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SHIELD ASSEMBLY AND METHOD OF SHIELDING SUITABLE FOR
USE IN A COMMUNICATION DEVICE

10
Background of the Invention

1. Field of the Invention
15
The present invention relates generally to an electrical assembly
and more particularly to an assembly for shielding an electronic circuit
disposed on a substrate from interference.

20 2. © Description of the Related Art

Modern electronic equipment includes electrical circuits
mounted on a substrate that are sensitive to electromagnetic
interference (EMI) and radio frequency interference(RFI) (collectively,

25 interference). Interference may originate from internal sources within
the electronic equipment or from external interference sources.
Interference can cause degradation or complete loss of important
signals, rendering the electronic equipment inefficient or inoperable.

To minimize interference, electrically conducting material is

30 interposed between portions of the electrical circuit. For
manufacturability purposes, this material is tooled into multiple
enclosures or shields that conform to the electrical circuits. These
shields are attached, typically via soldering, to grounded traces
positioned both on the substrate and around the electrical circuits




for which | pray that a patent may be prising plates or slabs

ar-ranged edge-to-edge 5 granted to ne, and the nethod by which it
wi th one another and cl addi ng said surface, is to be preforned,
to be particularly des- neans for fixing at |east sonme of said plates
cribe in and by the follow ng statement - or slabs to ends of said
rei nforcenent nmem The pre’@ént I nvention relates to the con-

bers, said plates or slabs having edge por- struction of

55
the skin . or revetnent, for re- tions . Wich provide wth, edge. tjions of
10 inforced &f?‘Fﬁa‘E‘}S S mt%r;sfféarence as well as aro@y.j?;f&% ﬁle\é%il%ﬁl &I%B}tggf‘%tbs
j.oi nts adapt edirasusceptible to interferctive. dDftentimes; thie shields lare atthtlvett irof cal cu-

arranged to alddjé(&ei\gg.el ative displ acenent | ating and t he
application of rel I’.IT rced earth  between ad]acent plates, or slabs, and

scal i ng echptqussder adincsnHy atiachmg sndnshiglds\inclwde neans for
preventi ng 5saigtopadihg @8 tdced\a séfhrate trace for each sBEddPRAd prbvidihg abe

recal |l ed that rei,nforc assi ng, bet ween. ad] nt Ia&e or sl abs.

15 earth is oang}ﬁrt’éacﬁjﬂ?'f %Lﬁ?'ﬁre PV&P?E Sﬂ#ﬁ%gﬁg&m"%ﬂ d13ES| i ng neans
can be aff or demnbynee an unacceptable tanamintoof pliysiedl spaceg Fonkekampeybanknment or
sui tabl e shap : J | I
platforns for %?%ﬁm%@a%gﬁ%aggqugew g}s%a%ranglegﬁts‘.trafﬁ\gggécéaﬁ%dst@' com
danms, arches #n@26mynga fo ﬁb%#ﬂ?dﬂiéhé, attashmentpdnalkstragessequirerat deasber s
31’;‘525256&0?2@;?% of pubBinicuita. mﬂe N LR e
constructi on, oHRg todke 19 iable. (Puring.attaghment,of 148 10 2pbet s
earth struct urshagedrpracefsuch amtie afbrementioned 1.00min érape,ahessodders| abs.
01T o5 bt ESPLEBEER BB G AEVRR B B om0
exanpl e, Wit h bathehéelds. {Ihis leaves an insufficient amountwhf soldenat Hye trace-

fricti onalysconsagl irtlohRecticid @Hé%ﬁygre%ﬂgirig%liable attact@Rentd” WHkh OF

particles, the relnforcenents en- 1 the ngs: sure that
the structure Sharigggzhtrace ahsueh dae shie sgaqsq tend g gﬁ%m%wgﬂwffonm |
Vi ew thestmdea@ﬁrjﬁg dthehaiagngct ure being cladded with of a wall of
reinforced earth whpse g r, . .__non-rigid claddi.ng,or skin for
Cretaining the suf ac® POPRIRPIEEHOR{F eAuRBIFL Heroies TReieRRInply
miniaturized and components of electrical circuits are placed closer
20 together, the physical room available for shielding is greatly reduced.
Therefore, what is needed is a shield assembly and a method of
shielding that consumes as little space as possible and provides secure,
reliable, and easily manufacturable interconnections.

