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WD 2005/ 038978 PCT/ US2004/ 033608 | NTEGRATED M CROMAVE
TRANSCEI VER Tl LE STRUCTURE Reference to and

I ncorporation by Reference of Prior Patents and
%Qtz%{?m%gpl ication In the present specifi caffiCEAJS2004/033608
references are variously made to interesting 5

bac k g BSIiEfaR ARED IR QW AVl ERANSCEDBRVEIL B SEOUCTURE

i nvention, and contained in different ones of the

fol | ow ng, Referegded ta i by, single,
currently pending U S. Regular Patent Application:

U S. Patent No. Bri@Fhteddddnd DitentBpttdijoragnetic

Noncont acti ng Measuring Apparatus' ; 10 U S. Patent
No. 4Im318, fréfnf epecifidation, Gelcteatal iy FRioUS) MHaddNCRRResting
U S. Patent No. 4,532,939 for "Noncontacting,

bgeroihd infortatiéi fedelanitd thdpresdhinyentiol ardesohfaied B9 different

~Living Tissue in Vivo"; U'S. Patent No. 4,878,059 for

hardfited tlideef iebdlY D TG 2 B sRPlk abx &% US
15 U.S. Patent No. 4,912,982 for @Kbn-g%’ertue?g?%g =

- BayilirPatdat Rgdicadsh: Appar atus  for Measuring Certain

Paraneters of Fluid Wthin a Conduit”; U S. Patent No.
4, 94Ty 84ABafefl NoDuSBEGA ifG- GARSHHAbnHRAY i Ol e e
U'S. Rafemis»No. 4,949, 094 for " Ne%fiel%%?—%{rgﬁ“gﬂge&gnng
Antenna with Parasitic Array”; 20 U.S. Patent No.
4, 9757.86Patdrd No. 48 1&;Ths oL BIGk dcRHRA YostingeA dik@nee
Met hod and Apparatus"; U.S. Patent No. 5,083,089 for
" Fl ui vlSMpytentr Ko Ra53093 Rirt ‘Ndnbshideh Oﬁ?q?éi‘ﬂe ja Method and
Appar gpasatus f&lsestrs’ﬁhgmviﬁg)riss%e%’ﬁvz%l or "Security
System and Met hod"; and )
U.S. Patent No. 4,878,059 for “Farfield/Nearfield Transmission/Reception
Antenna™;

U.S. Patent No. 4,912,982 for “Non-Perturbing Cavity Method and Apparatus

dor  Measuring Certain Parameters of Fiuid Within 2 Conduit™;

U.S. Patent No. 4,947,848 for “Dielectric-Constant Change Monitoring™;
U.S. Patent No. 4,949,094 for “Nearfield/Farfield Antenna with Parasitic
Array”;

U.S. Patent No. 4,975,968 for “Timed Dielectrometry Surveillance Method
and  Apparatus™;

U.S. Patent No. 5,083,089 for “Fluid Mixture Rafio Monitoring Method and
Apparatus™;

U.S. Patent No. 6,057,761 for “Security System and Method”; and

Patent Application Serial No. 10/304,388, filed 11/25/2002 by Tex Yukl for
*Dielectric Personnel Scanning”,

All of these prior documents contain useful information, and accordingly the
entireties of the disclosure comtents of these several patents, and of the single

mentioned U1.S. Patent Application, are hereby incorporated herein by reference.
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25 Patent Application Serial No. 10/304, 388, filed

11/ 25/ 2002 by Tex Yukl for "Dielectric Personne
Scanning". Al of these prior docunents contain useful
i nformati on, and accordingly the entireties of the

td 'h2°'s?§3{2 °°m$%m%—%~§“5 i e e S
et R RSO0l B SRl SR L SEPE RS Ron WERCKORBUN an

aspect of the Fresent i.nvention, there |s rovrdeﬂ q
mreaf E’tl‘éiﬂwﬁ’i"’c TaRvRTen Higndrusiure comprising @y fiish gegerally planar,
conprising a first, generally planar, circuit-board
citcyitdoarsk lnmmweurmntlud!lmggnaﬂaﬁ of plprals intsprally formed microwave
integrally forned m crowave 5 transceivers arranged in
traschibdrs agangedriandiefinbdi now-aad-celumn paehn, @bclsaf shid transceivers
transcei vers possessing an associ ated transceiver

pR¥sSing%h QREHcREULRRES rVaxitPEXBAdiAS philtal B itmabio thedilshe of
first layer structure, and a secong general ly pl anar,

safd fifst! lagelb&ﬂ{c?lrle WA Scbitf! Zﬁéﬁgrall @i:alngld lef8uit-board layer structure

Fanscerver-furction operational “ciréuitry operatlvely

nect ed t.o transceiyers functiona
inGRRRE: Foeaeracions ABTER o) SiSpis PradiLy B ec?%*" said
transm ssion and reception nnde of operation. u?g W .
tragseciyess dunctiona] toepromoi CRFTARD O c%érerlscervgﬁs%r peously n
tile structure, or tile, which is enployable in and
tralr”b‘missioesapémcep@oratneglr@tce"mpeiapipmr atus, and net hodol ogy
i nvol ving dielectric mcrowave scanni ng of a human
subjBatin dsfosed iPakdlf-cortaned, icompacthranseiven itilg strdvhwarb, orstile,
done for the purpose of detecting, in relation to

wll%ﬁ % 2 gloéébrehxsanalm 965?@&%% Systkh, aapp@ra@hsa@ﬁ@ rekth&tology
screening criferia not abl e di f erences,

mycgv%{é erf‘%%étgg’ mlérowgl\% &MH %’B? a ﬁﬁlglan or{ﬂrHéJt] dﬂn\‘l' iff ﬂ?llﬁlcﬁlar to such

rrc si

transcei.ver, t|Ie ture of this inventio
SCAYBRE i HhFY s 101 e BBt %fh éafﬁgtr% - §“5%trﬂﬁ figy bascline

envi ronnent (a dielectric scanni envi ronnent ),

phypietasia respenseodatai med aceaid ity o inedh nggrqcRisier criteria, notable
supporting operational circuitry, are

differences, or anomalies, in relation to a given individual’s “dielectric signature”.

Put in another way, the transceiver tile structure of this invention is especially suited
for use in a substance-scanning environment (a dielectric scanning environment)
wherein the contained transceivers, and their supporting operational circuitry, are
constructed to perform substance-scanning differentiation between physiology
(human physiology) and non-physiology. The term “transceiver” is used herein with
a definition which refers to a device which simultaneously transmits and receives
sig[rals.

While there are many substance-scanning (or screening) applications in which

the disclosed integrated transcciver tile structure finds  substantial
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20 constructed to perform substance-scanni ng
differentiati on between physi ol ogy (human physi ol ogy)
and non-physi ol ogy. The term "transceiver" is used
herein with a definition which refers to a device
praciivakttilgy ntwtat speeidiessiugh applivetivnssara pdrticeledy wesed Isirginadisl one
Wil e there are many substance-scanni ng (or screening)
of tAg@plis eablogad ad B prifitiphl madeltibedidiussihg ad ckplhriiipathe dtructure
transceiver tile structure finds substantial 2
andPSREdHoR3E thld {dveNtior WarheRe sl d 'aﬁplﬁ:‘dﬁ&saﬁﬁk'iﬁahﬂé’ D) &chrity
particularly noted herein, and one of these Is
oye Lnei pal 2] for, di SGUSSI d
oSl 20 fafd b0 e B 26 PSS T M purwose of
i nvention. These two appli.cations y include. (a .
detegHRe MeRRPNS OREERANEnCtcy @%@ﬁﬁﬁﬁ?ﬁ@ﬁ%@@ r?PH@‘?l, tog pérsonnel i
| ocations such as airports for the purpose of 5
senydidyeatensh domedpune  ingelation barseareh end dayRlogrpgnt areas within a
aut hori zed access control for personnel in sensitive
busiacssa Marfyosthexaeful epplicatiom will comet to miad eathoke gercbrally skilled
devel opnent areas within a business. Many ot her
in thésef ul applications will come to mind to those
generally skilled in the art. A preferred enbodi nent

of A Pteefér}édeengodi EntRIFBRERE off & Eéeﬁf‘in’v tRSE %&ﬁﬁed herein
n 10 nni ng sy e

here Inre atlontoasc_ _ system
SR T TN e —

are fully illustrated and described in :
above-nentioned U. S. Patent No. 6,057,761. These

i mprovenents, which exist in certain areas involving
bot h mechani cal and el ectrical aspects of the
previously illustrated scanning process and structure
per se, result in enbodinents of 5 the present
invention having certain preferential utility in
particul ar applications, such as in applications

i nvol ving airport-security screening areas, where a
very efficient, high throughput of people needs to be
accommodat ed wi t hout conprom sing scanni ng

