis@naisutdor dihéahléd xel the QOﬂllﬁiL@udMlblh dhth&nf@&@pdtd&ll yr3adds dath in
across magnetic flux 48. When it is desired to transnit data, the transfer
f pOweranfisodi ek BFmaRY catao Prasesan | delycHcaei pre 42 omith dakt ﬂeﬁerdwcwerams()mthport

41 provi ogg‘i?laﬁi)@tsﬁb Ieheuit 9539 d[h&‘éﬁm%oﬁma'tyﬁr %ﬁaﬂﬁ&ﬁl B %xe ﬁl%ogepﬁilﬂgv%rcfag e{soe{h\éer

42. The data driver cooperates or su -Circul ere

nodul at esequridegyr yideoi As 4lBof @it bh ehespridirygindictilat powa dnldedﬁze@ﬁﬂda:fhyuﬁlmﬁa As
al so part. of the primary inductive power and data drive circuit 40,

a
pri mar y RE{RefY qilesaly aﬁ%ﬂl 68 P{l@f&r%e?oongra%&ﬁwﬁ'&pw%fm%ﬁ7@pﬂmﬁgﬂr&éaua 47

and pri &}és%ﬁtd VRIREESSOy driver/receiver 42. 15 On the
secondary si as part of the secondary inductive power and data circuit

60, 16he AC signal received by secondary coil 64 via magnetic flux 48, is
rectified within Oggtrectlflc tion su}p circuit 63. Rectification circuit
63 cooperates wit seFQndanaties- dg Pat Bl @Fﬁ%@ﬁnﬁara’zn@wl&(ﬁPPWCIt@ﬁrﬂa&%Wﬂes

char gi ng;t gdaw %%nélg g eg ls%c&ﬁfa}}? il G4 Vlgarlagl e%c]ﬂg% ‘%geco ary SI

to the secondary ata processor receiver/ ver
dat a pr ok€4x0reatidicatioresubdriicuiro36 R enidiosti@t E@scuiti 63cdopbilass Wwith BatgHn gheﬁrgi’n@Ul t
t he rgcel ver side of receiver/driver 69 cooperating with secondary side

dat a si gHArCIEh R oY sk Byn pEgvades whaigin s, lerdeyicg aeeirrgeable batterydr I v Battegy 14
COoOP@r aty Hgu %&Wé}att)q & k&@ﬁ!lar? %%ijl da&ﬁx{oF%g? A %gel'?dr%ial@ C%g&ﬁft ﬁpgde QZta

cooper ates wt SECOI’] ary col cooper ates w
bri dge dmoacessor receiver/driver 69 cooperates with battery charging circuit 62, the receiver side of

receiver/driver 69 cooperating with secondary side data signal conditioner 67, and the driver
side of receiver/driver 69 cooperating with data signal oscillator 68. Data signal conditioner
67 cooperates with secondary coil 64. Oscillator 68 cooperates with low power bridge driver
25  65. Proximity trigger or, if employed, for example, a polling processor in place of the
proximity trigger, collectively referrfed to by reference numeral 66, cooperates with low power
bridge driver 65. Data from data processer receiver/driver 69 is transferred in and out of

secondary inductive power and data circuit 60 via data in/out 70.
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25 65. Proximty trigger or, if enployed, for exanple, a polling processor
in place of the proximty trigger, collectively referred to by reference
nunmer al 680 20D0eMat es with | ow power bridge driver 65. pDat@2bromndat a
processer receiver/driver 69 is transferred in and out of secondary

i nductive power and data circuit 60 via data in/out 70. WD

2011/ 044695PCT/ CA2010/ 001638 Figure 5 illustrates a schenmatic
bl ock di agram wherein the inductive transfer of power and data is
acconpl i shed using separate primary and secondary coil pairs. Al though the
power transfer co?ﬁlguraédﬂlaafaéesr% sohgmatic blork diagram whergin &stl@alcage Hanshgy of

physi cal ‘] - I [ £ . d i i.,S IS
ot 1 nt digsEREEBAR ackDRbl{Ri HRRR SEAPREBbRE eddsel Pt GPRERT AtiRlet e

t r ansf erpos@i lignstay cdib @dnentridster adils adjidcented SORNBHyisialy deparfdi€ dhads,
concentric and | ayered one behind the other, or_inter|eaved and having

adj acentNNeHNPEUrifait i Hgerswor e fhissis eotfiaigndscipbesimitigsinahals Benpgirer

tr anar eniisity BoliBRAEERREICROL Mol 808Kk UMGEuE: cROURlC bt bedded,
48. A pawaterfificirape Iayéred)mﬁl\/&lﬁn&em fodller,) o€ hategenkl eardahieny adja0entplangte
managenent system provi des power for a high power bridge driver 46 which
provi desP3EMET Lo Tt WedRMPES. | n t he enbodi ment enpl oyi ng eit her
proximty sensing or polling to detect the presence of secondary coil 50, a
proximty sensor 44, for exanple, a hall sensor using the so-called hal
effect for 15 prdKiuwsiasyseseinskiggred, akhreaBodmcived instgpectasf Bgyeld, ipager is
procgssor af dgscribed above, cooperates with a tank circuit oscillator
sub-1€i r dtAnplensd ffRre rPrimary (oM b ép escondaryviailhoBiagiesp aaenetsy flgdSdr Aveewess.,
On the St f f | -clreuit
63 cooporaes rT o cshin OREahle MR of PaREF b EfleP B pRLIAN, |
bat t er y miwar dong higlr power Bi2dgeAdriven 46ashide peovibedpabave, prinedry eoil 49hahgibeg
circuit 6%} upplies power, to rechar%e device . 20 rechargeable battery 61
bat tery %% O_EFE%&W WeReher FOBIY Pets g HOH PP dEEFORF Pregeic Obseoukiyas
those degqarided,BROYe Whs&nad ol ’égzﬁ-ﬁ%l&néj &M SerlsBf gﬁﬂ?%é Q-Ofel ARGt for
weapons subsyst'em 4, el ectronic sighting systemb5, Tnput or pointing device
7, rladi groximigdicosng of Bt sebendaigside bae poliimp pocepdoays Besckibydataovd, dddperates

i tial navigation.1ll, .GPS .gat i 12, .hel met subsystem.13, noise
B R o R s BT S S T 10k e
cooper atd @y Wet N e fHer ?écog(gar? rQRETH L pHRLL trgn?s?&d mr}@&ﬁfc%ﬁ? YRt 63

subsystens 2. Thus In the diagranmatic view of the data transm'ssion in a
sol di er ®yptrets ofithFiegomdarBeoit he, qudi pravidessa cketifiéd vbleagend batiéry ehaing ¢irt@itnay

include gcoils .47 or 83, and the secondary side may i.nclude coils 64 or 84.
WO 2011 /@4 2R EEBCES c{gg&rgfg/%j% ttery ¢ arg?ng cm:u?t 62 s&i)phes power to recharge device

20 rechargeable battery 61, battery 61 providing power for soldier carried electronic devices such

Q

as those described above which include, and are intended to be limiting, weapons subsystem 4,
clectronic sighting system 5, input or pointing device 7, radio or radios 8, battle field tactical
display 9, keyboard 10, inertial navigation 11, GPS navigation 12, helmet subsystem 13, noise
reduction device or circuitry 14, night vision viewer 15, all of which cooperating with central
25  processing unit 1 and enhanced computer subsystems 2. Thus in the diagrammatic view of the
data transmission in a soldier systém of Figure 3, the primary side of the inductive coupling

may include coils 47 or 83, and the secondary side may include coils 64 or 84.
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Returning now to Figure 5, for the data processing and transfer, data is
transferred into and out of the primary inductive drive circuit via

conmmuni cavoantidat@si n/ out 41 whi ch cooperates w th pri mecy/a2r/oora3sessor
driver/receiver 42. The driver side cooperates with a primary data
oscillator 81 which in turn cooperates with a primary | ow power data 5
bridge driver 82 which itself cooperates with the primry data

comuni cations coil 83. The receiver side of data processor 42 cooperates
with data signal conditioner 43 which in turn cooperates wth primary data
comuni cati ons coiRet@BingDacw tos Figuansk, elor glie ate peagassing and uxansfradatesis t he

air gap.over which etdic flux 30,extends, .between primry d .
comuni &?PF%HS d 8@? F@g&a(}f&ﬁ? RaYs rlp%%cﬁlg f g Wﬁegm Y (I:tovﬁ% 8?@“8 1<'31]tcaﬁl{[}{(%:no&ttrn’r%lr%]i/(%:uetlt4 i1 ons
coi | 84.wiibh é@o?ebﬁe§@ﬁﬁ@)@i%{a¥y bl Grodsidt diveNRcECEMaTNe HAMIGideveopemess and

data circuit 87, secondatéﬁdata communi cations coil 84 cooperates with both
| ow powevitldatraingry dipea dsdilaser 85 vaneh W tin gaeperafeymath & prdiaty &vePowet d@at a

signal conditji.oneg,67.G0 ates with.the receiver side of data .proc or
or var ) RN vhSREk ShGCRRR @bBERIk Wyt 8 AR YRl iRl PRl fuPisc iR
osci | | atig¢ei®R, sidbLhath rpr@démrmocpﬁ?aﬁa%s Wittt Bath Q¥¢raDWeIditeHea 48rWiige il tirver