Brief Description of the Drawings
FIG. 1 illustrates a radio communication system including a
_ portable electronic device employing a shielding assembly;
30 FIG. 2 illustrates an exploded perspective view of the shielding
assembly of FIG. 1;
FIG. 3 illustrates a consolidated perspective view of the shielding
assembly of FIG. 1; and '
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Fig. 11 is a pRnhesAsatutde MatweP§ AM@ddiional shield including alternately
staggered leads can be adjacently attached to the previously attached
shield. This is accomplished by attaching the alternately staggered leads
15  of the additional shield to those traces that are between the traces
" attached to the previously attached shield. |
FIG. 1 illustrates a radio communication system including a
portable electronic device, specifically a portable radiotelephone 100,
employing a shielding assembly 102. The portable radiotelephone 100
20 includes a housing 104, an antenna 106 carried on the housing 104, a
substrate 107 disposed within the housing 104, and a transceiver circuit
108 disposed on the substrate 107 beneath the shield assembly 102. A
speaker (not shown), a microphone (not shown), a keypad (not shown),
and a display (not shown) are disposed on a front side of the housing
25 104 that is hidden from view in FIG. 1. The portable radiotelephone
100 is powered by a detachable battery 110 attached to the housing 104.
The portable radiotelephone 100 operates in a radiotelephone
communication system by communicating with a fixed site transceiver
112 via radio frequency (RF) signals 114. The fixed site transceiver 112
30 transmits the RF signals 114 into a radio coverage area populated by the
portable radiotelephone 100. The antenna 106 transduces the RF
signals 114 into electrical RF receive signals and couples the electrical -
RF receive signals to the transceiver circuit 108. The transceiver circuit
108 transforms the electrical RF receive signals into data receive signals
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rad10 frequency interference (RFI), from radiating beyond or

15 penetrating through the plurality of shields 116 and interfering with
the operation of the transceiver circuit 108 by, for example, degrading
the aforementioned electrical RF receive and transmit signals as well as
the data receive and transmit signals.

Although illustrated in a portable radiotelephone, the shielding

20 assembly 102 will also find application in virtually any electronic
apparatus, including computers, cordless telephones, two-way radios,
pagers, personal digital assistants, and the like.

FIG. 2 illustrates an exploded perspective view of the shielding
assembly 102 wherein the plurality of shields 116 are shown detached

25 from, and pi'ojected above, the plurality of traces 118. In a preferred
embodiment, the shield assembly 102 includes shields 200-205. Each
one of shields 200-205 includes a planar top surface and substantially
orthogonal side portions that extend downwardly therefrom and
terminate in a bottom edge periphery. A plurality of leads extend

30 downwardly from the bottom edge periphery in planarity with the side
portions. The plurality of leads are located at predetermined locations
about the bottom edge periphery beneath the side portions.

Shields 200-205 are preferably fabricated, using a known
progressive stamping technique or a known slide tool technique, from
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revetting conpfifesfeden@Ipidducthe hehitiy from QRASINE dkreseydi mension is
defined by The plurality of traces 118, which are preferably comprised of
copper trace, are fabricated using known bonding and plating
20 techniques duririg construction of the substrate 107, which preferably
comprises printed circuit board material, such as polyimide or epoxy-
based flame retardant industrial fiberglass (G10-FR4). The plurality of
traces 118 are electrically coupled to a ground plane (not shown). In the
preferred embodiment, the plurality of traces 118 are 1.00 mm wide so
25 as to ensure an effective metallurgical connection between the plurality
" of leads of shields 200-205 and the plurality of traces 118. It will be
recognized, however, that this 1.00 mm width could be varied in.
accordance with, for example, variations in the thickness of the
plurality of leads. Each of the plurality of traces 118 are preferably
30 separated from one another by at least 0.26 mm of solder mask barrier
or bare substrate material. The length of each one of the plurality of
traces 118 is slightly larger then the length of the corresponding
plurality of leads of shields 200-205.
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placement machine. Unlike large one-piece shields that cover an

entire substrate, shields 200-205 are manageably sized to allow

15 automated placement by the same large part placement machine that

might, for example, auto place a power amplifier or microprocessor.
Upon positioning shield 200 to enclose circuit partition 206, a complete
set of leads 214 of shield 200 engages all of corresponding ones of the
plurality of traces 118 of row 216. Shield 200 also includes a first set of

20 staggered leads 218 that are visible through a cut-away portion of the
top surface of shield 200. The first set of staggered leads 218 are spaced
apart and engage only approximately every other one, or
nonconsecutive ones, of corresponding ones of the plurality of traces
118 of row 220.