2a
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resol ution and effectiveness. In ternms of how scanned
data is ultimately read (nonitored and eval uated

based upon the operation of the tile structure of this
10 invention) to detect dielectric anomalies that are

ovePPN @ N prddRc&ld€ e stens URAL ﬁ@th'()_ﬁt)llog#tﬁﬁ aR@fBly illustrated and
t échnol ogy which 1's described in e just-nentioned

dets%rﬁ)%d pﬁt %tvgllﬁenﬁoﬁgd L?gpbgt\éﬁt o. %lm%e&afﬁ%m{r%?%ms,

nprove sys em Version scl'osed

cunent . of furth bac nd r ard n
I SRR bl T SRR MRS, B TR R orid D B O the
whi ch is inplenented by the t|Ie structure of the
proyieusbn Hlustgted s¢agping pracess grhurugiure pat earsdsult rles@bethlwgts of
the rel evant physics, all materials have what is
th&present asveatioh bdvang cértric preftreniital whiityhin psrtiasleo eprdtcations, such
with their physical, electrical (electronmagnetic and
asGh @ppHAEHAL B DIV Biepdrt-8%urifssclehRilS KYLS MiRre Wher, efficient,
exposed to different wavel engths and frequencies of

higH M&l‘éﬁﬂtﬁ JEPELAE nO&ks 16 8€ RedIRintddatdd IR E6fiprdMhiding scanning

fefleCtion reaction, or response, to that radl ation,

res\l\?tﬁlon edS %?f@ét?vene n‘rilltx l'trxt%ls io ho n| X dra?all é%ﬁjﬁm%}n’l&qgead

The particul ar g rlal $* Fespec

dleletrlc on n jecting a terial

(meBiipreg) ndrevaly ?ég‘fitefieﬂg"“nﬂ?r GO 98 g lf trgiire of this
possible to interpret a material's reflection

inventignoagistect fislestrts angmabignibabdre impoxignd|te d@tﬁrtc substantially the
constant. The term"dielectric signature” is enployed

saier®echnolapyr efhich 0 defurtbed 26 fhleejstrmeotioned V¥6dr patent is also
plural, different characters of materials are closely

e 8&@ dfok fhednsftlpak! fdhe MYPrbvd FhtefiPAGSon Whidhd¥vaiselosed in thls
radi ati on enpl oyed to observe and det ect t he

doctth&liectric signature” of that "space” will elicit a
response which is based upon an averaging phenonenon

Iatlo o.,the r e di electric
cont BV O£k dneERBaEt At e e PR Noppine (or
respect ive, different, individual material conponents.
SCreping) porqersagrhrr@ ig ipptiemienigd B Ahestilg strpeies f4he preggns invsntion,

the effectiveness of use of the present
as a general statement respecting the relevant physics, all materials have what is

known as a dielectric constant which is associated with their physical, electrical

(electromagnetic and electrostatic) properties. As a consequence, when exposed to
different wavelengths and frequencies of microwave radiation, each material produces

a reflection reaction, or response, to that radiation, which response, in nature, is

uniquely related, among other things, to the particular material’s respective dielectric

constant. By subjecting a material to controlled, transmitted, microwave energy, it is
possible to interpret a material’s reflection “response” thereto in terms of its dielectric
constant. The term “dielectric signature” is employed herein to refer to this

phenomenon.
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invention, and this role is one which the reader w ||
find fully described and di scussed in the
above-nmentioned 761 patent. In a system and
nmet hodol ogy of the type just above generally outlined
andWher gugdebffednt diamctirs of metedalksi dre closely atitiedein) selected
designed to direct mcrowave radiation into the human
volamfalof §ack ahi EOWIBleahdibion &ﬁgt@gt@w& bis¢BleSmt RgREDIh. & dRivttric
damage threat to tissue, body fluids, or bone) in

sigrmiie” 3 s h‘is%g:e{’ Rafl diikitd tdsp&iisEQFRiY & ¥aseB ﬁ%rgﬁ a4 averaging

volunetric space wthin the body wherein t e are at
I t i ffer 0 i.e i . .
o S e b 6 sn DOV DRAEL o ) BBl wich r
ielectric 15 constant, which materials co-contri but ;
made,in that spaeg Ry the tespeefsis. d ?Iﬁg‘ilrga’@“‘{%gﬁﬁ@“,al CqUgPGngRts. This

"effective", apparent "unifornt (or nom nal
averpsrneaTddion) plalseindsortentaehsindhe effedtivieness i e obihgquesent

As is explained in the " 761 patent, by so designing
invérhendasicthissel is bid ehchntheteader waitldind fllg descaibed and discussed

engage the nmentioned at-least-two-material volunetric

in tBPMoRelniidied 761 pBRhoNy, the |ikelihood that a
weapon, or an article of 20 contraband, will, by the

natyr It i ' [ .
ik flsfg&erh aﬁg ?fé\é&lgc%ﬁto?ﬁﬁgf; gﬁ;ﬁgﬂ@},sﬁ%ov@ efity! dullined and

speci con and/or 1ts”precise

s O gRoselrib TRt o ehe o st Rufonged Mion inc

masquer adi ng as a ., normal and expectabl e anatom ca
the hgman apgferyy, (af somplstelyageuays levels igarding gy ¢ranage threat to
"penetration depth" of this internal anatom cal space
tissug dsiyufluids,160 bome)einesughhs fashios thdieit syidlt efiectipelyacngage a
4 frequency as neasured nechanically in materi al

volilAsiiog spdee withinl ahe thodgornhighein therd @ed ritc leasnsvantdiffédent
and when a foreign object, such as a weapon, or a

(botRAHERP ARStoRRdE Chatetifls, RAEH &chihcRriPE! I8N -a UfferéntatilRtric
cl osel’y agai nst the outside the body, the presence of

oS P n S AT e,
to the “effective”, apparent “uniform” (or nominal homogeneous) dielectric constant
Qf the whole space. As is explained in the ‘761 patent, by so designing the disclosed
tile structure and its operation to engage the mentioned at-least-two-material
volumetric space inside the anatomy, the likelihood that a weapon, or an article of
contraband, will, by the nature of its own dielectric constant, and/or its specific
c.onﬁguration and shape, and/or its precise location and/or disposition relative to
the human body, “fool” embodiments of the invention by masquerading as a
normal and expectable anatomical constituent, is just about nil. Preferably the

“penetration depth” of this internal anatomical space is about 2 1/2-wavelengths of

the system operating
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a diRihesiy

material content of the volune of space (anatony, of
course, included) which is occupied, in a very
non- nor nal - anatomi cal, and detectable, manner, by the
fredBRAty Q8 GFkasticl TRNAURICAIRT i rhABria DRVIdY tiie” RleHtiofdd®“normal”
oA A8 Eap Tl URRICRRE 1 rh il FENATE B ktpded momma
. .si ol ogic) material significantly changes the
mﬁ@@é?ﬁagﬁgﬁlue of the io effective, average and
apparent, uniform spatial_ dielectric constan
a Jgraaéﬁ’é@n WQTRLERRPISHheTISl i A BRERNPmeR & ?qy%rtaﬁ
menti oned above, and creates a situation wherein a
borgk by apetsoy, i ekamplatclasehragaist theaitsdethe dody cthe presence of
signature appears as a responsive result of mcrowave
thissetgeut i wifl, theastord, aad alves, chango ldaneeagst dibletthie constant of the
i nvention. This scanning or screening process is

mateRi1eEdnesht 1F theRhiin@Sf RBARI(MalhAS lof CBukk, included) which is
substance-scanning 15 differentiati on between

3 ] ] . . i hi _
ocof K8 i N R AR MG RaE U AL mBERE Hy b theptioned
. conventional practi.ce, a practice performed in
micfRERSE QiAo | rOCHITHIYC M BIGRRHS ©fb Syt OT PR dagn
conventional_scannin? systens are designed to | ook for
anatggpcal "physielogiq) material sininenty dhansesr ther avesegy valge of the
obj ects and materials (substances), the 20 approach
effectikep rverogo rud ngparente npifdimesyagialbficleatricpeastent, in accordance
invention is based upon exam ning human physi ol ogy
with thie 40BMgiIngl phighEméntar jagiuhadtidnied abak) afidralehics @Sitwhticthwhdrein
not expected to be part of the usual human,
&k ft- thihh Bk Retell GelsbtAP R hbfrd Wigelishsd rebptfeQbsult
course; t hat esséﬁ?iallg al ggbpfe%%kbgdfegeg§gg eI
X . pr i As u - Of thi [ .
of iy RFEYE See iR AR Bpioh S deorPUlE WHBRE R, g sbinine
nmet hodol ogy practiced by the disclosed tile structure, -
Or SGreENIAg ) %W?%W&%?lmaéib@m& 2 PETHOY of Shsfance-scanning
_terms of 5 identifying weaponry, contraband, etc.
diffgrenfistiombsivaga phpnelognayd sen-plysidlegyn physi ol ogi ¢
signature which is detected produces an al arm state,
whiRukthet ategcritdumg bienpoetapd odistthctionss i thmalexishebateeeh frior art
security people to take a closer | ook at what the

conventional practice, and practice performed in accordance with the disclosed tile

, dn.
and object, is

structure, whereas conventional scanning system;s are designed to look for and
“identify” a rather large number of specific objects and materials (substances), the
approach taken according to embodiments of the present invention is based upon
examining human physiology for physiologic irregularities/abnormalities which are
not expected to be part of the usual human, physiologic, dielectric signature (within a
range of course) that essentially all people’s bodies are expected to produce. Asa
consequence of this quite different approach for scanning, the system and
methodology practiced by the disclosed tile structure are significantly more efficient,

and quicker, in terms of
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particul ar, just-scanned subject involved m ght have
on his or her person. 5 1n this system c and
operational setting, enbodi nents of the present

o invention relate to upi que, pl ural -transcei ver

deiify D, seaprrsodorsoiefh S PRRETE TRy yfink,0ot-ofnom
includes plural, conpactly stacked, pi backed

phygipfogif afﬁdga}neba&]g?tgﬁte% Prodygesyan dpymy S avhiihsigigeeapibe
whi ch are honogeneously nolded, in a row and col um

emplpyed; to sigam Hhe meed forasacusjtyopeoplenivoiakes elpsag|look at what the
m crowave transcei ver body structures. 10 Appropriate

partidularjuttrscafriadanbieet iveslvédmght baveopeliiabl herglersonr cui try)
general ly described herein, and inplenentable in