85. Secondary side data processor 15 driver/receiver 69 cooperates wth

dat a i n/c@qperg@s svthaptimeryt dadi sdrmugigationsaokl &noDpigris irapdesediadaegnepe dessor
69 and the |.di er rried .[oni [ A or h f

i ndepen en@éﬁggﬂggsgﬁiﬁﬁ?éwg%ggé]gﬂﬁéﬁgﬁg %@ér% é?gﬁégnﬁéﬁgggll%ﬁ@TSFM%r

t hose ofcofamhficationd B6il 831 dndahe abir&spoading 8edon@akyadat:d Borh®inichigorsrcaitsg4er Oaf

the magnetic energy can 20 take nmany fornms. For exanple, as described above
in rl@spdbe seondirgside, withip Sierfgpandeni induetisig Howver iapd deteiisuip Sesccprdis e may
oLog, s PRl 825 e Syt R PG PR RO Bl
requi r ersignab coditibiad 7. t Db dignah @bnditlbed dFdcdopedaees|with then@ceifsr désof dad in
respect of Figure 5, two coils on _each of the primary and secondary side of
; he i nqlmﬁe\mrﬁrw@éc{fﬁcw% pPculhe %\gﬁ: éclectnseRptcs With SQ@H%VM%WH%WS@% a

ransmi O . . ) ; 0
pr ovi de o T bReBAL TR I Bt (b idSRIREL BE SHOBMLE R BafiincdtRlt N

coi 1S onirivegreseivon6acyopsiales. willh dstatigobnT Mseasab [tensfep dae badlodndcloah Betigeeaf
batteries to be turned on and off_indePendenLIy of data transm ssion. The
dat a t r SWresssser Grhgnd the soldisr casxisdslestranigycess fsexample, Posep! indepradent

20117 04455 iEh bt A5 KU SaR At B o Bie HaREE"Y  Bnster coi1s
operating at frequency of for exanple 13.56MHz could be used for inductive

data transfer. By using appropriate filtering neither of the frequencies
woul d interfere wthe ¢leonpaneina qmifiguigon dorafhs dragplen el dhechagieticracigyidn and

oul d it e eo: | : | te iR
and “Socardaryn! Sy A0k BaRpe. orueERET JRE I Mhpedd of Risus 4 A sy Sl T e

mat er i alfer freiucexapphe thartsfonahayl alsd bednddutatdrbionprowide latwttnfatsSTAG may only
convent i ona! riqnamal lsd copper magnet wire, or multi-filanment Litz wre,

coi | desf WHRE! rpoush Ayfistioyrddiades ryrrdpvehiimid simpleetexpradrireents,
circui t DeshdshiSisHk bRl b8 IHGHNLT AT dederivey § rdsh&XbPERure 5, two coils on

each of the primary and secondary side of the inductively coupled circuit may be employed for
25 both power and data transmission. On the primary side of the inductive circuit one coil would
provide power transmission and the other data transmission to their mating coils on the
secondary side. This technique allows power for charging of batteries to be turned on and off
independently of data transmission.’ The data transmission may thus for example always be

on. The power transfer coils could be used for inductive power transfer at frequency at for
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10 substrates such as MylarTM KaptonTM pol yam des, polyesters etc can be
of any geonetric shape. Coil geonetry for either the primry or
secondar ywonduaiskese data coil may be a three-di nensi onalPCfER2omaioiassuch as
seen in Figures 6a-6¢c so that conditions are optim sed for 15 signal
recepti on between the primary and secondary coils when they are not aligned
in parallel. In particular, in Figure 6a, three-dinensional coil 90
i ncl udes z-axis cubic antenna wi ndings 92, x-axis cubic antenna w ndi ngs
93, and y-axis cubic antenna w ndings 94. In Figure 6b, y-axis C}/| i ndri cal
ant enna S¥Amdlenlpdkilgovialedhqdia frapyercodls ogerpting attfiequeppy1qd for exagiple13.56MHz
cylindri t Falell 4 = axi eftd 03, sand
e s SSPhae S ghBRhans H BEekoTuatl SpBth LRt R b WRTC,
105. | n flequenideSeoultiliatesipleewitle the @berc Thisswdill@ alsoalludecazh akile miwet ahddata
antenna w ndings 112 wound z-axis ferrite ring 111, x-axis circular antenna
wi ndi ng<CULYds Ugpisse. 1gk pachildpglione rjng 113, and y-axis circul ar antenna
wi ndisngs 116 wound on y-axis ferrite ring 115. Due to the many |ocations on
the torso that a hand held or data device may be | ocated and the variations
in the size and shHpep@hatyhend netepdageintiu@ive devls cesartdrmas ehv &g, prothéced in
transmt and receive an egmas for eithﬁr ,tEe pri.mary or sgcondary i nductive
data ci redptds ralat?élah St ey bul nog Hadtet SoQRRINGIIE Wavef g sehYBHOBH
coupl i NGer g SHANESpHN Fhohel wh¥ABPhfl-AfnlRl Rl SwRET 0 dds §fe?crh@&qmm¢a%§,he
hand hel d device I's remote fromits prinmary side. The antenna may be anar
(2D), 2.dsubienwdsi onalultetayar phintee cilicuit beamdnalingle tdooble sadedamt miltlycafiekible
construct fromany of t | titude of .rigid or conformal VO .
01 3704 duBS e BB roNeist A g i o Bk Bt St S ol rmohsof ALY @sPmgtsi
backed, siﬂglaer.ite backed, ferrite rod and ferrite core. The limt of the
range of the inductive comruni cations becones a function of the transmtted
power, antenna dianeter or configuration and the Q factor of the coupl ed
antennas. Figures 7a-7d illustrates. various secondary coils, or t ennas

d#s? ﬂ%ﬁ fiﬂg

positioned in a gendt BEMARHAE EHhdls REmagy qrgcondanyindugiivedatameotbmay BF ehout

i nt endi RErebQikBndidd® [3MMGooilk REELasPIeEn fn FiBLRS oY BE 5§ that QbnBRERMMEpYRRSJ AfRd
installation options. Figure 7a shows a sinple air backed air core coil.

Fi gube Bignahrsicepiom tetwestathp bemefy and3ecandaiyceoals tvden sheyrirgnoteligoedsimgwsalkl.3D
ferrite rod antenna.l100 e the rods, have been separated fromthe cluster
conf i gurBtRARFUSE B GgPeE %%@SG#HP%I%@M‘?%%I ?‘édr?ér?t'as?“%ﬁu SEneptd VHEIRGS ce
or t hogonal xaxisSeubkd &HEfha Adinlinky 98 1 AU8S,8PBEYiE i el '[F?%i& -
ant enna 116( w.her"le t he riangé1 g%d,c’i rcﬁyls%r W r%d?%ggﬁaﬂ\g@lgmgégﬁ gg [ ?ﬁgoy each
of the tavtseeylivdepdmntenna windings 102 areFgoundhen pakpdeeitofod h@l, fzedxtiovlingrical

di scussions the primry inducti,ve data circuit .is defined as.the data
pr ocessi g EF r"&laﬁwg?ﬂg%( 4 ‘Yod’(?gtv(g’dz'(ﬁlﬁlst%gltgcyp i@?a QﬁfLXtanés %ﬁiﬁ’(ﬁiﬁ‘ﬁ%}r ntenpg
i ndet i weindiied 106 edlivbuhd oh QCALS iRk oAg 0sNARAERGE ., R&ical BDSOAN! d gbe

ARv
understood that in practise the primary circuit when tra%sm tting data is
of t en uriddpds g@dist erdwdartdnéeningiwindingnd 12iwaunid: z-axiel ferige sieg dridaxyaxer circular

receivi ' T t et cirguit.. The . respective roles of the.
ci rcui tsnd1 %ﬁea%g}g t%wé%m% %1#14912\703@(_{ ? Iﬁé('asxésc%ﬁrg&rﬁ?g&'el? cﬁ?‘fyiaﬁlstcﬁr@uﬁﬁalétﬁ%gmm%vi ce
nmay, depaBdiagdn y-bsis ferfied {i0N11310D44 foARs Many dedadioRAGK tHe QorsH @ LiHARI Yeld
circuit located on the soldier. The devices
or data device may be located and the variations in the size and shape of the independent
25  devices themselves, the transmit and receive antennas for either the primary or secondary
inductive data circuits would be placed and aligned to optimize their function and coupling
distance when for example the data is being transferred when the hand held device is remote
from its primary side. The antenna may be planar (2D), 2.5 dimensional or a three dimensional

orthogonal antenna, and be constructed from any of the multitude of rigid or conformal
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20 and the docking unit may communicate in half dupl ex.

I nductive data transfer as with inductive power transfer also enpl oys

vi ci ni ty wodooid4¥@scoupling within near field or nore spetidazealdoys3she

radi an sphere. The magnetic flux of a typical inductive data circuit with a
central operating frequency of 13.56MHz has a 25 wavel ength of 22m

I nductive coupling for practical data transm ssion purposes occurs no
further than the near field - far field transition or radi an sphere which
is approxi mately defined as 2127r (lanbda/(2 x pi)) or for 13.56M¥iz a

t heor et i@ﬁnnﬁﬁ)@ﬁhﬂﬂglﬁ&ﬁ@éﬁbk igclgding jai bgeleads fosute sasritgrrogl jgad (Rstife qonty
pover | epal s, ¥k blSads 0L RECANRS. LhG ‘E{H%Qtﬁ‘& lsGoebdifibehy ﬁI&g@ﬁ’S‘F i t@n et ©
foll ow ng the inverse cube Iaw, a praI(I:Itlca Pow power 1 ndéependen Aana- hel d

devi ce Ipdver,\Matad L SALEOMPEHTigARIbA/200 16360 fa®r af HangRipledrintenahs. abiputesone
metre. This i s considerably unlike inductive power transfer requirenents
whi ch t o/apkl Hiuss@pnmnipusfspeaidarit colsorjanteanessrosiiangd i gygengti bandheld(Jexics

h 1- i I . - o devi Lt i
e T e

for powaypdsraudshealldtibnZ2gmbnar Bigned 74 Bi@mdediniple hir Matked @S cort tcbil Opftigure Zat i on
of antenna design, |ocation, sensitivi t%, of the transmtter/receiver
ci r cui t dncluges an piselelok paie subigaptenpon Fidire Heshewsy a1 38) fsrite 19d antemad9ed.