NUMREHKIS sPdterflicl dnBroPpaEativAal Settilk Cdindem¥ms bof Metfrtdent fQention
skill of those generally skilled in the relevant art,

I [ ' t [ r&ui

relfE FuBEe ARl Vah BERELRARRAS HbaElr B Sru0B iR e

. Jgtransceivers | si mul.t aneous .t ransm ssi on and

inclp 3B SRRy Fackser BSEIRACKS e, Boad, Dpamesy g aver
15 call ed ?nte nae). may be densely_ organized to )

strugtgrs, 40 B0 of Hhish ediomdegneqysiyeplded, inst FQye apg golumn matrix
conpactness. The transceivers in a tile may be

fashion, asmy eatray nof adefmoerethareoial, mimowaeu irangegiviee r pdyh sleketinss.
i nportant to operation, and when two tiles are brought

Approgrinta pipeuify i(Risscsivelefubyticn eiseratiinal eineuitrihehepatltyt duseribed
forms an appropriate operational pattern continuum

heréd§, " SRASnfpMEndniMbIE iih @8mbérsUstediftbredl %99?01&%11} alfwdlNithin the

tiles may involve 20 organizing plural tiles
st BB KER-), Bt OISR A Pl oA o
oo S SESA S B P i B S ot P ESivee i

manner of utilizing an enbodi nent of the invention,

- simylgneeusairgsismissipn; 3w 1Seention gnesics #h oppraert The transpgivers falso

unit is provided into 25 which a party to be scanned
callst epsnide) ongh bandapey, orgafizel to entiriputeayignificafitly $o overall

defined by a pair of spaced 6 opposing upright panels,
struGtafe cotipadhhess) TIY frh@Seitbrs 3h hale day B SeHNFLE: a defined row-

sel f-cont ai ned

and-column pattern which is important to operation, and when two tiles are brought
into appropriate side-by-side adjacency this pattern forms an appropriate operational
pattern continuum across the two tiles. A useful arrangement of the tiles may involve
organizing plural tiles themselves into a row-and-column array, and such an array has
been determined to be quite effective in a structure desired to “scan”, for example,
atrline boarding passengers.

According to an illustrative manner of utilizing an embodiment of the
invention, for example in the setting of an airport, a kiosk-like unit is provided into

which a party to be scanned steps through an open, subject entry-way which is

defined by a pair of spaced
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tile structures, or tiles, each including conbined,

coaxial mcrowave transmtters and receivers

(transceivers). These two panels nay effectively

define an al ways open. and exposed thrqugh-passa i
ORPRFHE JRTENP T DUV R FHRE 9! @%ré'ﬁ’ﬁ:i sit-contained
referred 5 to herein as a scanni ng zone, or chanber.
tilgsgetursane tlesepchninsbidingf jomebingthcoigal misfawavedrangmitters and

herein as a panel -orientation-determ ned path for the
repdsaaeamsteivcrpe rAmse twdpamemiheffstizaly define amelwaks open and

conpl ete scan of a human subject may take place in '

exipdEedSthAGRA-paidapd ,thrioﬁl%lpﬂl% 184188 et @ IBeRANBIcH rBEbASs referred
ocat ed on one set of opposite sides of the body,

to.s'llrécfa aR P ca&:ﬂﬁltgl f‘Jn'é, ?ﬂgh%&gta n'gl:lésgggaaﬂéls% ) 5I§0ﬁgﬁﬁqmat is

In the other stage, el ng drspose a

uadr.ature-rel ated condi.ti an (having,.bgen rotated
reflPRA 5 ey L Bl TR AP e meoEE P st a person
taken al ong the two orthogonally related , body sides, |
thequgh the sqaRBingr29me. AhaoPRiste scap@s adiumanesubisct Bigy take place in
Bet ween these two scan orientations, the panels my
twigestangs.avidlyl it @uc whage, jthese paele bying hecategronzongi saeefonpositegides
arc, and in each of the two scanning positions, there
of ity bddy, escdexit dradhk Yefhand gftatsideg off atperseh, difd inhé othemdtagd) the
t akes pl ace between the panels and the subject

pafbld HRHnR0iBRIsUE 8D a ghSdPitufe-SPRE Bbndi@F @RS InBDebe %tﬂfe.ﬁ Phety-

the ill'ustrated system enploying the disclosed tile

de ere%ﬁgtro e?forﬁqli d &c&%f ?cg.gtg\bl‘{icgl, fsqglﬁ%ﬁﬂgéé 1 t%dorﬁﬁ)gﬁ%l@%elated

arge nunbers_ ¢ ( nust be
v P S5 S R SBRSaE 5Bb ABa JRESan
WO

general ly orthogonally rel ated |ines of ZO’peopIe

. two,
origgiationsg thepapels suayheagtatag (ah was fust Balpd)ethpugh p arigghydegres arc,

scanned entering the scanning zone, one after
andrinteher of thedwal scanmieg pdsjtiont,rthenetthey be asksntiily amcielatife lateral
the two orthogonally related lines. A person to be

meARIRch @keE pldve bemleky the dafe1d 1 (BEABHch@andaRRtwdeh thein.
clear (see-through) viewinto (and through) that zone

bet vieehk il E)ﬁ(}ér%’gsmé)?eﬁﬁllré of t%g imsttﬁteglhssfs fl &?(@féli:)giﬁg Rh&8Rclosed

in the sca zone, and di spose el at

til%@&%tlgr%g%ﬁhgégg@?g toétﬁgkalﬁugl’qle’ antdhs%arﬁilirrlg t(:of fa(lz'gaen Hllmqgerg % ?)%oplc,
such as must be handled at airport security locations, is that the illustrated system may
allow for the creation, essentially, of two, generally orthogonally related lines of
people waiting to be scanned, with successive people who are scanned entering the
scanning zone, one after another, and alternately, from the heads of each of the two
orthogonally related lines. A person to be scanned may initially face the scanning
zone with a clear (see-through) view into (and through) that zone between the two
panels.

With the person in place in the scanning zone, and disposed relatively

stationary within that zone, the first scanning phase may take place to examine,
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7 sequentially, the laterally opposite sides of that
person. This scanni ng phase may be inplenented by a
speci al pattern of high-speed energizations of _
tile-borne transceivers organized into arrays in the
sequearielly,che tatadlly bpmsitokiden of thae pasdn.i Thiertamming pHaee may be
such a first scanning phase is conpleted, and it is
implPREt&t & 1) PeMSI Ypatt@rnS RET highedpedl &erditdi®ns t ¥Pitfa!boyhe
about 8-mlliseconds, structure supporting the two

trangécli\?e'rs éﬁi%éd‘&té’ s¥n %%aﬁ%%&&ﬁecf ﬁl@sc‘ﬁf tﬂgﬁlﬁelst ttiIWfﬁH&lﬂ

an are 6f ninety-degrees,” and stop them e second

sc in osition relative. to th ubj,ect, wherejn the
fr oM Beh i st Sempng s fnecopmelad agl 4t iqmplited h 2 Ve
scanned sequentially under a circunstance simlar to .

shogt pgtiog gEHimgetypicalby abaxh Sriailtispeonsisn ructurg supnopangistwe ile-
between them are again 10 relatively fixed in

carrpingi panolssmey rdtatedhereqtantls thromgh ot dre of nitiety-degressd and stop
scanni ng operation may conplete the scan process for

therh hretlRisag@ind scaijesdsitiawehevep e sohjeseaheraehefipaiund rear
that subject turns a corner to the right or to the

sideb 8F the(fedtdon dré sintilaW§isbaRE sbalehRa PR B ¢itudfReRAimdar to
upon which is considered to be the exit side fromthe
S LNGY: ' rot d,

that S0 A RLER (e e TRLIE B IO ybief, BN b or P R

anel.s with the ti.les of this invention nmay now be
relaf{yely fired ILPOSTHORS S APIRGUP ORE FRBRICT 1o the posi ti ons

that they held when the first person just described
wad bedeprndsseaniag operation may| complgie theosean pregees for the single
orthogonal ly rel ated other |ine of people may now

subjecttrerw béieg sisanssedygviroapofirthah subject wrishogonad tol the sightoor to
of that other line. Scanning of this next person nay

the letk€hip iPG@strAelh tht @hviings) SRpEndimSipddNwhidb s ediRMRred to be
descri bed, except for the fact that, when the panel

the Stif Yiek Ukdm ?Jatﬁ%in%te}f)gé’ A aa i@ ol %oﬁgw—r?tategh?%en (see-

ni nety- degrees rfdrmthe second scan o

" next " rson, .t . may effectively co ersrotate .nack.
thropgl pace BEFERD i fEeels. SFhe BRigls §RahG kg 0 hR BP€iion
preparation for the previously explained scanni ng of
mayoy be pesitioned gsthozensHy v Hicgspisbircthe gesRans: aﬁ&@}égﬂﬂwhen

be appropriately conmputer acquired from all
the first person just described was to be scanned, and the lead person in the