One net f tq [ vV a ' ' Ll ise: NEC l.ogy
whi ch ugg% ré;r‘%h% ;r\(?uc%‘%eg%}inn%g?%wgngg’l%e{h%oénlhgért F%}f{gﬁr%%b m%iﬁlgggevﬁégg ﬁﬂ'%ﬁc

t echnol cgyarits ddmdils opeaclant et @edesrehoerd) ralso gligheskrilstritbe spieNbal 3A2cand
352 connectivity standards. ECMA 340 specifies _a nagnetic induction

i nt dPf aceETBPE AR anignat! 19 avisabhe ringe and eircudartandinge Bavsrbegpaplitanty cagh akihgs
and if rtﬁrlggiefe%n%48 kbps or higher. Al though envisioned primarily for
future soldiers, other applications 15 could be | and-nm ne and bonb

t echni ci ans where inductive comuni cati ons would al |l ow conmuni cation to
occur even when RF_janming is bei ng1 used to prevent detonation of those
expl osi ve devi ces.Fordls peRpsepe the doliamingdissiissions dhepamagy indugiive slgiaecityitys e

et e O G AL, W, T L0 P kB9 0 g
ot hdd fiindictivesitndenst arlecated én tledindependent device. It should be understood that in
practise the primary circuit when transmitting data is often understood to be the initiating
circuit and the secondary or receiving circuit is the target circuit. The respective roles of the
circuits may then change as the secondary circuit in the independent device may, depending on
its function, now transmit data back to the primary circuit located on the soldier. The devices
20 and the docking unit may communicate in half duplex.
Inductive data transfer as with inductive power transfer also employs vicinity
inductive coupling within near field or more specifically the radian sphere. The magnetic flux
of a typical inductive data circuit with a central operating frequency of 13.56MHz has a
25  wavelength of 22m. Inductive coupling for practical data transmission purposes occurs no
further than the near field — far field transition or radian sphere which is approximately defined
as M2n (lambda/(2 x pi)) or for 13.56MHz a theoretical maximum range of 3.5m. In practise,

because of the very low power levels utilised and because the magnetic field attenuates at a

rate following the inverse cube law, a practical low power independent hand-held device 120
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20col I ectively herein as soldiers. Data transfer is not just
limted to between a soldier and the equipnent the soldier is carrying. It
coul d al swotakign4pioace anywhere inductive power transfer Pcy/aaoquiocedssuch as
between a soldier and a vehicle or between a pilot and aircraft seat, at
which time data could 25al so be transferred inductively. Anot her
application would see the install of multiple coils on the perineter of a
vehicle for exanple an exterior horizontal perineter. The vehicle would
inductively couple with soldiers or_other nearby vehicles or aircraft

wi t hout TRysiagar ligghraebodnenandatre Bliip dveconaierably Mokhe gBinetty OB BT B 38

comuni Gg 1!119%(%) tnhsoggfc‘ﬁ% &“fﬁa@&grﬁ%acﬂﬁ%&% 1%"8&% rodimhify %waﬂ%ﬁnf%an -

sol diers art an I'cles an remai’n nication

witht h@cﬂﬁhWﬁh@o%ﬁerl\A/@éﬂ § Watlefoe hdedteldddvidey. Oris Ridersondithac teippadniiyey
woul d ot herwi se not be able to communj cate. The inductive conmmuni cati on

woul d w&skn@tﬁérforadaﬁaa%@f%f(om mshie e iR veeT Hansier |/ ~efoprare et intepdasy tﬁtléméept
at d' st IG5 %&tgﬁgﬁﬁ%ﬁ gﬁ‘]az[ﬁte%?a W@élgﬁ Siocaﬁgﬁl &nmﬁbﬁsgf ?&ﬁﬁﬁ%r/&%&v&s&fcﬂﬁg, for

and not I'nten i cant requirenen

i nduct i wec,diadsa distanss by wpor ﬂlrtbm ddhatopintentiod mx:feb&rdf ere with conventi onal
mlitary or civilian radio transmtters and receivers. Again because 10t he
i nductive coupling is operating in the el ectro-magnetic frequency spectrum

it would not causep@nyhekifdesi et alMifdhcHY UGESIAPR & hie! UrEFe RGBS UM
which uses an inductive link to enable connectivity between devices. NFC technology is an
10 open architecture technology based on the ECMA 340 and 352 connectivity standards. ECMA
340 specifies a magnetic induction interface operating at 13.56MHz and with data rates of 106,
212, 424kbps and if required 848 kEpS or higher.

Although envisioned primarily for future soldiers, other applications

15  could be land-mine and bomb technicians where inductive communications would allow
communication to occur even when RF jamming is being used to prevent detonation of those
explosive devices. Tactical Police ‘and Special forces would be able to use inductive
communications either when RF jamming is being used and if radio silence where to be used

so that intercepts could not take place. These and other first responders are referred to

20 collectively herein as soldiers.

Data transfer is not just limited to between a soldier and the equipment the
soldier is carrying. It could also také place anywhere inductive power transfer is required such
as between a soldier and a vehicle or between a pilot and aircraft seat, at which time data could

25  also be transferred inductively.

Another application would see the install of multiple coils on the perimeter of a
vehicle for example an exterior horizontal perimeter. The vehicle would inductively couple

with soldiers or other nearby vehicles or aircraft without physical contact and would allow
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As di scussed earlier, capacitive coupling could also be used for wreless
or non contact data transm ssion on a soldier system As discussed above,
capaci ti weocoupl4edg i s the 15 transm ssion of el ectromagoetdAa0evergy from
one circuit to another through mutual capacitance and is simlar in overal
effect to that of mutual inductive coupling. One key difference between

i nductive and capacitive coupling is that capacitive coupling favours the
transfer of higher-frequency signal components, while inductive favours

| ower frequency elements. 20Cverall Power and Data Transmi ssion

Conf i gurcamngumications to occur dyirenREigamgingrevienidu Ehis welnld dbnypbadietietoiboth dapartt he

future soldier, both power and data as.requir.ed,can .b rovided.w t hqut
wi res. oroikePEiopsiEPene By Htkes iy Aot ot ftog REhigh Rl ViR Hpenden
secondarylenP@dR RIF dofNihkatiths SHeRSHSlRINheRABe 4RSI @NELIFRY BbrafahRatehathet he
comuni cations of entire subsystens nay be integrated and gomer and data be

sent ovepdustizgsprgrumicatide workd svogloaver deangp pf 0ekbnt ond sveatthbe very difficulidapons

subsystem or. hel pet subsystem bo of. _whi ch.haye |.tiple deyices reguiring
powe?ﬁ a r%ateacaepg _at glgtances o% more%arl]r\l/ té? Sn%eftc)e/rf. p/ff al?v%a%sﬁr%%ﬁ% e% ralre rr%lsr 1)r/na ensdan qnot
secondariytef®d 1o bedimibiggentirel y separate systens. WO

2011/ 044695PCT/ CA2010/ 001638 Typi cal i ndependent devices

representative of those carried by a soldier that woul d use inductive power

d inducti d : ( ] 1
Veapon. and el et SRLaVEL da P ok dhdelve L apstt] VOFR B Py ¥ A8

i ndependgRtieredwidle ¢drB@niiSnak nfilitarnbecidididn talid BahimtieRtaRe redel RS Aphindiause! .
that is, second pieces of apparel which are overlaid onto or under so as to

be I18yerteelinduetive RRURNAE R APCTBHNS i icetlcqieprmagnatindrqsinprrar speetsim gt aieuld not
cireuitry USeI Jﬁngt%rfg%géj{vﬂﬁr&vi%@seoﬂgl‘:a%@}fﬁ k%%)é‘é%%ﬂn? be operated in active

As discussed earlier, capacitive coupling could also be used for wireless or non

contact data transmission on a soldier system. As discussed above, capacitive coupling is the

15 transmission of electromagnetic energy from one circuit to another through mutual capacitance
and is similar in overall effect to that of mutual inductive coupling. One key difference
between inductive and capacitive coupling is that capacitive coupling favours the transfer of

higher-frequency signal components, while inductive favours lower frequency elements.

20 Overall Power and Data Transmission Configuration
When using an inductively coupled device for the future soldier, both power
and data as required can be provided without wires or RF signals between the primary node on
the solider and the secondary node on a device or subsystem. Some designs may dictate that
the communications of entire subsystems may be integrated and power and data be sent over a
25  single node. This could be applied for example to the weapons subsystem or helmet subsystem

both of which have multiple devices requiring power and data.

Conversely, power and data primary and secondary coils can be entirely

separate systems.
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10 communi cati on node, versus passive, where both the primary (initiator)
and the secondary (target) conmunicate with the other by alternately
gener at i ngotzheiu4@dn i nductive data field in what is efPeridazeioooss3s
peer-to-peer node of operation. A significant operational feature of NFCis
that it renoves the need for user intervention to establish pairing between
devi ces. Two enabl ed NFC devi ces connect and perform a handshake routi ne
that all ows data exchange 15 sinply by being brought close enough
together. Its application for data transfer between a soldier and

el ectroni c i ndependent devices that the soldier is carrying (for exanple,
the three sub-system categories of Table 1) have not to the applicant's
know edge been previousl.y. envisiqned, whereby.the.sol dier. eonnect.s. a._.devi ce
requiring communi catt iél){%ep F‘R) 631}][* gf/wﬁ?sarg%e&er?%mﬁ ?ﬁ] Seplg %g(lle%%ty ya S?Iaherﬁ eﬁmalry
si de datygould uSdindhediel pcid ahll @M ve adth tadsfesdrahdsshes imTahldat Brakenashi on
between the primary and secondary data circuits. Once the two

devi ces tnbissedWappan. RECHedueinvboyfiematategbten A eigd Herai.tthe terel igdependent
proxicm ty. . us ly. a f centl S,..th aut ti.call i, .an he
bt apb st R € AR RS e T P S s oRE e TR e

art, carnwlieh aepavetiaRldohy o Ahdexsgy © bellaydredvith it SEaHAGE br abpatel Ifmzlir:f the
conti nued conmuni cation, In practise, when an independent handhel d device

120 i s piraesy coils #delskititear to its corresponding carrying pocket 122

nounted on an outer garnent 150, such as a |load carriage vest or protective
ballistic vest, the primary and secondary data circuits handshake and form
a data comuni cat ilBn®npi grbodingant | thet r}é]féd spyieayvastd ekanppasated Bl gigtize12) .