- orthogonally related other line of people may now enter the scanning zone from the

oorthogonal location of that other line. Scanning of this next person may take place in

much the same fashion just above described, except for the fact that, when the panel
structure rotates through an arc of about ninety-degrees to perform the second scan of
this “next” person, it may effectively counter-rotate back to the position which it
initially held in preparation for the previously explained scanning of the first person
mentioned above. Scanning data may be appropriately computer acquired from all

scanning phases (two per person).
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25 scanni ng phases (two per person). 8 Fromthe
scanni ng data which is gathered with respect to each
scanned person, that data may be conpared to a

f
dar SOFLPEH Epink aBERRERY Eifred MR RTE eaﬁ%l%g‘h}%ﬁ;”e%f“"“
that\é\@ft% dnasych%n ﬁlglgli)artgﬁ &(t) Qflﬁi;m%{ 8%) chh%gﬁl PR3 gr%lplf*lét%apil}/swloglc

di el ectric-signature-related 5 abnornalities may cau
dielgefrig datafeleting g’ onegae pathey edvdapamieht and weightdmifar twthat
people, for exanple, to call the particular subject
of the persor gpeciignllh being rsdamnnd,eanﬁlcmlgrswd;hbéﬁz; aishéatge-signature-related
i nspection. No photographic i magery may be devel oped
abnbfm@dTitiaB Yna$ @aivel anGl Aa1 Aate tdRad Be treatkdaviith tduSesaidbirity people,
gqualities of scanned data may include the

for Q}Ea‘flﬁﬁgttatchl‘i’ the ﬁ%ﬁlc%lar%hﬁ%easi’&rf@r Fifa Mﬁre%éﬁs%mécanmng
shape,” of one "or nore highlighted general anatom c 10

535 LB PR T M e
R 5SRO SEMS o S BRI SFOBL D3R

somewhat grid-1like, or checkerboard-like, field of
simplegyire-foe Tounda apaiostyeshaph of ene pymerrdijgllighigddgeneral anatomic
darknesses are interpretable to indicate the presence
areasfthat sHetexiicee a detebted abhamationrephiysi Thsgiresenfation nfillath ynay
This 15 scanning process is fully described in the

be éaz r&ﬂhﬁetanara@sdsghblehwﬁﬁﬁﬂe PeREnndMinterprdtivie @tividR k@ftired.
ication. Geatly facilitating a scannl ng operati on

Outgﬁtnﬂéfé AP SIS 'bgggeéeﬁtehhﬁ 4 IDRER AR i ?@ g%@lgerﬁ(‘ﬂr& -like,

ontal ned transceiver tile struct Iments o
he..pr.esen i nvent i has ntion
field, 3P BAC TG Sav ARG WEGe et Sis B e RS M mpsamietabty to
tile, structure be formed with conpact |,
indiggtg the dresenceurt ab‘%/%ﬁ?%eds gielgetrifs din- p%s' %gfq ghitormgligy. ofThis
whi ch includes a generally planar body having nol ded

scarinngopriotess efully dieseribpd in the V0 ppatert@and imtheangitioned, ipripr-fifed
transcei vers organi zed into an orthogonally disposed

- patenp¥pphicaticol unm arrangenent. VWile different specific

or gani zati ons may
Greatly facilitating a scanning operation as just described is the important

compact and self contained transceiver tile structure of embodiments of the present
invention. As has been mentioned generally above, and as will be seen, this compact
tile structure may be formed with plural compactly stacked circuit board structures,
the “front™ one of which includes a generally planar body having molded into it the
principal body portions of a plurality of transceivers organized into an orthogonally
disposed row-and-column arrangement. While different specific organizations may
be employed in accordance with practice of the invention, that which is illustrated
herein as a preferred embodiment results in a cube-like tile structure having perimeter

dimensions
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be enpl oyed in accordance with practice of the
invention, that which is illustrated 25 herein as a
preferred enbodi nent results in a cube-like tile
structure having perinmeter dinmensions 9 of about
ofl5duP 06 RHRY BRPBHut HO:ihBERESnd %néia(% &%ﬂikingﬁﬂf » three circuit
including thrée circuit boards, of about 2-incChes or
S. t endi from.t fronts of, the tr ceiver. .
boafs of P Ay %y Ao B o i PEns ' GHE R Giver main
rasitic elenments, Preferably these | ement re
bdds e e Slonente svindicl wipsks & paieves sﬁmﬁ% Preferably these
appropriate, radiation 5 transparent covering which
clgpnemds ar sheomeled dn 4be axygrall gle stryqtyre by ‘apusneropriese, radiation-
appearance. As wi |l becone apparent and understood
trdnsparetth eoeoingt whothi givesf tht hentirdi sss¢mbslgdof id aile a “cube-like”
structure, an array of tiles, such as the arrays which
;ﬁ?e@a@ﬂployed inthe illustrative system described
erein to denonstrate and explain use of the
I nveqt '\?‘ﬂiib n‘f@'&g@ﬁe&s ﬁﬁd"mn%grsﬁggp ¥mP¥h rc:oﬂghﬁﬂfm of the

pairs o) e str tures Into si y-side | atera

.adj agenc ith their ".corners" aliqgned, ,and no matter
G B Yol b e o K SR i ABSE s oo Rl i e
..fesult what can_be thought of as a tile functional, )
illpgptve Gldﬁ#?%d???“blegé‘ﬁ’é‘?’é‘t t derponstraisng srpkaine u%?p%ff theiipyration,

of the transceivers in each tile. In other words, a
cay deyassomded siuwla by dyingingtiaim of dils strusturas inhe siledwntidetteral

utilizing the disclosed tiles 15 based upon functiona
adjmoendyawith yheidfioomeesti digaed, ant e mattee svhigindrayai il is oriented in

permts the tiles to be brought together in a fashion

th¥BRLE Blerk till SesiRtwite €55 B thoubads 8 Rafk fifctibhAloREMH&AN with
brought into contiguity wth specific edges of

be
re SRR P B iR S RSB tofe R Sl o i, o
e Bt e SO SR ek SR e s

nore fully apparent as the description which now .
bapes) ynepdundiopalagoduianity yhicte exiglh ighe fileshandawbishpsrmithige tiles
dr awm ngs.
to be brought together in a fashion whereby it is not necessary that specific tile edges

be brought into contiguity with specific edges of other adjacent tiles. Substantially

any edge-to-edge aligned abutment will work appropriately.

Other features and advantages that are offered by the tile structure of the
present invention will become more fully apparent as the description which now
follows is read in conjunction with the accompanying drawings.

Description of the Drawings
Fig.1 is a simplified block/schematic diagram of a physiologic, dielectric

scanning system which utilizes an organization of plural, integrated, microwave

10
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Description of the Drawings Fig. 1 is a sinplified
bl ock/ schemati c di agram of a physiologic, dielectric
scanni ng system which utilizes an organi zati on of

- W0 aar3seIsnt egrated, mcrowave 10 WO 2005/ 0B8WIP82004/033608

PCT/ US20041033608 transceiver the structure each

&Qﬁ@ﬁ@y ﬁteeeuaare%gapéo@@@&ed% a&o aﬁéee&rﬁ{ 5%{&@ %gl'b&‘ﬁ%%m

of the present 1 nventi on.

gmé]%rg&gtﬂle&g&;rl c view of a pa| r of n| nety- degree
counter-rotative, mcrowave,

o PR A M B VR
'nﬁt&o’w%vey Sl kmtrtegs/f%?%@eg‘tr lt ]?agltg]trs Iu S f deta%xée

W
personne]| ’scanni ng” enpl 0

d lized
BSR4 9, 1, e@é%ﬁﬁea@ s
ﬂEle&H _ &Bnelgcl: g g‘lpllci_wnﬁtg?%le slirliwrt.l.g'e 2% t Iesﬁgﬁ IB] l lo];LI:LSd

Vi ew t en genera

illu n ur ile structure

constﬁ cte Slmpggcor aﬁ&EZ%lfqﬁl ?‘r‘?&( %B éife? ﬁ‘i% hiBbHe
_d ose n wha referred to herein as

S%d'd't" ZO ef or%ﬁg‘beﬁﬁlc%ﬁf‘ﬁ’ﬁl?e gdge to edge and

corn : COr ner ffge nf.rontati on. ure also

enpl ﬁo?t Y)')e]wstfﬂEFé‘ BRf V ?1’& e oiendoRaliey 3
iﬂﬁﬂ?f@“@% ST S b g o BBl bt e

tiles, 15 Fig.. 5 is a.sinplified and sonewhat
REgSERt; ngeption xaﬁ’fioﬁ‘él?PSW dfy What a%ﬁfawdqgo theeein @ ghnttingly i ad
of a single t|Ie structure made in accordance with a
IBEF pagly é‘gge- #dh compr-totrermen vaonfpwatiann d ’Ehlpl figpead als
the arrangenent p| ctured in Fig. 4. Fig. 6is a
epiys gherbhside-byraide. eifermatedy orthegdelly Idmyghhn@f toa destuben the
the transceiver side, or face, of the tile structure
rpfipedtiye eperitimgEingetidial IEOariﬁiegof aﬂjaicmt Zrapdeciveag iatiles.c vi ew
taken generally fromthe right side of Fig. 6.

Fig. 5 is a simplified and somewhat stylized, exploded view illustrating the

organization of a single tile structure made in accordance with a preferred
embodiment of the invention and employed in the arrangement pictured in Fig. 4.

Fig. 6 is a photographic image of what can be thought of as being the
transceiver side, or face, of the tile structure pictured iln Fig. 5.

Fig. 7is a photographic view taken generally from the right side of Fig. 6.

Fig. 8 is similar to Fig. 7, except that it is taken with a slight angle of rear
perspective.

Fig. 9 is an enlarged and fragmentary view taken generally along the line 9-9

in Fig. 5 illustrating common-material integration between different portions of that

1t




Fig. 8is simlar to Fig. 7, except that it is taken
wth a slight angle of rear perspective. Fig. 9 is an
enl arged and fragnmentary view taken generally al ong
Wheoobni8er89-9 in Fig. 5 illustrating comDnPEEUSA0044133608
.integration between different portions of that 11 WO
p&P &7/ s 8l Guritbrkt W20 4rB3 30 AontRA Wikh dddfuids' 1R amray of
structure of the present invention which contains the
aalsb@Ver®f transceivers. Fig. 10 is a fragnentary view
illustrating three side-by-side-arranged tile

St T ugEUE@Ss g%ﬁgueﬁﬁ}ﬁ%wﬂ;b%ggﬁ{ngaﬁ&% amé.ﬁy.éiaee.m%ggcg He

i nvention | abel ed_ W't h Ar abi _ n_urrb_er_s to desc
r . )
<BELES n e SIARMAIE LA, LU A A
' . ' o . ' bl ti.
s b IPHARIRAET b Berbl By AL ST o
.dﬁ‘il%:[éﬁf %Q?ﬁhmets cﬁ@e‘f {ncity ncf t'raongcei\%psq specl fically .
I'Tustrating ener al y fie organization of functional
cont:0l 4Ci_r.ClUi whi.ch.is. l.oyed wi.th.the array ,of
lflg. 11 is aC[H!J hemattlc .hvzew ll?urgg'?tﬁ'é[a fl}l@% t%et %Lﬂl(?ﬁlﬁ? g%éde in

transcei vers contai ned™in

L] cription.of the lnyvention Turni s
acghiehce SRS i pllob B Gpeiiny B sl th b B orpacization
| to Figs..1l.an ..indicated generally at. 20 is a
ofiaptichel betiol By ofiet B aRRont S ol anpy By Fameiven
bui.lt .t o j.nclude an arrangenent of integrated
10 °W¥@W§€%&@gﬂeﬁ?an%tructures made in 15 accordance with
a preferred enpodinent of .the present invention. The
tile structure®E e VeigloBarticul arly
descri bed herein in the setting of system 20 because
of tuang aicntionuqw to fbp depvaresy ek referdiestirapfailde Figsnt and
illustration of the invention's utility. Included in
2,5ipdiceted geperadly st P9eis | aafliclepisisk phyislodogim seanpipg/ogrpaning system
i ncludes what is referred to herein as a scanning, or
builé rte dnélvdy, 2 enangewentcofaintegrated frapsdesiver Slespmetufdscambdey in

15  accordance with a preferred embodiment of the present invention. The tile structure
of this invention is particularly described herein in the setting of system 20 because of
the fact that such a system offers an excellent illustration of the invention’s utility.

Included in system 20 is a special kiosk-like unit 22 which includes what is
 referred to herein as a scanning, or screening, zone (or chamber) 24 that is specifically

20 defined as a space between a pair of upright, curvilinear panels 26, 28. The panels
(also referred to herein as “scanning” panels) are appropriately mounted for
orthogonal (ninety-degrees only), reversible counter-rotation under the influence of a
drive motor 30, back and forth (as indicated by double-ended, curved arrow 32) about
an upright axis 34 which extends upwardly cenirally through the scanning zone. Axis

25 34 extends substantially normal to the plane of Fig,. 1.

12




10

15

20

25

20 defined as a space between a pair of upright,
curvilinear panels 26, 28. The panels (also referred
to herein as "scanni ng" panels) are appropriately
widenes/eoBor ort hogonal (ninety-degrees onl §ET/US2004/033608
reversi bl e counter-rotation under the influence of a

dri veysRati 86 mdds 3 akscABE dhokt eécﬁ%f %)&ﬁl@ls%t @Eﬂc@ﬁes in three

doubi e- ended, curved arrow 32) abou an upright "axis

v%ﬁxc%bcﬂﬁnﬁs?@:&%g{"ﬁ%r @) %o GRRbMAkIbNE tHA QMEh pthﬁﬂ arrays of

scanni ng zone. AXis 25 34 extends subst anfially

%%%%2%%4/%33? 62&%1&39{5\/&? dIt& tB(]eb err%% %%?uf %ﬁgescr |@me ns of

ghieh ytlle %gf t rmé 388! Sre2BnstaliAdh éc%&d%ﬁda With Ztﬁe r?resent

verti cal S exten |ng ?ron1top to bottom

ihiaR MRl eprrésﬁaﬂz’ mtﬁ)ﬁfn%ﬁgfogf ch’8 ﬁlﬁ%gav\%t@e% gﬂﬁé{'ﬁed herein

transcel v ater t escri I'ch

PR 1By g%lera!l 9%?9&&&9%} Qﬁuagé) H6d, s Sgg%@nga%e A foven

construct I N accor

aow@cwngagr sthgsl B ggrga@gg) g&ﬁe dfff&s{:}eg o%%hoﬁéé of bl

struc erein efom

RS Ao U Bl Gk WG o o BOB2) P%‘gegag &;%shgsogﬁﬂm these

non-squ even non-rec u

ot b Sﬂp@%ﬁ‘f’l fm%?o%a%'?: %@5:%{ QDAL SFte i
Fig. .2, I
if KAl %h%fa*e%awwgfoé%%gﬁﬁaﬁ&étw@ﬁ@m B afebibel er, As

aQper ati.ona C|r O is associated with the
i ?f&%‘?@e phatielis by oRmatug iepioy @R 3 telome soiTBREA o
l.ater. expl ai ned, oref er abl
n&}ﬁf@%‘ﬁ fﬁawm @qlr%%e%?haﬁ ~ 2R SPETHIRESFRAVGHCY V. }fucévéq@ébﬁentfeund to
m crowave activity, is 5.5-G gaherz - an operating
vorle gepesially \M‘ﬁﬂcwltha@sn%fe?? feonas tier noprak mhwgielogisi ﬂlylecmc
well with respect to scanning for nornmal physiologic
signepise of the humargndyu e svib be sdee, the siinghelthpmpesenti withib dles
seen, the sizings of conponents within tiles 15 35
35 F“flow" fiomotlre stlectivnlof dhis operatingt fiiquenmye Gansidgrafiomegadipg
Consi derations regarding this "sizing" of conmponents
ttas Giding”lof colepanendb et fully desciilbadsin @mbeis ohes dfeéhe above-referred-
above-referred- to prior background patent and

tquaice backgmphd patnit and pioaappiication documents.
Scanning output data is furnished, as is indicated by line 42 in Fig. 1, to a

suitably programmed digital computer 44 which operates in association with an
appropriate library of selectabls, normal, human-subject, bascline, physiologic

dielectric signatures, represented by a block 46 to furnish an alarm output signal on a

. line 48 when any defined signature abmormality is detected. Library 46 contains

appropriate schedules, maps, etc. containing per-established information regarding the
selected range of buman-body builds, physiologies, etc., that one wishes to profile for

scanning purposes, Such information is freely designable by the user of the system

13




10

15

20

25

Scanni ng output data is furnished, as is indicated by
line 42 in Fig. 1, to a suitably programed digital
conmput er 44 which operates in association with an 20
vepprospssvat e | i brary of sel ectable, normal, PCT/US2004/033608
human- subj ect, baseline, physiologic dielectric

afd GRAIHEIBSy of BRY RSEHET HYsphoifit AHer R 0P afﬁzsftruffﬁﬁh Bisent
al arm output signal on a SPI ne 48 when any defi ned
iSveliiat ure abnormality is detected. Library 46 contains
appropriate schedul es, maps, etc. containing

per - i Hféjw' f hg%i- s F [ cipd
ran ggﬁ%?wﬁidﬁnan - bjcl)zg)l/ﬂb ui éﬂ;?lgbﬁ’%e% F%% ﬁelé& dé’tﬁﬁo,%’ %0%3%09,

P& RRE getﬁ:ﬁ’e Qilh% gf %egéle?\;‘ai%?gaﬂrgnw chhiRe %ﬁgif'onﬂillg%ﬂ

Information’is free I gnabl™e by the user

SRYRE RNk 42 1 K2 D0 SR | B i REPHQ 350 300, M hcprepens
268 oD Bl bR hE G Heoptk IR Qg hd poroenineighiy
A, 9 10O er 185 ping UERLER Sk S BT S0 rdlyiopify,
Wl o8 B8 S ucyflonesine o 2ol P ek P, g
OB s BESPLS B 0, SEEA 0
oiioTh SPBEHREY VA o bt AR o donlerck fepregtve

Tvvgea% ar ?ﬁb\%rrows, including a darkened arrow 54 and a
PRIPie 02, Ogeand 23y 34be pde: Essppotiyelyn dn oilskwerisneash pogon
for the to_ people, respectively, who enter chanber 24
whp Gaters fon the&ige aighe laftef Rig: h.dpp deriiontybich is paspaly fiop. the
50b 50, and 52a, 52b 52c, respectively. In other
lefiotedBe righich IHer bowill, aies fBkht ophiseosnaniting hamiaken pladre exit
left of Fig. 1, in a direction which is generally from
chamber 24in the diredtion of gimw 54 Singlarly, eagh pérsomaivhe entérg chamber
t wo- phase scanni ng has taken place, exit chanber 24
24 rronh ¢hed line pidtured oft the rbotiorB4sideSofrikiogk | 32, ire&igh Ipwilk cafter
who enters chanber 15 24 fromthe line pictured on the
cdnaplétimm of iacearminpgkdpersitio? 2xit thddcguning wdnk las imfidaed by arrow 56.