305170 PRI T Re0E sl FaSiie, Shef Bo o byfurt it pl the pesondys ang
use it asrgethesiginehidatd eviiCthe Witidd bpaftcinkel gaepainatthdnowh $idBGRsdAl fitldrin

exanple up to 1 mw thout breaking the inductive data comunjcations |ink
A Thi s WRat {S/gf{cetively o pger-ia-pesr epoderpdpperEion A signicant srsralistallca@rapidNT Ghen
he nust i¥ %1%t 3t mgltge gg%/d st Js@lagnt%r%eﬁ{ﬁ)ﬁldto\’\és&%ﬂsly' g][ri?l Cl%Pngena eq/i % .n St or
to a 5 comunications data streamfroma prior & L1 0Pso mounted sol dr er

system ehabladl NEG aleviche comledi aiid @arforid iehdntishaké rehigsthdevilees dhauexdhange
quickly. Wth a wired device care nust be taken when renoving a handhel d
devilee” SHBRY DY Bewatbraweht iplasermeughesthcs lipapplispiemieddats gantferebetepece or

bei ng. on8 B Paghanenl LRI detlehTyl hlToldio b ¥al PR R R Mhelel s Bl TS

i s stiffsubngsthtasycgontes lof Tdbée ¢phaachor tol tesapplickt’s knowledge been fr@Rusier
having to renove a wired handhel d device froma pocket w thout bei ng{ abl e
to physic@¥Isionedi sdsrshuctie swldier comests f gleaiceniequising saPaBpicatime simpBg by

devi . Q0 . . ' al f
al 1 ow t e g EEPRALHE0T 3 BRnRR KA, du ol ity BV p PSR YRHRY B, e
cablké cahtdmnnedtivdrbatwechrtherptimheryvemdtseodntdguiatasdifcaitni ng t he connection. The

cable may have insufficient length to let the wired device be used in a
confortable position. To stow the wired device the cable nust usually be

threaded back int @ida&nyss dH\Flltzés' ?r{abﬁd‘%iftﬁﬂFge[¥&lﬁl%loﬁzga_aQﬁgE&{ Woﬂ?@e\&fﬁﬁhhe

pocket, after which the multiple aps nmust be secu W cons avi ng

to condwbise prdmityenaiallpra fohideatimatles; tielyraatomitichllypaivemd then with appropriate
antenna circuits, as would be known to one skilled in the art, can be separated by for example

25 Im as discussed above for continued communication. In practise, when an independent hand-
held device 120 is placed within or near to its corresponding carrying pocket 122 mounted on

an outer garment 150, such as a load carriage vest or protective ballistic vest, the primary and

secondary data circuits handshake and form a data communications link “A”(illustrated by

way of example in Figure 12). The soldier may then take the device 120, such as the PDA
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20 hands, while noving through bush or foliage that can snag or entangle
the cable to the wired device and while al so carrying a weapon. The

consi der avbeonduasage of inductive data conmuni cati on PPETidA2010801638 a
device 120 is paired with a pocket 122 it can be quickly and efficiently
removed fromthe pocket wwth a sinple closure, data can be obtai ned,
received or transmtted, and then device 120 nay be returned to pocket. The
present inprovenent to the 25 soldier systemmy thus reduce the damage to

device 120 as conpared to the use of a wred device, and may reduce bad
comuni dgvicornd Hadrenkds qubdlidhe apeet degiavd yserit ena lpgdhgld device with practical

Furt hgr sgee'{r%tié: Ondslistgr(lacres AP %9 i &’almi)gem Sitg nlW%&i%ohP%réﬁJir%ﬁﬁfle i 1?1{1%&1& data
vol ati | €°8h dlangerous environment. Tt nay be rarning, o) e ground

may be rgagahyuniddti@ns GhkliAe ThisAl 1281dallyOAA 6RARETHAEARS A3{-00L HB&dedy sbidier when
conducting a recon of a small village in a hostile area. As seen in Figure

12, t he hsomiiserushag haadbeld cderase Boati ivd hard sviredanvia, aHeablpiand conngcr o9ched

or kneel] A i . i i . di gf;: j ust
cce anor S AATRhS SalsTdef, B o ot Bt S0 RABIRLS ey LR b o) 12
ground. sbRlierasanahoveatke wateleswhdaticé hwuabdjgeicklyl IVitlas witedideviow @tiremid Botakoay .
The soldier is equipped with a soldier systemwhich includes the

i npr oveBMISICROEBIEHR Agdhsldadgyace Bogra porkehie dshihe ¢ablenisingh senagaterdifom t hi s
weapon 44 r: A r i I - t

ot e B8 BB oA P s P I R B Lt A e S R one ¥
He si ghtraggddaedsaingahctich o ghditfiveiltsth glbtas tig: ible-is ysff and heuviycwhidethe casnator

tel escopic lens. He can now tell that the object on the ground is an TED.
Wt H0t hdS BU&HK of a button on the weapon 4', the inmage, GPS |ocation and

di stance to target may be relayed by the soldier to forward command. The
soldier may also pull out his tactical personal digital assistant (PDA)
120" and takes a pbatsaleothating toemmand aTeDedhendimyd daties fonma poeket witheutl5
sol dier then may pass the PDA to another so|dier who has a view froma

di ffer erﬁel%@l%%é’ @C%gﬁme% 593S folet laseghotaa siagiin-al BoWErd devicomustiext .
In this j : i j : PDA, i i the
md.  ondertRe PR g SR G ERR e e el Raty AW Avics A aapRda L

seed 5t hatxtiidaeedi ncare musebe akan ko nle csbie dandicenitiviiann fienhtwedest wiftiout bgaiRiDA.
The sol djer then touches the PDA to the PDA s pocket 122 and, quickly pairs
and r ecAlhERRECHEN 20 he Kadle dEnRie 1§§}gf?1@ﬁm bR dsicihg Nl agvice et used i Ag
and sen i )] -die i e

ol aces (RaHEHTE 25RAG T sbiAng Rillaler e hEmNE riAl Wikl BRTIRRLS el S

| eavi ng the tvbsttuneil TeDwiréthelesiot dhebe sttarred th ahe poekiey,eafer cvdnet thekmiiltipla Baps
repositi one%edrone ich \M| | track the tnt%n and the TED from a confortabl e

di st ancanust be secured. Now consider having to conduct this operation while under fire, with gloved
20 hands, while moving through bush or foliage that can snag or entangle the cable to the wired
device and while also carrying a weapon. The considerable advantage of inductive data
communication is that after a device 120 is paired with a pocket 122 it can be quickly and
efficiently removed from the pocket with a simple closure, data can be obtained, received or
transmitted, and then device 120 may be returned to pocket. The present improvement to the

25 soldier system may thus reduce the damage to device 120 as compared to the use of a wired

device, and may reduce bad communications and may reduce distraction for the soldier.

Further yet, consider a soldiet’s mission where the soldier is in a volatile and

dangerous environment. It may be raining, and so the ground may be muddy. The soldier
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25Using prior art cable connections nost if not all of this, albeit
fictional, hypothetical scenario would not have been possible for two
reasons. Wo appi4uedant ' s experi ence, the unbilicals in treTgra2or/@idisare 00
short to allow use of sone devices, without a | oss of connections, when

| ying or squatting. For exanple, in the above scenario, the soldier likely
coul d not have puIIed his weapon 1.tp so he could | ook through the scope
because the sight's WD 2011/ 044695PCT/ CA2010/ 001638 data unbilical would
have caught under the front of his |oad carriage vest. If he pulled_hard,
the bredR&nhg cerHISEBE Gr regoiuOf apsmﬂ widlagre A WOatlIR 83 | ASSePhit FBES { 2ofet o
sight t r C

daytlneqﬁkgggggkgww%%&%Q%hhﬁ hﬁg ?ﬁﬂ%ﬁ&ﬁ?gﬂ%g%%?%gfE%%Rhgéﬂﬁu8§ﬁ1 at he
coul d t aked. alnpthit iy pathdticnitle IsbldWr ichn }Lsxieet\ﬁleaé gkh (farshewn) & contiapgdrountde
data cable to the P whi ch may only be about 30cm | ong). woul d be. about
30cm t odnsieat (awdslwm| the gfmﬁlév eHp samnol ppakerqut geiat theeOtpesA 18.0ast ihds QraT|

wi t hqut 4 Qﬁﬁtﬂﬂﬁﬂp and likely being seen. Wen the PDA was handed off and
fell "into the PDA's connector port woul d have beconme plugged with
mud, rendering |t tenporarily i noperabl e. 10Wien an independent device 120

(such as a PDA, . GPS etc.) | s closely doc i s .when each
handhel d devi ce 1 ipre saunpe WHE ReQldG SHtAM; %%m{]@s&w@ﬂmfwe@ﬁnﬁt her

docki ng L& ntosT%g@&s 0@ th@%;’éé%%:’flﬁgé{?tg)%ugig)@ fulls A g%é/a 6R14 Sso(lﬁscaﬂﬁ)ookn

the pocket w seconda on t due to the close
proxi m tthroagh tlhewpapomty yightiek sdconttar . cAi Iind$¢a|tmc(hu1r grwal) shd)ws hadtilt thav e

datag circuits as.represent in Figure 9 tlc 5 flux will be
subipant%rapg gpd?mlw %ﬁpg- ﬁlgm%% Wgé%rg? ﬂafesg Qtﬁ S&%}ﬁmegfytfhcﬁ%as
pocket . It@leEécﬂ)‘l’J Rfis. 8ﬁe%aﬁn8@ 81D i3k Fhe ?Qn dé?Buﬁ’d fsréﬂqfib' iRith Phd L{'sﬁQ)f' S

shown paral | to an air backed secondary In tive coil 132 are unt ed
on, respeiibn waltlye wagonr gthe tiinega 6iP-Sclocaliontand elistanck os targes nb3 bei8ldyedby the
opposite des ection of nhon netic non-conductive ter