Thus, each person who eniers and exits zone 24 for scanning follows generally an

" orthogonal path through kiosk 22. At no time during any part of a scanning procedure

is a person fully enclosed in chamber 24. Two diametrically opposite sides of the
chamber, between the adjacent, upright edges of panels 26, 28, are always open. The
two different orthogonal paths followed by alternate people being scanned are shown
by labeled (PATH 1 and PATH 2) arrows in Fig. 2.

With panels 26, 28 positioned as specifically shown in Figs. 1 and 2, these
panels are arranged to allow the scanning zone io receive the first person who is

standing in the line represented by blackened dots 50a, 50b, 50¢c. Such a person enters
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conpl etion of a scanning operation, exit the scanning
zone as indicated by arrow 56. Thus, each person who
enters and exits zone 24 for scanning follows
Ve res/aisPid an  ort hogonal path through ki oskPQRUSWN4/438608
time during any part of a scanning procedure is a
29828 Wb bt U 9308kl BB Ao EnE WAL

opposite sides o et ween
i : [ ar I
SRR P iRt Ao SRS RrRRELS B af Resfe Y B
I : I ' > an e 0 by | abel e
28 RSP o M ReBfhd T SEABARE SRR -SBRDe o R 20m
il ifi.cal ly sho in Figs.
opIARR LR B RE Bkl b5 e oRiE it e B oniafPindier
Q LV, he firks erson who s 25 standi,ng in Lhe
o0, Rahely 36, % Ak Fotef /o, PR, bt st FoRB B eccth. e
n_ent.ers WD .2005/.03 8 PCT/ US2004/ 0336Q8_,
hFhE85s PR ghhostBGrrortes Pfe piine Sty e = Fies
ent r,an t.o t.he zong, .whereupon first . scanni .
1.0 FEToie SR Bt SomRiop Bie BARR Arfeeed S THE R ee s
rso nd panels .26, 28, relatiyely fixed in
SoEred WD tnaRe P oW, bemedesisibet. it & Dee el seame the
O onpl etion of the first scanni ng phase for_ that
s FEAT oK OF HIRAHSIROR o B eRigTed a3t Gromshadert fsakie) 3
26, 28 are rotated, for exanple, ninety-degrees
Agany Speng hs R iscapinghen screeniag, aperatine (SHpdianeqys acrowave
orthogonally relative to the positions shown for them
transmisfiga and rpcepign)y the plativemosigonsifdhe paperniin kensi2dgnéd pancse
tfaneIs, a second scanning phase is perforned which,
26, 2& e whyentialnt fxsd. ndwv Ghemgrondss crcripgnl, fakesapisbagmder
that scans the front and rear sides of the person who
cijuystenves rvdure diee r2cdivep milesh eadried tbyi theFpagels lare Tdt Agpaviing,
during the specific scanning, or screening, operation

latexpdlyrid tebtion trsthehasanbaing scannedism ssi on and reception),
the relative positions of the person in zone 24 and
panéVith c@fipleiih ofSthis uws-phatt isddrinihgf dpetsion fikt aéoEbedy\Phttss
scanni ng, takes place under circunstances where the

26} 28 @Bk \EMpobdd it Sudharfish@M thit the}eexpasttlose 24 fr BRlig%bRD

y-]

p

entry into the zone by the first person in the line of people represented below liosk 22
in Fig. 1 by the large clear dots. Scanning is performed for this person in much the
same fashion just described, afier which, that person exits the scanning zone as
indicated by arrow 56. |

In addition to the scanning operation performed by the transceiver tiles carried
by panels 26, 28, three other data-gathering operations take place with regard to
everyone who is scanned in chamber 24. An appropriate weight scale or sensor is
provided in a standing platform 58 (see Fig. 2) which forms the base of chamber 24.

Further, additiona] dielectric scamning devices (not specifically shown) are provided
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laterally in relation to the person being scanned. 15
Wth conpletion of this two-phase scanni ng operation
just described, panels 26, 28 are now di sposed in
woceksasshmshi on that they expose zone 24 for PCT/US2004/033608
straight-ahead entry into the zone by the first
upédnsath piatétess furehopupeenire1sRRe SH RRd cHerktieP 2K to
22 in Fig. 1 by the large clear dots. Scanning is

eplef enntbs ifformidtios rBeEERN thefodt GAd tshee rexfd#® ihamhueh 24.
just described, after which, that person exits the

ATGRBAAIRY the MRBhOST ea@pér%ﬁ'sggﬁl@(ﬂ ifie BRdneir @Qietehﬁned, as was
addition to the scanning operation performed by t

obilinftb 621iMSat tel RBCIRAS bethe A% RANGHS p%@e Aboididdr ﬁﬁh that
ot her dat a- gathering operations take place with regard

pbi@on. €VEryone who is scanned in chanber 24. An
appropriate weight scale or sensor is provided in a

st anpienBl 3hQh 2P £SSE Wehidas A M&{m&%ﬂf gect r%@ﬁd hase

of chanber 24. 2 Further additio

R L g b e rzﬂvdo%g
el B el for PO S bmpl AL A Gend Y ke

er ‘scanni n |on regar |ng

aﬁ"é’%‘-’%@?‘@%’aﬁ@?’%ﬁﬁ%ﬁh i ﬁ@? dP&ngg‘Sﬁﬁb %cﬁg%ﬁg ROSHfed in the
¢ 2”‘?@*&% itk @ls%?ﬁ%%ch e dnhaf Bead
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'h&}r#ﬁ%%érﬁséf Blup 575 % PRt e Sy SRR e o one

ventio nd can_pe conp etely conventlonal in
“FPglleErraé ¢ eé&%‘%/‘é‘Fb At iL§R Leerplatidthof fisdhres depleyed cplumps
gﬁscrlbes the scannlnqlprocess 10 Consi dering now al |

Sy ReAdyRaRplAgaorbifesheseach col ummar array 36 of
tiles 35 1is formed of eight vertically stacked tiles,
and Kashdile3s iscomrg inrydiat barsfotred to hespighas an assembled stack of

circuit boards, or circuit board portions. Specifically, this stack includes three circuit
board portions 353, 35b, 35¢c. Portion 35a is effectively in front of portion 35b, which
is effectively in front of board portion 35¢c. Board portion 352 forms part of what is
referred to herein as a first circuit-board planar structure. The nominal plane of board
portion 353 is shown at 37 in Figs. 9 and 11. Board portions 35b, 35¢ collectively
form portions of what is referred to herein as a second. circuit-board planar structure.
Each of these boards has lateral dimensions defined by perimetral edges each of
which has a length of about 10-inclues. These lateral dimensions are illustrated in
Fig. 5 ataand b. The three circuit board portions in each tile are suitably arranged in

the united stack with a stack depth which is shown at ¢ in Fig. 5 of about 2-inches or
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tiles. The vertical colums of tiles in each panel are
slightly angled relative to one another, as can best
be seen in Fig. 3. The lateral width of the three
wieptosyasarscol uims  of tiles in each panel i sPaB@weL004/033608
30-inches. is Each tile 35 is fornmed in what is

lesef Withatedch el et Bsard@ Poitios 85D hRudet sk skificSlly Sadids a
boards, or circuit board portions. Specifically, this

rofi-Akcolih BB Sof hicRfvatd frirdbdiverd) QadladBbdel RAGaBPIIRE] to
35c. Portion 35a is effectively in front of portion

in3hb fighvak 6160.1 FraféckRErs 66 ShdtudeiranbRiRtioRNtecBRRAGxRO6al vHich
35c. Board portion 35a forns part of what is referred
ate OsubQirftially abrfall fof SrbviGslye Hehtidfear &t afdafa ﬁ&rﬁb&{ig}éﬁ@ 37.
The nom nal plane of board 20 portion 35a 1Ts shown at

Citduit Bbakd ﬂﬁ*ltior% BB4Und 35 BRaHAIP fQﬁﬁrj)ﬁ{h?ds? ohryPwhat is dre{e(r)red to

collectively formportions of 'what 1S referre

hé6ih €hd) tARsRIRRERBEbnal I Hidnal itk b C

Each of tsheée boar (:Iilé,l ﬁggg?%ae?’g{cglg? negﬁg{ogﬁi tge%(%ﬁﬁg%j ﬂ%ei/
i H§ 5y C . C . a .! EE‘ »