The prirf mbg>fra@ﬁgpgpg§ng syﬂﬁé?ﬂagIﬂﬁbﬁ@?ﬂ%ﬂ#PWkﬁﬁﬁgauﬁ Fﬁ@ﬁ?é@gﬁg and
9b, the 2Qsmki MDA) ﬁl@qmasr }fh&@'o‘f%heeﬁféﬂ ahaWEDand%ay %ﬁteg%{ﬂ% Akt 13he
When the coils are only | oosely coupled such as in Figure 8 e magnetic
f 1 ud sl i reklidreabommag gassthe Phtle b amtlmrsokeiwn&@dhdsya ‘aewcffmm n ali fbeteditl amglel, whes

138 having str fl ux 9 not ontained b rei.t k|n 37. \Wen
coils arrﬁgycﬁ]ﬁ t@%ﬁf’pé&io S&seqteﬁ SPF’QQ%/)@' S’EJ thig Zépq erqc? éV Sd’%gépgp‘?arcﬁ?ar y
coi | 14Qpameh f apt lpm @@&J&gge@ REARAANY, t@;ﬁg{: é%ﬁlgpgefa%aéea JIHB%h H&é ﬁx‘%{@(ﬁ&ﬁefiat ed

flux, again as represented by 25concen I"I nes avi ng nuc
reduced &S)tdiawhfetkmnﬂfi@es that the inductive dﬁlladisqk wdpbkmgwhén hdbarcled logf, thePDiAar

exanple f devijce ts 122 rOV|de t hree
benef i tsih Eds i Bt CRehowe PO O nﬁﬁ?ﬂ fi %@nﬂ %}1&#8’ R%féﬁp gecqaRegts to
t Lg@%ﬂg ﬁg% %;ldlfe@g}%&:ng 2feRBteYEoYe M5Bkt sty ARCRAG the nidddgedth hBSofMR: Alddy Of
i | UX |
to forward command while he places the PDA back in its pocket. The soldier observes that the
men are leaving with the IED. The soldier starts to receive a downlink from a repositioned

drone, which will track the men and the IED from a comfortable distance.

25 Using prior art cable connections most if not all of this, albeit fictional,
hypothetical scenario would not have been possible for two reasons. In applicant’s experience,
the umbilicals in the prior art are t0o short to allow use of some devices, without a loss of
connections, when lying or squattir;ig. For example, in the above scenario, the soldier likely

could not have pulled his weapon up so he could look through the scope because the sight’s
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WO 2011/ 044695PCT/ CA2010/ 001638 contained within the coil structures there
is very little stray magnetic flux, allow ng two pocket-docked devi ces,
each enabWedow/dssosnducti ve data transfer capability toProe/qa2anadiasd] acent
to each other without interfering with each other. The third benefit is

that the data coupling will inherently be secure with a high | evel of
security agai nst eavesdropping as the 5magnetic flux is essentially
contained with no interceptabl e em ssion. The need may ari se

where for exanple a central data(grocessor may require pairing and tranpsmt

and r ecdripeurabitienlfwand haxe eangbt endgetheclsent of hist lepd carriggarese Anfts PuisAibegd on
data processi woul d r { . oo s The B - 1 CES
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not i nt emdeehttthe bsblt icBhderekdiROcouhyoRRy thelddytilay viofihaged Whdnhhatrizdpocket
permanent|ly attached to apparel, between a_ data device and a nodul ar pgcket

(that | pulldipsicker RiMaruban ta hercoakhiale e phainandotad iowith x4 tg alerdREYar
between g ¢6 rﬁJe S Bl RFBR 194 é&@icmﬂéésls sr#gm%ta bt ﬁééﬁﬁ@w{oﬁ%% e

bet ween THe ¢ol F'ar"6 er ‘an evi ¢ unte et ween a
wri st st3nam tapdh@t et hablbelddattact abdneablketo gee she MeAwe elre wallveathomsnsvihgypt em
and the torso and direct]y between two discrete devices. Fach pocket may be
per manef\iksly hepiagl sweny Wareni Re PR rsphaded off é‘%é‘?lﬁlmt@l} f n%l‘éd?ﬁg‘i’ltPQA s

j acket, i i oF:ToRNor- 1N t .St i ,

bi ol ogi & g{:‘lﬁ%ﬁ% r%ogt;\?&}vl\%;l If‘ar e nglre %%@%W %dg?%lrdiler:lrgé ;Flt ta%&giglﬁra{ﬂ |e¥%3%'t may
be | ocated on the inside of the garnent, that is not within the pocket, or

it my be located within a fabricated insert such_as inpsert 33, tha as
beenOpl aced | nsi dev BT SURBISH JQtchanEch R ARIAEEAT GRS EleoHing gy
pott ed, t L i d A prot

mechani cdg Fllge&fe glrri1 éwse%@r%ﬁ%%t?&a eﬁy&gﬁﬁ qutlf%lr%ﬁdggsn? gir? 2\53\1&;?19\%,1}%9 Eitg \((;) &@gjof %etv%,{% i2 ch
dat a corometliet dbikiig statidrosds tesicabtivd i edupda themprintira coidsd 8B 2 9pinathe dosket With t he
pocket, neeting the . 25 close proximty requirenents required to, establish
near fi dhelsecomAiyi ealsi GAs0) oRcle dlseiced dando Has Floge PHXIMEY | ethe Z4ingaY 28foved
fromthe

v | onsenar e g e A e bR 1R RSB hialy O dembgRiey &0

15 flux will be substantially fully contained between the device and its corresponding pocket. In

Figures 8a and 9a an air backed primary inductive coil 130 is shown parallel to an air backed
secondary inductive coil 132 are mounted on, respectively, non-magnetic non-conductive
enclosures 131,133, on opposite si%ies of a section of non-magnetic non-conductive material
136. The primary coil generates a’ symmetric magnetic flux 135. In Figures 8b and 9b, the
20 primary and secondary coils each have a ferrite backing 137. When the coils are only loosely
coupled such as in Figure 8b, the magnetic flux lines become concentrated as represented by
concentrated flux lines 138 having stray flux 139 not contained by ferrite backings 137. When
the coils are closely coupled such as in Figure 9b, the ferrite backed primary coil 140 and
ferrite backed secondary coil 141 generate highly concentrated flux, again as represented by

25  concentrated flux lines 138 having much reduced stray flux 139.

Close coupling of the coils, by for example the use of devices 120 mounted in
pockets 122 provides three benefits. The first is that as the coils will be highly coupled data

transmission rates can be very high: The second is that as the majority of the magnetic flux is
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Pocket insert 33, as seen by way of exanple in Figures 10a and 10b may be
of a non conductive, non magnetic material 131, for exanple of plastic,

gl ass or warbowm4kdiobre structure etc, which is form fittiPag/aazotyoinis3s he

i nsi de di nensi ons of pocket 122 and the device 120 placed (in direction B)
within it. The side of device 120 which contains the secondary 5 inductive
data circuit 87a and coil 84 may be placed into the pocket insert 33

agai nst the side of the insert 33 which contains the primary inductive data
circuit 123 and coil 83. To ensure the device 120 is held securely adj acent
to the iag@ined3githinntic; spilepiructyesraliere dhivant litticestersy meanetizoflen dllavipg Hep
second, I e e C om
and fro oQkétho‘éﬁ%c{]ggﬁE& %ngfgﬁ%kgg{l%lﬂ} Y%%? tw‘{) éﬁgpeac Bﬂﬁt ?Oiﬁ tlﬁgéerd

devi ce. allgejpookaich |o|t1§eerw1thlﬂt mta\f¢rdg5wbbtebc}abthgﬂ nietet thiodl Hehﬁitpl@ ithaartie dntd
secondary coils 83,84 when the device is stowed and further nechani cal
pr ot ect i<OHPkRE WHE iRhstangls bej secyrevigna igr leved of ety Seansicivesiroppingpt theml

desi gn r coils to be
co- agi a\qﬁ%n@ 1@%9‘((1% é\%ﬁéerﬁlatlg%o@é@?%g)f tuhgfe’g %ié‘c% ﬁg% eﬁ? %Zﬁ%rﬂe pocket insert. The
insert may also contain a prinary inductive power circuit 125 and

associ ated primary_coils 49 with provide wirel ess inductive |
15pover to a seconﬂe?rwédpﬂy gise Rge ’&sg)éc??‘%}’fl@ﬁ DHsentEl JARHAPERSHY BRY E5AUIS

Wi thin Wéﬁﬁ( W C@anstCalEdLGFe 424 frd?ﬁ'%é endtd deDRE. tin :ﬁﬁg i <& ahti @6fiisvg! ¥

be sto rection C I n pocket I'n another 1teration,

t he pockbtamfnce:slmngmdudﬁbﬁeraqmﬂedfromfabrl c, formed foam or other nateri aI S
has fabricated within it a sleeve or inner pocket within which the primary
20 dPrcuit could be pl aced. The primary circuit would be encased in a

potting conpound, 1la8i{dChedd d@%h@sr tlﬁ?taf‘er bﬁ)l\fld%ﬁ%l‘ﬂ? 'ﬁE]CRIC{l Haﬂascoﬁﬁﬁ‘uni ation
ul et

conductive and non nagnetic and wo | aced wthin the poc sl eeve.
Thi s wouhay alchsleehstuare posntehdel Gl beg hmmﬂ tocb drtyehgudi Inddt ylewind pieed vddiity adat a
i |l ow an .ithtial hands rfornmed. 25The

it to e
btalar Aok ol ARGt s W pin b gflet S BOa oy prakeh R i Far
pocket therdrthieda walckdd fatanty lbSatloRCHRt £ afmehgﬁﬁetmen BREKE ctéfd g&%c&e

insert or sleeve within the poCket, as thé prirmary circuit
Wi t H5t hengddk dtat irfterifdces svithed OBHE belwean theecoblas br shoukdepanédevicédinounted on a

2011/ 044695PCT/ CA2010/ 001638 ther | oc t ion a device ngy
att ached B PERIEBrH PEbATEh N, aghable dhBrola vigt o eéwmet%@apﬁ%n@é run
down t heyaem E@d %hé"’rtbr%é a%fdr aﬁeéégctsét%e&tt%' @BcrbRaleAQk dS Edelf SoBeabh gy ggvi ce
such as a GPS, or nmulti- puarpose device. Primary inductive power and
data ci rpﬁunanealﬂy Olromwlyvafﬁmdﬂtmmeaafappamhwcbras paimty, jaekies tshit, jaet, load
| nducti Vc%rlr‘flaagteave(s:tI l’bcfll stic Brotec%ve nglt biological chemical warfare garment etc. The primary
20 data circuit may be located on the 1ns1de of the garment, that is not within the pocket, or it may
be located within a fabricated insert such as insert 33, that has been placed inside the pocket or
it may be a removable circuit that is potted, placed within a plastic enclosure or otherwise
protected mechanically and environmentally. In either instance, the device to which data
communication is to be established and maintained is placed within the pocket, meeting the
25 close proximity requirements required to establish near field communications. Once docked
and paired the device can be removed from the pocket and held at a distance for example up to

Im or typically an arms length from the torso.
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5 the secondary inductive data circuit within the device when it is docked
to the wist strap. Once the device is paired, data wll continue to be
transf er rw0 20o/b@dsdevi ce when it is undocked fromthe WwCIratA2arghoiass
handhel d. An iteration of the wist nmounted primary circuit could be a
power and data circuit nmounted within the sleeve cuff of a garnent or
apparel. The cuff nust only be proximal to the wist nounted device to pair
and can then exchange data 10either in this position or if renoved and is
handhel d. A further application is to transfer data between a
user and a weaponsPoskeispseriend, ayhgnhyapryroffesampleanmbigireshidawod dh naty bgfof a

Figure 12, upaon which may be nounted.yvard ous thernal, video and qgthe

e dneor aoncHRReE Sin T hlernTie TBHRHEL LR HRarhilE s ieh SR Mo fite,
coi | andtmittfuedibte, WHicARrRdfithE b Botth®sideliMbsioRfofthiekstaapand theth®vice
primary circuit 83 rmay be | ocated in the shoulder, hip or other suitable

| ocat i onl20viHaeedt (e diveetisonB) svithar iteXherside, ofi deivice al20ywhicl wghtains ghe lsecosdanl der
or placed,intQ its.carry pQsiLi across.the front of the | dier' s torso,
he” Pnadidi<ph® dbebiffl ot BRSO A RS Antulet 8° e Ples S35 B e

then al lg3whé heeg Batwiive dogizl ARgpridhrydialiacti® dabecinRapion dnd dafIo8s) o ey
fromthe shoulder or 20 carry position, for exanple as seen in Figure 12.

A f urt heéhe dptiroh2dt heldisecyrely adiaserieo itheinserb 33 the sisess 3ganay, cdngact dyeadnyics,
for th i deo, | ' d, i mag - t i
AR B R e TR Rt S T g

of t hesdrdnirdiRMbalet Qiar2d dherdryit, Babkeraad wach didel dfome tdagice eTRY pbclet ifdes
unbi | i cal or tethered connectiaon between the sol dier and the weapon or

hand¥helRioviees bash aHanmerfuridhe aeggrnend sependany peibn$d. &hahern thecdavirsds Stoaved
h ' i | i i d .
oubs sy o tR G b BN HBO R G TR RSRES hEMERR U, BydTRAE PO URER Bpriaal

bet ween desighlvititd afod ke tHer rithary dau ise@mdWET dutDBoilshtd 1e0ddhsgsllysalieRd when
directly or devices worn upon a _helnet. The WO

2011/ 044b93paTy cAdeced/witB e prakghingertialihg inseanmpe plseicoetain a powpty duttbeat ed

for exa . r n er.,.chest n .el ther.shoulder. qr both
shoul de;Bg),kx%tr %ie}c%lggég%gé C§|E§og?at%f F ﬁl?lﬁlpygcoél(%f{bgwths‘ﬁgfn hoeprogé BRelsiigpuctive

f abriisc atgaveek® aBBtondhat colles) pRl ARbERkH batdrl aahethd Qrdits FermRY 8R! ®vidonHehe
garnent. The secondary data coil and circuitry may then be | ocated on

ei t her tdsiced3P gamcasedoninseidd3 omnay pallecivele bastowsd (@irackien Ca ippeakar 12ur f ace or
an edge such as the brim The secondary circuit could be either attached
sem -permanently with fasteners such as screws, bolts, adhesive or be

attached to al | ow Intasofi@sitetagomvad potkien@hithudtd haePirbBIEbrice fe®iddCoam
webbi ng, chin strap or be attached to a hel net cover or the such. 10A

further Wrbesdipaptalpdys Bbricped iwithie it & degveanisiner nokcketavishibeviviele thet pumary
20 circuit could be placed. The primary circuit would be encased in a potting compound, plastic

or other material enclosure that isf non conductive and non magnetic and would be placed

within the pocket sleeve. This would also ensure positive alignment of the primary and

secondary data circuit to allow an iriitial handshake or pairing to be performed.

25 The modular pocket is ‘very similar to the fixed pocket however with a modular
pocket the primary data circuit is located within the pocket using only an insert or sleeve
within the pocket, as the primary circuit will now move with the pocket if it is relocated on the

vest or apparel.
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garnents, for exanple an undergarnent |ayered adjacent an over-garnent,
such as a load carriage vest placed over a ballistic protective vest. The
data cirowpte1meedsnot necessarily be co-1ocated howeverCr@ATaiowad3s hi gh
data rates and continuous data transfer wi thout interruption from
anti-collision processes they should be |ocated proximally. For |ow profile
15 requirenents the coils can be as sinple as two thin air coils printed on
Myl ar whi ch woul d be conpliant and confortabl e. Anot her gar nment
enbodi ment woul d pernjt passing, data between separate front and back
garment conponent s %19@&0P<5‘rﬂ§‘éflcﬁi“é%}’eb%‘fﬁaﬁb‘?5§‘r%é} PEEPANCA O PFiSy i dROY S

20 rapi gllngocfaftzi Béh Rtk HayS ?&Er'@ﬁéwnftﬁ% afif AR il é%&ifp i aﬁ&iol%e&lﬁi RO Hmom

the soldier. An exanple’o IS wou e a protective tactical vest w
di scr et ecfppaiile dexdchack asardhdidAs ot hadti-grepae siegine Primarpendrictihepower and
ot her at .t he wai st.and shoul der in. an

adjustable ar fall apart .from one .
cimer genc i ShuH{are SR it D R dpepier Suit PO THRH GaloHg TRHE Pobs SO
| ndust | g GURlIAGNIA I AARFLE! ABIVEENIRE ROVt BEIAI o ARt durislibi.

limted space available on a vest for all the 25 load a soldier is
requi r edOnas thar deyjicebot paitdde dataomitll andtibmcio bertfaasiesedftotthe dewist Weaoites

popul ated wi t | ectronics. (Alth t.he front d back of sol di er. system
an be. ddPHirYS e dRish o0 1 hERPA AR e o Pl T outeed Pt G

dat a dewoGREbONpSWE: dndQdta ARGitaAaGkntdd Withinald blesydatrPofex B€orpparel. The
comuni cation capability across the separation between The front and back

gar ment oy myst oxdy e trioxiaah ta theregsti mpunfedhdevigeeto painanyhearetics exclirogp dataar y

and , ;WO 2011/ Q44695RCT/ 010/ 001638, s dary data circuits and coils need
not lgeceeitglsl?linﬁglsl?gSl 'Gaxl ¢ Ir?lg}OYegigaé]t%éﬁh?{gi&g@er to maintain high data rates

and continuous data transfer without interruption fromanti-collision
processes they should be located proximally that is adjacent to each other.
For low profile redufwdgeaprliceien éoid anser daéa hetwsemsl escnsnd wgveapons aith-

coils prg d-an I which | d ain,,b co iant and.confortabl e.
Wien a ssg%l:%é;% rs nglﬁ g4 :{\éc))ﬁlc?g\fvcag)fmcmhéﬁil%% e rF%%WBFBtIB@f B?/énoélﬁfeﬁﬁ nt
in a liferibhs eadreal, ndden whd Ve Hentdie re@lidhedaostaie allende Paswnbayh
power and data inductively through the protective garnent. This would all ow

t he 1or ariB@ciyp slatagfoildandacitamitaifgronnied ¥athir ot ee thevleutt albihic ovaapemdtite primary
i nt roducj: ng.. gRen] or. Mi.as, | arnment, tha e then hecone .
B R L R
A requi risrrexdmglefinitiadly Grouwpdit @tha shoadsl @F plieed|ighol itsk@ly fRRitloRakrdst tHOtont
interfere with conventiognal mlitary or civilian radio transmtters and
recei verd. thagaldierisdessgs thetipductive data’ circuit 83 and inductive data circuit 84 would pair,
then allow the continued exchange of data as the weapon is brought away from the shoulder or

20 carry position, for example as seen in'Figure 12. A further option would be for two devices to
directly pair, for example, for the weapons video, thermal or infra-red imaging sub-system to

pair directly with a video display on the helmet or other heads-up-display. All of these
implementations and many others would allow the removal of the umbilical or tethered
connection between the soldier and the weapon or hand-held device and reduce snagging,

25  unintentional disconnects and other associated nuisance problems experienced with a modern

weapon sub-system.