Oﬁfg%t ioncltoﬁggé ec%gogﬂe fgafbé?g Iwﬁ?ﬂe%&ggn%g are ?IHaEs{’ rng%g%ﬂﬂ

trhrBmisiol an@ s@hal q%épﬁ?n%ocﬂ_eg Bf B«!ﬂfa@@r. C ol ik tdetgg.@f;ﬁh 5spect to

pO.rtl gns I N ea.C Ile are sulita y a%r_ang .
b bl iafeol E@V?ﬁit 36 udle E%Jé %?5%@? S ot of dhd’
RO 8RB0 G aenf padhdhileaas Bl el

rowand- col um. array .of, mcra e transceivers, .such
ho (RSN SREing PR FPrGoA SsHRRe G SoRd Tigton
Transcei vers 60 .i ncl ude .tr.ansn ssi on/ recepti on. axes
SRR Dip Bouk Hn i 1 bt RS rsamee 6 ez siguet
mentj.oned cjrcuit, board portion plane 37, 5 Circuit
ApREV P FREFIRT R plexng cinoyiiry. nThegimuitty|carrise By apd sssecdated
carry what is referred to _herein as ) ) '
with herrd dotion. 30 spresemed Bpa biack diain Bigr £l inglydes highospeer
to control the operations of the transceivers for
switghing icgaiy yduch/Rnctions & distribein deusnhijtalile sighafs aine at a time,
transm ssion and signal reception nodes of behavior.
to o ranseeives which fount pert efsthe vientianed Host condiivtosiboandtsamemes
activity takes place can be found in various ones of

Thehecircuitry represented by block 64 also, with respect to each

tranénﬁssion/reception simultaneous operation of each transceiver, sends signals to a
single reference load which is represented by a block 66 in Fig. 11. High speed
switching is accomplished preferably by the use of well known pin diodes, and the
reference load contributes significantly to stability of transceiver operation under
circumstances with ambient environmental conditions, such as temperature, changing
over time. A block 68 in Fig. 11 represents circuitry employed in each board portion
352 directly to couple iransmission and reception signal information to and from the

individual transceivers. Details of circuitry form no part of the present invention, and
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10 previously nentioned prior-patent and

patent -application informational docunents. Generally
speaking, the circuitry specifically associated with
WO 2080358t i on 35g., represented by a bl ockPERUSG041433508
11, includes a source of 5500-negahertz signal along
ayg nelihergpscoped aor dlustrated jol deteil tgred. réuch tirguitryTéd beicosstinbiey
carried by and associated wth board portion 35b

1y epumelse of dffetopt ways vell knG#n forthdse gencldlly skiliell irtiBS refevant art.
hi gh-speed 15 switching circuitry which functions to
Rafesinee thetee mtay aalgombé traddk etoSv31d@t SoncORE B¢ nEentibri®d, pridrOart
the transceivers which formpart of the mentioned

. bidkgstmd dorttuehis forzogaestions Bhuat ueful ciroulid@agprdaehist Iy

represented by bl ock 64 also, with respect to each

t r andsricss ibe rbere espptialynweil il FEAN A0 8S afD @0, 2dnd0flsdtn EACHS,
transceiver, sends signals to a single reference l'oad
inchidedini eackt #1936 S0 tnBYolamBhaeKoGiSxtbdh thinfbeivbb-60Fitidh are
speed 20 switching is acconplished preferably by the
orgagizaf aloye) Horksrauan® véichl fRfketnd-&Mind Rfes that hRI@MESnk0Rfh
contributes significantly to stability of transceiver
eIt &l or@hntMeleds viewdaC ik ARE Sn Widsha 811 £810. What can be
envi ronnental conditions, such as tenperature,

 seehangcily weah Hgs'® and\1Oi0GK 88 thdd dekfhse b Mewﬁgﬁim

circuitry enployed in each board portion 3ba

edeB 1{HOIPIsohstARRE] WHdnQRo 3 &€ Bﬁr_ﬁ%ﬂg?@ﬁog%gﬁ%ﬂﬁate edge-to-edge

information to and fromthe 25 i

ShenpscRiep, et Al (), OG0 RS e

present invention,
0. i.th i bed .
a@ﬁ%’gfﬁr% alg’g%%%ﬁ&ge% a?? ﬁeﬁ)lcal vﬁ&%dsglg%g%‘: ? & r}?glecgﬂlsﬁeévm
SO A IS S 220

ference here al.so .made to varjous qgnes of the

"’fﬁ‘ﬁt et B o st 11lﬁ%uz E@I‘Soﬁﬁ ulgh eonpiigtadiop 4 Important
uggesti ons ou seful circuitry approaches. 5 As

al 3%9%@°§%%§§e%§ﬁ @@Wj |ﬂfe§ 1q34¢ 10 opordptsce .Wl&l, thepresgRtiny@ntion iy

also in Fig. 6, included in each tile 35 is a row and

adiagERmpmWik Fepegifio smpavather raaf de et wanrer cohapptiycihersrie a full

or.gani zed al gng hori zontal and vertical row and-col umm

coptiaE prass thy Jemis hefinge hue tilgstof the distrbution paftern provided in

each tile for the fransceivers,

Each transceiver 60 includes 2 main body portion 70 which includes a
specially shaped portion 70z that is formed by molding integrally with planar portions
of circuit board portion 353. Also included in each transceiver are a front closure plug
70b a circular, electrically driven element 72, a receiving reception conductive

element 70¢, and a forwardly extending tubular parasitic arrangement 70d which

- extends outwardly from the front face of circuit board portion 35a. The specific
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respect to one another as viewed, for exanple, in
Figs. 4, 5, 6 and 10. What can be seen especially
well in Figs. 4 and 10 is the fact that, because of
whaooge3goisn whi ch 10 each tile 35 i s constr uBCERHS2004M3H608
two tiles are brought into appropriate edge-to-edge
@bligurativgs pEtatscavsho@is fily desctbeVianbowoicftared tO1).3. Matents
tiles essentially nmeeting with one another, the
Nowd 810 aind me4pa®d4.ern provided in each tile for the
transcei vers ‘becones effectively an operationa
cont ilmegrah forrhdtionhe the whah Goap puAianabf anfenBRteived fwit e
transceivers in adjacent tiles. This nodul ar
plaas poteivmt 6fbvatdSpdriOBSRE prdferdBly Myl ANHRAEG FIIE al @ lystyrene
assenble plural tiles nmade in accordance with the

5 rpatesednbifins e kighificarit Nadvakth@C BRAE YheMridicdi RSP REH HeOpQBRited
anot her, and in a nmanner ereby there is a full
ACORBEIY I AP1REISISE ofgaizéDiott MdRehMTRNMO tiles of the
di stribution pattern provided in each tile for the

tr anse e imuehe wilaCWill 5AASE An¥QSoQPby Nk Ry MRl ROTY
portion 70 which includes a 20 specially shaped

: Lo \ o) .
rBlevant QF, iD%ab1abwl snd Q6I0RE BY nIR i 8g e Ecg%}g&nleﬁgf ‘;\%ft fhe

pl anar portions of circuit board portion

thal§ceiNeRd adeN ofBfiBed AN UGS if ! %l;jeﬁeﬁ fﬂé%g%riér%tso%r %lg%&gy

70b a circular, electrica I'ven

a . Y oo 0 q
10 hbAsdnkallyRdd (/Sﬁgaglg' pgﬁnﬁegﬁ S’F%% bglgnzaﬂlnf DB (OGear nrﬁ?r%s;aﬁﬁd

forwardly ext i'ng t parasitic arrange
' r r the front face.of
oY el SRR b Pl W Egplplly b BT o e of
ﬂ%g9§ﬂﬂé§33§nE%%&H§%$94/Q33608 confi gurations of
[

transcei vers uﬁly descri bed in above-referred
to . nt.s__Nos. .4, 878,059 and.4,949,6094. . .
| nt e DRiRE i 0ok BOSHATR Ly i T s indbntile
ransceiver. wwth the . planar pqrtions of board_portion
std S%Ofp%éflévreﬁﬁ?[? %wnwﬁmﬂr@e TPERg BRlFe Fkes Blace m
materigl, qQffers the significant advantage that the
15 ohe i e ot e Bt WRich apnea o e yagenofzpirouit board
gnecision organi zed row and col um fashi on.
portions 352 as these are pictured in Fig. 10. In the operation of system 20, when the
transceivers in each tile are activated in the order pictured in Fig. 10, the next tile to
have its transceivers so activated will be the next below-adjacént tile, if there is such.
When all of the transceivers in all of the tiles in a column of tiles 36 have been
20 activated, activation then begins with the uppermost tile in the next adjacent column
36.
On a final note with respect to the description of structure herein, pictured as a
lightly shaded fragmentary square 72 in Fig, 5, is an appropriate cover structure which

shrouds and conceals the presences of ﬁaﬁsceiver components 70d. This shroud plays
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In a manner which will be well understood by those
generally skilled in the relevant art, in each row
and colum of transceivers, the conponents of the
woansiomssieer s are organi zed so that next adj ZCeWB2004/033608
transceivers are alternately 10 horizontally and
nY Btk R With RGYRY dozfd suu%ﬁ cRBRLAZR LA IREE G thdpresent
clearly represented by the short orthogonally
wvehihed, straight, dark lines appearing on the faces
of three of the four tiles shown generally in Fig. 4.
DU | 0 S GRRNAGL R 3CLEGR! HbPRE! FibORaf RS i
transceivers in the tile “structures of this

{RURDE R for SBninB Ghy | o | Zd T
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U [ p r. ace of circujt. board..

i Emﬁ&?e \ﬁg:g[ggs 3 ?%2800 agihgrr emerg, IaIrII& r}er s ]ﬁ?.ﬁaieﬁdl{yh Eo

portions as e are picrure |
BARP ] Bl of MRS Bk O e R i Prgemaiose
of el bt 0. SR P ASAIE RS P S0pdFl Bl Ston
of Hipdprin G0y i, FEHY BBORE EGERmoo0! Tt vy
an begins with the uppernost tile in the

tivation t
m%@(otu %"F&’&‘E’ﬁt ‘colum 36. On a final note with respect
tot
lig

e description of structure herejin, pictured as a
hﬁﬂ“? PRGPRORP R gfrael apaia s & cﬁwlﬁ?ogmast?g edyfar
al%grprgpriat cover structure whi.ch shrouds and

N Q& 0¥ -GFORIUY JHISEEVAYP  TRASRAIRET WHAuSRadlarmdedy dor

This shroud plays 19 ---------- ---- -- WO
otherse domirdg apeTuspoTiial deiogal pestionshel a mdiner girquit board

respect to tile structure constructed in accordance
cloment, ©heopraas evihich j iny dems¢ip nstackpd rwith sappnpsiatdi spirgdweila

uni que integrated mcrowave transceiver tile
supportieg eircaityysefrigd oh othes cizowitibogrd podioser eeni ng pur poses
in a systemlike system 20. Each

Each assembled tile structure is essentially completely self contained except,
for example, with respect to an appropriate external overall control computer.