Another application would be the transfer of data between a soldier and

electronic devices worn on the soldier’s head directly or devices worn upon a helmet. The
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15 inductive coupling according to the present invention is operating in
the el ectro-magnetic frequency spectrumit would not cause interference

wi th deviweoopreu@si ng in RF spectrum Due to the fact wrhatcA2nooidzse
coupling uses the electro-magnetic spectrumit does not interfere with RF
comuni cations, nor can it be jamred by RF. Therefore, when in an RF denied
area whether to prevent the triggering of TED or otherw se, inductive power
and especially 20 inductive comruni cations and data transm ssion woul d be
unaf f ect ed. ~ As will be apparent to those skilled in the art in
the | i gHrindry gt rastegsiragit gpwe sdosated fonsyample ondhe gaunashan desavpnce shesbns

i _ ofeesd ivayarmpleer baliee AbF<on
pirie o sk B ol B flers Weudt BR A BB & o

const r ueibriidht A clofdandat Wak hetignentih s hamhed defor ne@obyblé ionf td gwinegt. Cllai ns.
WO 2011/ 044695PCT/ CA2010/ 001638 WHAT IS CLAIMED I'S: 1.An jnductively
coupl ed SRR ARta $aland, drsaHYs By than be Keated ronacitist diceinsigy < et Sempl i ng:

5 a uai rhe’ﬂﬁ]\é\fs(;n SiftE %%lﬁﬂ?gﬁﬁ&efoqran%ag% : hEasHREbHAY TRY s@oR@h louit 2BRAATR!

havi ng an electrical "conductor mount erein i'nelectrical communi cation
W t h saidithamattachedwmisgumassntlyavith faseacs sudtaa seeeves, bolts adhasdieadribeedttyched
coupl abl e power . . .

P to aﬂmvx\ﬁts easy removal using hook and loop tape, elastic, webbing, chin strap or be attached

to a helmet cover or the such.

10 A further embodiment may be the inductive transfer of data between two
garments, for example an undergarment layered adjacent an over-garment, such as a load
carriage vest placed over a ballistic protective vest. The data circuits need not necessarily be
co-located however to maintain ‘high data rates and continuous data transfer without
interruption from anti-collision processes they should be located proximally. For low profile

15 requirements the coils can be as simple as two thin air coils printed on Mylar which would be

compliant and comfortable.

Another garment embodiment would permit passing data between separate

front and back garment components on a sectioned piece of apparel which may provide for

20 rapid doffing of the sections, for example front and back sections from the soldier. An example
of this would be a protective tactical vest with discrete front and back components that are
designed to be either adjustable or fall apart from one another at the waist and shoulder in an
emergency. While being worn, the separate sections may using the present inductive coupling

still transfer between them power aud/or data. With limited space available on a vest for all the

25  load a soldier is required to carry, both the front and back surfaces of the vest become
populated with electronics. Although the front and back of a soldier system can be designed to

each have their own central power source, invariably data devices on the front and back will
require data exchange or communication capability across the separation between the front and

back garment parts. As with data connectivity between two garments, the primary and
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10and data transm ssion sub-systemincluding at | east one electrically
conductive primary coil electrically connected to said nmain power source by
sai d el ecwoi2ealo4e®@aduct or, and further including a prinmecy/qongesas and a
primary transmtter/receiver sub-system cooperating between said main power
source and said at |east one primary coil so as to regulate power to said
at least one primary coil and transm ssion of power 15and data by said at

| east one primary coil and reception of data by said at | east one primry
coil, an independent device having a second inductjvely upl abl e power and
dat a t r aAeamday dip Qrayits gad oS el del negerriy s coagady &Cétéfcf ?IPWSYWO EBHEYUBL i ve

seconda rhif,gkf it Tatgst %rgd? ?o%(ﬁﬂggﬂsy 42 %1_%%4 withouf ?f\%}gﬁﬁ%n%cﬂﬁ gﬁg—?{)]ilisﬂ)ﬂg)rgcﬁgses

secondar ransm recelrver su system ereln sal eas
secondartjeycghiold e Ricated praxambhly dannesljednt © el dthee dondar prdfde teuyremenis
wherei n sai d_secondary processor, ﬁnd,said secondar tragipitter(recei er
sub- systtBinceidbger Fecasheimpiioas $Wn dhBedis raHs Prigiad: et 5\4&% i Wapld gy bgne

seconpdar i gul ate reception of power and data by said at
Ieas? 2§%n %ggg%ﬁé§§§$%%ﬁf and transm ssion of data from said secondary

processor by said at |east one secondary coil said at |east one
electrically conductive first and second prinary coils adapted to transfer
sai d power and dat\éﬁi%aﬁﬂsler Hotiedingé k&@egwﬂr@e@eca@w&fﬁwm@ﬁé\ﬁ EIPERIIBA] on

life threatening environment the soldier would be able to pass both power and data inductively
through the protective garment. This would allow the transmission of data through the
10 protective fabric without introducing openings or vias in the garment that may be then become

susceptible to penetration by chemical biological warfare agents.

A requirement for inductive data transfer would likely be that it not interfere

with conventional military or civilian radio transmitters and receivers. Again because the

15 inductive coupling according to tHe present invention is operating in the electro-magnetic
frequency spectrum it would not cause interference with devices operating in RF spectrum.

Due to the fact that inductive coupﬁ‘ng uses the electro-magnetic spectrum it does not interfere

with RF communications, nor can it be jammed by RF. Therefore, when in an RF denied area
whether to prevent the triggering of IED or otherwise, inductive power and especially

20  inductive communications and data transmission would be unaffected.

As will be apparent to those skilled in the art in the light of the foregoing
disclosure, many alterations and modifications are possible in the practice of this invention
without departing from the spirit or scope thereof. Accordingly, the scope of the invention is

25 to be construed in accordance with the substance defined by the following claims.
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WO 2011/ 044695PCT/ CA2010/ 001638 frequenci es between said at | east one
electrically conductive first primary coil and said at |east one
el ect ri cavbyomionadisst i ve secondary coil, 5Swherein, said pomA20sy/miarsterred
when said inductive coupling is closely adjacent inductive coupling wherein
said at |east one primary and secondary coils are closely adjacent to each
other, and wherein a data link for said transfer of said data is
establ i shed when said at | east one primary and secondary coils are said
cl osely adjacent inductively coupled, and wherein said data is transferred
between said at | east one 10 primary and secondary coils when said
i nductive coupling is between said closely adjacent inductive coupling and
near inductive coupling, wherein said near inductive coupling is
constrai nggiRy 1§ aghguep ®el udi ng t he wavel ength, | anda, of el ectromagnetic
radi ation in said inductive coupling when said wavel ength is used in the
formula | anda/ (2xpi) to determ ne an outer range limt of said near
i nducti vecouphj,k i L4qkadiatd on and

L7 bph Bine R Bhd MR i Y A ALY BBl OEFATUERS;

power levels of said p alm1 erein said

at | east one pednmaisingcoil is nounted on said apparel in positions chosen
fronltge group including: torso, collar, shoulder, wist, 20 helnet front
surface; and wherein said at | east one secondary coil is nounted on said

i ndependent deyma® PveAsoutd@ adfitédtoz portabiedveaating BY ¥ s@dieacent i nductive
coupling and said near inductive coupling of said at | east one secondary
coil to said at least one primary coil when in said position. 253. The

system of cl ai JppdreViif dh SRkribaPlont @AM ARRIRE AR YelERidal SinSRLMoat | east
one secondary coil each include a pair of coils, one of which of said coils

of said pair obitksiif mandwpicespures saihinpatch barvateey firaf industivelp evstablemevehe ot her
of V\/n?jét h of salg £oi t%a%srﬂfssiﬁﬁklﬂ)-s?@eﬁl if?(flucﬁf?é Alﬁea@fj(ﬁlgte?egtrfc%ﬁy Sk Lansfer of

sai d dat a.
primary coil electrically connected to said main power source by said electrical

conductor, and further including a primary processor and a primary transmitter/receiver

sub-system cooperating between said main power source and said at least one primary

coil so as to regulate power to said at least one primary coil and transmission of power
15 and data by said at least one primary coil and reception of data by said at least one

primary coil,

an independent device having a second inductively couplable power and data
transmission sub-system including at least one electrically conductive secondary coil, a
20 secondary battery, a secondary processor, and a secondary transmitter/receiver sub-
system, wherein said at least one secondary coil is electrically connected to said
secondary battery and wherein said secondary processor and said secondary
transmitter/receiver sub-system cooperate between said secondary battery and said at
least one secondary coil so as to regulate reception of power and data by said at least
25 one secondary coil and transmission of data from said secondary processor by said at

least one secondary coil

said at least one electrically conductive first and second primary coils adapted to

transfer said power and data during inductive coupling at electromagnetic radiation
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WO 2011/ 044695PCT/ CA2010/ 001638 4. The system of claim 1 wherein said range
limt of said near inductive coupling is substantially one netre, and
wher ei n swodopmaesys| evel s are sub-watt power |evels. 5 Bcriacsymian of
claim4 wherein said close inductive coupling is substantially in the range
of approximately 0-3 centinetres. 6. The system of claim 3 wherein
said range limt of said near inductive coupling is 1lOsubstantially one
netre, and wherein said power |levels are sub-watt power levels. 7. The
systemof claim3 wherein said coil of said pair of coils for said transfer
of said data is a data transfer coil and wherein said coil of said pair of
coils for said transfer of said power is a power transfer coil, and wherein
sai d prinmary PreaRAESH bdiSechaRIARLADNE SlectiBdlyddHluctld fRADEMAQWEN 2hd QM sai d
mai n power source to said at |east one primary coil when said data transfer
i ndi cat es thatméﬁﬁﬂ“@é&@ﬁﬁﬂﬂyC%EW@E@?“W§¢@hamged or said at |east one
secondary coil is not in position for said closely adjacent inductive
coupling , and, (b) continuously continue said transfer of said data

bet ween said at | east one primary and secondary coils until said range
limt of said 20 near .inductive coupling is exceeded and said near,

i nduct ?ve coupl T HE T SFHPRRFRE, traé’ﬁ%fr% &hgléﬁ?lgrfﬁ Yoy Foppliae 1 glosahy pdiaceat d

i nducti ve couplnidngivbebuslig aiyciOREd af laai dhe Prinla®ABId QOSdRFY EBIE YarCAbdel@nd @
correspondi ng s condar%%%pi of said at |east one secondary coil upon
i

|
detection of a®dYrhlelp pgcrsand Wicedr ey dagjlinsk et spiddirsiey of ceidpdatigs
bet ween the twWablished-whih f@aiﬁ )ﬁ§1!é§ﬁrbﬁ)éc prith@l Fdlse MWLM c{&}? 2d.iR rclo@&? gcg Rlgressor

is adapted to: (a) shut-off said power from sai power sou to said
at | east one pifnsivglycesiupledhand wherdindaidadats intirsferied dictatee saitl rtlessabat

seconglgry battegry IS of..sai.d. at.J]east. ane econq$r coil, i.s not in

position for s@]ﬁ%mjzlagge ;E/‘%g | a%:oé%?‘blgeﬁdﬁé }n\alémé’(%ucﬁfl? H, o et%gaﬁaldl HPERsf er

of said data ialjdcenttialletiot aceliap ahthees dnduictai touphing aildrdid and hetr inducted d
coupling is constrained by factors including the wavelength, lamda, of electromagnetic
radiation in said inductive coupling when said wavelength is used in the formula

lamda/(2xpi) to determine an outer range limit of said near inductive coupling, as

15 attenuated by attenuation of said radiation and power levels of said power transfer.

2. The system of claim 1 wherein said at least one primary coil is mounted on said

apparel in positions chosen from the group including: torso, collar, shoulder, wrist,

20 helmet front surface; and wherein said at least one secondary coil is mounted on
said independent device Iso as to optimize said closely adjacent inductive coupling

and said near inductive coupling of said at least one secondary coil to said at least

one primary coil when in said position.

25 3. The system of claim 2 wherein said at least one primary coil and said at least one
secondary coil each include a pair of coils, one of which of said coils of said pair of
coils adapted for said transfer of said power and the other of which of said coils of

said pair of coils adapted for said transfer of said data.
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WO 2011/ 044695PCT/ CA2010/ 001638 power, and, (b) continue said transfer of
said data between said at | east one primary and secondary coils until said
transfer wO 2poviIeI9ss to take place on the sane coil, or pamdA208@0t38ange
limt of said near inductive coupling is exceeded and said near inductive
coupling term nated, and, (c) automatically re-establish said inductive 5
coupling between any one of said at |east one primary coil and a
correspondi ng secondary coil of said at | east one secondary coil upon
detection of a corresponding said closely adjacent inductive coupling
bet ween t he tmo 109. The systemof claim1l wherein said at |east one
primary coily 8 (ol e didmOf whL i { § A?H @R i par el
and wherein sal (}11 ? %ﬂéadstC %rrrlle ?glgoe%wd 9:813!@ %HH 8t 84y Ea%qn w‘% ¢ 119%@?
coils on a corr esporiinly onemiere, mﬁh@mmmnwmﬂmpﬁmﬁaﬁkadﬁmb@@apowhe%eﬂm sald
illidependent devices are adapted to dock for said closely adjacent
i nductive coupling with corresponding said primary coils. 15 10. The system
of claim9 wherein said closely adjacent inductive coupling for said
docking of said independent devices include docking in pockets on said
apparef, wherein at |east one primary coil of said plurality of prinary_
coils is mountegk kRtcdRbe AT Kekherdl sdili CI&QQn(ﬁJY:ﬁ{f@ BRuling hsaélmstht rigithe sai d
at least one primary coil is a plurality of primary coils dlstrl ut ed about
sai d apparel and¥iigepbinpraamatchil-} eadimebere secondary coil is a plurality of
secondary coils on a correspondi ng nunber of said independent devices,
wherein said i ndependent devices are adapted to dock for said closely
25adj acent indlisd sysencofiplaim@ whérhincsaid m@@ﬂidﬁm@f m’d deaprihdtmtiye caipliag id 2.
The system of cl ai gPEFEI n said .cl osel uctive coupling for
said é@ckl ng of Slét?m&ﬁ“?‘?} ARt dl%ﬁ‘evle&eé%%“xwﬁazeva é‘fﬁsﬁ ki pﬁ&’@%@i’@ ‘on said
apparel ,
7. The system of claim 3 whetein said coil of said pair of coils for said transfer of said
data is a data transfer coil and wherein said coil of said pair of coils for said transfer
of said power is a power transfer coil, and wherein said primary processor is
15 adapted to: (a) shut-off said power from said main power source to said at least one
primary coil when said data transfer indicates that said secondary battery is charged
or said at least one secondary coil is not in position for said closely adjacent
inductive coupling , and,: (b) continuously continue said transfer of said data
between said at least one primary and secondary coils until said range limit of said
20 near inductive coupling is exceeded and said near inductive coupling terminated,
and, (c) automatically re-establish said inductive coupling between any one of said
at least one primary coil and a corresponding secondary coil of said at least one
secondary coil upon detection of a corresponding said closely adjacent inductive

coupling between the two.

25
8. The system of claim 1 wherein said primary processor is adapted to: (a) shut-off said
power from said main power source to said at least one primary coil when said data
transfer indicates that said secondary battery is charged or said at least one
secondary coil is not in position for said closely adjacent inductive coupling, or
30 said transfer of said data is to take place on the same coil as said transfer of said
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WD 2011/ 044695PCT/ CA2010/ 001638 wherein at |east one primary coil of said
plurality of primary coils is nounted in said pocket. 513. The system of

cl aim 10 wbeanaioa4®ai d pockets are nodul ar and sel ecti velpgTrearomaioiasf r om
said apparel. 14. The system of claim 10 wherein said pockets further
include inserts, and wherein at |east one of said primary coils is nounted
on each said insert. 10 15. The systemof claim9 wherein said i ndependent
devi ces are chosen fromthe group of categories conprising: torso
sub-systens, hel net sub-systens, weapon subsystens. 1516. The system of
claim 11l wherein said i ndependent devices are chosen fromthe group of
categories conprising: torso sub-systens, hel net sub-systens, weapon
subsystens. 17. Pheesysd, €noohtitleaaithtrhbstoviud kel dats dbithetmsand 0BT oreQuihtey | S a

rechargeabl e main battery. 18. The. system of claim 16 wherein said main
power source is oy éf&ﬁ%#%%%ééwaﬁaﬁs o ipongel e 15
wherein said transfiei®tangailghidat sid Aed-UAGR1IF BAIPIRE keekdesRBShersalf negai d
data between a plurality of said independent devices. , o )
inductive Coupling terminated, and, (c) automatically re-establish said inductive
5 coupling between any one of said at least one primary coil and a corresponding

secondary coil of said at least one secondary coil upon detection of a corresponding

said closely adjacent inductive coupling between the two.

10 9. The system of claim 1 wherein said at least one primary coil is a plurality of primary
coils distributed about said apparel and wherein said at least one secondary coil is a
plurality of secondary coils on a corresponding number of said independent
devices, wherein said i}}‘*ldependent devices are adapted to dock for said closely
adjacent inductive coupling with corresponding said primary coils.

15 o

10. The system of claim 9 wherein said closely adjacent inductive coupling for said
docking of said independent devices include docking in pockets on said apparel,
wherein at least one primary coil of said plurality of primary coils is mounted in
said pocket.

20

11. The system of claim 7 wherein said at least one primary coil is a plurality of primary
coils distributed about sdid apparel and wherein said at least one secondary coil is a
plurality of secondary ‘coils on a corresponding number of said independent
devices, wherein said ifgxdependent devices are adapted to dock for said closely

25 adjacent inductive coupling with corresponding said primary coils.

12. The system of claim 11 wherein said closely adjacent inductive coupling for said

docking of said independent devices include docking in pockets on said apparel,

30



20. The system of claim 15 wherein said transfer of said data includes a
networ ked transfer of said data between a plurality of said independent
devi ces. W0.20Tina4®gst em of claim 1l wherein said power PevaisRIBI®IGHD- Wat t
power |evels. WD 2011/044695PCT/ CA2010/001638 22. The systemof claim1
wherein said apparel is a first piece of apparel and wherein said

i ndependent device is a second piece of apparel. 23. The system of
claim 22 wherein said second piece of apparel is |ayered adjacent said
5first piece of apparel. 24. The systemof claim22 wherein said first

pi ece of apparel is a first section of a sectioned piece of apparel, and

wherein said SeCQm%eH!ﬁqamPEn@ﬁ@ﬁ&§%oﬂ%f§m§%ﬁ9ﬁﬁy%?9hhﬁﬂf&ﬁm@@hﬁuﬁgfhiOned
pi ece of apparel such that said secCtioned piece of apparel when worn by

t he sol di er provsaésodai.d transfer of said power and said data bet ween sai d
sections, and wherein said sections are selectively detachable from one
anot her for doffing said sectioned piece of apparel. 15 20 25 30

5 13. The system of claim 10 wherein said pockets are modular and selectively removable

from said apparel.

14. The system of claim 10 wherein said pockets further include inserts, and wherein at
least one of said primary coils is mounted on each said insert.
10
15. The system of claim 9 wherein said independent devices are chosen from the group of
categories comprising: torso sub-systems, helmet sub-systems, weapon sub-

systems.

15 16. The system of claim 11 wherein said independent devices are chosen from the group of
categories comprising: torso sub-systems, helmet sub-systems, weapon sub-

systems.

17. The system of claim 15 wherein said main power source is a rechargeable main battery.
20

18. The system of claim 16 wherein said main power source is a rechargeable main battery.

19. The system of claim 15 wherein said transfer of said data includes a networked transfer

of said data between a piurality of said independent devices.
25

20. The system of claim 15 wherein said transfer of said data includes a networked transfer

of said data between a plurality of said independent devices.

21. The system of claim 11 wherein said power levels are sub-watt power levels.
30
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22. The system of claim 1 wherein said apparel is a first piece of apparel and wherein said

independent device is a second piece of apparel.

23. The system of claim 22 wherein said second piece of apparel is layered adjacent said

first piece of apparel.

24. The system of claim 22 wherein said first piece of apparel is a first section of a
sectioned piece of apparel, and wherein said second piece of apparel is a second
section of said sectioned piece of apparel such that said sectioned piece of apparel
when worn by the soldier provides said transfer of said power and said data
between said sections, and wherein said sections are selectively detachable from

one another for doffing said sectioned piece of apparel.
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