As was mentioned earlier, the sizes of elements which make up the different
parts in each file structure herein are dependent principally upon the chosen operating
frequency o{ signals to be employed. There are many different ways in which the
operational circuitry components in a tile structure made in accordance with this
invention can be designed, and different ones of the earlier mentioned background
documents give excellent information about how effective circuitry can be created.

Accordingly, while a preferred embodiment of a tile structure made in
accordance with this invention has been described and illustrated herein, and certain

modifications suggested, other variations and modifications will certainly come to the
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5 tile structure includes a very conpact arrangenent,
and | ends itself readily to assenmbly in an array of

‘ﬁba@ﬁoasaﬁ one “of colums 36 1 syst em 20,  ACHRsiRge
i BE BPFEnEla aci i W R B, S ik e o P el
verf S50 et P R b e on 18 a

significantly conpacted nodul ar array of
row- and- col unm nmi crowave transceivers uniquely
body- nol ded (or otherwi se formed, as conmon-materi al,
integral portions of a planar circuit board elenent,
or portion, which is densely stacked with appropriate
operationally supporting circuitry carried on other
circuit board portions. 15 Each assenbled tile
structure is essentially conpletely self contained
except, for exanple, with respect to an appropriate
external overall control conputer. As was nentioned
earlier, the sizes of elenents which make up the
different parts in each tile structure herein are
dependent principally upon the chosen operating
frequency of signals to be enployed. There are nmany

di fferent ways in which the 20 operational circuitry
conmponents in a tile structure nmade in accordance with
this invention can be designed, and different ones of
the earlier nentioned background docunents give
excel l ent information about how effective circuitry
can be created. Accordingly, while a preferred

enbodi nent of a tile structure made in accordance
with this invention has been described and illustrated
herein, and certain 25 nodifications suggested, other
variations and nodifications will certainly cone to
the 20 WO 2005/038978 PCTI US2004/ 033608 m nds of
those skilled generally in the relevant art, and it is
intended that the clains herein will cover all such
vari ations and nodifications.
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21 WD 2005/ 038978 PCT/ US2004/ 033608 | CLAM 1

I ntegrated m crowave transceiver tile structure
conprising a first, generally planar, circuit-board
W%%?’“@ﬂsuct ure including an array of pl ur BET/US2004/033608
integrally fornmed m crowave transceivers arranged in a
I1@eAIMed row and- 5 columm pattern, each of said
transcei vers possessing an associ ated transcei ver axis
ext endi nintegraed alidrywneriRceiver tibgnRiedengrisial d fir st

| ayer structure, and a second, generally planar,

ci r cufitst, pacrly plagir, SirduittodidelalRCikidiuRYinchARSCAI ¥8Hy of
function operational circuitry operatively connectéd
pltmal, Safegrally Fomodl mRkGydvidifahicei@ts irfangf QA EFRARE veV-lafiL
of the transceivers sinmultaneously In transm ssion and
cdhene pitteti) cadlD ofBAE FrafteiORS HodskRihe 2 astiiBatd bifnsceiver axis
structure of claim1l1, wherein said transceivers lie

orthogonal relative to one another. 15 3." The tile

St T 4Gketng, Snealifpihd, Whluftboa@Iaer SMEH T %ﬁftﬁjﬁt}é s ggfég-

a transcelver axis, has el ongate, perinetr

fuh@loflopérhtidial atcuRf Jtﬁfa\?;\'ny\ltﬂ% cBheBBE YEERY trh3EEVRE finbEhal to

pairs of such edges, the tile structure being

pré6iB obBdfion WH@R &aﬂ&eﬂeisesﬁnul%éﬁé%e@an%ﬁsigﬁ %Ht\%getg?%’car}

-~ together and adjacent one anot n-a nanner
- s@ﬂﬁﬁnﬁ_ﬂ one substantially abuttingly confronts an
g%ge I'n the other in a predefined manner, 20 the
transceivers in each tile structure forma
row and- col utm pattern-conti nuumwith the

i e 1 o A" ki S S n”
. struct of clajm1 which, as viewed generally al ong
m 55“‘5 ﬁgﬁ%ﬁ&ia@&eﬂﬁg ?r]ﬂ??ﬁgmi Fniysieonesaptheet ral  edges

term nating at corners |ying between

3. The tile structure of claim 1 which, as viewed generally along a

transceiver axis, has elongate, perimetral edges terminating at corners lying between

intersecting pairs of such edges, with the tile structure being such that, when two tiles
structures are brought together and adjacent one another in a manner whereby an edge
in one substantially abuttingly confronts an edge in the other in a predefined manner,
the transceivers in each tile structure form a row-and-column pattern-continuum with

the transceivers in the other, adjacent tile structure.

22




10

15

intersecting pairs of such edges, wth the tile
structure being such that, when two tiles 5
structures are brought together and adjacent one
Ve a05e3898n a nmanner whereby an edge i n one PCT/US2004/033608
substantially abuttingly and comer-matchingly
confronts an edge in the other in a predefined
manner, the transceivers in each tile structure forma
rowdand- The 4l stryblirt &F relA@NT iwhith 28 $iBwéd @enerally along a
transceivers in the other, adjacent tile structure.” 10
trdnsceiMeCarid, lh@s Slohiked, Pe@meital edgdh MRrchindihe By codSery iyiestiween
generally along a transceiver axis, has el ongate,
infstdtiag pRial dDsubebdes Kith RS f198kohire BAHE SudnQhlll Wi thd titls
corners lying between intersecting pairs of  such

straetERS are Bdulhi B Sethdrla8d SdjddRlonE Sndifir R0a wWHaRby at iR

two tiles structures are brought together and ad) acent

in 6AEsUBARIHARY abidtifely NRITORer- WARKBPY BREGHIS Ldie MBe other in
substantially abuttingly and cofrer-matchingly 15

a SHEAUELANAmRR, 86 HRndcBivil §n @idA&HIe s&%ﬂg Wﬁ%%\)&%&-c&ﬂmn

each tile structure form a row and-

aR@h SN GA Wil HL Fhnibd; dit‘%ﬂ jvars | e ot her,
P adj acen%1 ti Ile st ruct%?bég.ﬂgl?et e’sa?lﬁc}é&s ?%Jhgltc%'?eé of
claimb5, wherein said perinetral edges substantially

descri be a square. 23 WD 2005/038978 PCT/ US2004/ 033608

7. The t4 -5t .claim1, ' id first

And secony” il bkt Be Wi, £ iy o e siBity APty
i) b5 01 DL ARSI il BEo R e
o35 17E bhef v eline BRircorRe sl itk Rt skt peing

lural, transceivers are_ integrally fornmed of a conmon
sugh 3%5's 3

Py Ve twe ef pp draught jpgethes apd adjposping anglheriain

ortion the circuit board of said first circuit-board
manng Fherehy, &R (fdge dp P15 orpHaialy fabaitinglypprg gprmer-matchingly

transceivers are integrally )
confronts an edge in the other, the fransceivers in each tile structure form a row-and-

column pattern-continuum with the transceivers in the other, adjacent tile structure.

6. The tile structure of claim 5, wherein said perimetral edges

substantially describe a square.
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nol ded of a conmmon material. 10. The tile structure of
claim1l which is designed for enploynent in a 15
subst ance- scanni ng environnment, and wherein said
WO 295/638PTBer s and sai d operational circuitrPCHDS2004/033608
. constructed to perform in such an environnent,
subst ance-scanning differentiation between physiol ogy
and non-physi ol ogy. 24
7. The tile structure of claim 1, wherein said first and second circuit-
board layer structures collectively take the form of an assembled stack of plural

circuit board portions.

8. The tile structure of claim 7, wherein the circuit board portion of said
first circuit-board layer structure and portions of said plural transceivers are integrally

formed of a commeon material,

9. The tile structure of claim 1, wherein portion the circuit board of said
first cirouit-board layer structure and portions of said plural transceivers are integraly

molded of 2 common material,

10.  The tile structure of claim 1 which is designed for employment in a
substance-scanning environment, and wherein said transceivers and said operational
circuitry are constructed to perform, in such an environment, substance-scanning

differentiation between physiology and non-physiology.

24