25 Such nonconsecutive engagement permits shields 200-205 to
share a common row when adjacently positioned. For example, upon

~ positioning shield 201 to enclose circuit partition 207, shield 201 is

adjacently positioned to shield 200 and includes a second set of
staggered leads 222 that are spaced apart to engage the remaining

30 unengaged ones of the plurality of traces 118 of row 220. Shield 201
includes a third set of staggered leads 224 that are visible through a cut-
away portion of the top surface of shield 201. The third set of staggered
leads 224 are spaced apart to engage only approximately every other one
of corresponding ones of the plurality of traces 118 of row 226. Upon
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the given sl aalrjldI c%n%otfc%v%ptﬁ[a%e ryeﬁr'e(%rfen ngt and from radiating
therebeyond or from penetrating therethrough to interfere with the
20 portions of the transceiver circuit 108 therebeneath. The plurality of
leads of shields 200-205 and the plurality of traces are attached in one-
to-one correspondence. Each one of the plurality of leads is isolated on
its own trace. Shields 200-205 include a plurality of holes to permit
visual inspection of the portions of the transceiver circuit 108
25 therebeneath. Such holes are sufficiently small enough (one-eighth
wavelength or less at the highest frequency for which shielding is
necessary) to prevent passage of interfering EFI or RFl. The size of the
holes of shields 200-205 can be varied based on the sensitivity of the
portion of the transceiver circuit 108 therebeneath. For more sensitive
30 circuitry, the diameter of the holes are made smaller. Distal
separations between the plurality of leads and openings between the
bottom edge periphery of shields 200-205 and the skipped ones of the
plurality of traces 118 are similarly constrained.
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other geometric shapes, such as circular or semi-circular shapes that

include curvilinear side portions. Although the rows of the plurality
of traces 118 are illustrated as straight lines, it will be recognized that
the term “"row" as used herein refers to "a single trace or multiple

25 traces placed next to each other" and, thus, would include traces that
are offset about a straight line and traces arranged in curvilinear
patterns. <

The shield assembly and method of shielding disclosed herein

require only a single row of traces to effectuate attachment of adjacent

30 shields. The adjacent shields are offset from the midline of the single
row and include staggered leads that alternate attachment to the traces
of the single row. The present shield assembly realizes more than a
50% reduction in the amount of substrate space that was previously
required for shielding assemblies that required dual rows of traces to
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their |ength shidldrexds dmdtigkes bﬁtﬂeﬂpie%émt ghieldr fisembly, e RIds fi

in the thickn in t ion ein bent 0 to | eIf “the
bent portion %ﬁ%ﬂiﬁ}?gﬁa s?Jerng pro erhs” reoxplqrﬁénlérb%; ?S§ trse 61.
The proj ect - atﬁaxgedbyljacemeslslekis to1the same trace. i ng port| ons 67a of
the pins 6§ extend Fi gs.. 16-24 show vari ous seallng nmeans

t hrough t he pliantveﬁnd 6 and are engaged for the joint 3 or 4 between

t he adjacent 120 at is claimed is: with clearance in blind cylindrical
apertures edge portions of the slabs. 68 whi ch open
onto the | ower face 61 of the In Fig. 16, the sealing band 14, for ex-

| ower edge portion 56 of an adjacent slab. anple of plastics material, is
inserted in the 125 60 Each aperture 67 is advantageously

provi ded rabbets 31 fornmed on the inner faces 26 of

with a tubular sleeve 69 of netal or plastics the slabs 2 which have a

pl ane shape without 125 material. The slabs or plates
2 are con- a flange. The thrust of the grains or particles

nected to the reinforcenents 9 by fitting the of earth 13 tend to apply

the band 14 agai nst pins 67 in apertures 71 provided
at the ends the vertical faces of the rabbets 31. 130 65 of
the reinforcenents 9 and di sposing these In Fig. 17, the sealing band 14

is nerely



applied against the inner plane face 26 of Fig. 28 has an upper part 6a

parallel tot
| ower part 6b
inclined so t

he t he sl abs 2. I nner face and a
al so pl ane The arrangement shown in Fig. 18 is but

hat the slab thickens in the simlar to that shown in I—ig

12 except that downward direction. Further, each rei
have two pl ane faces. - ment 9 constlftutes one cl [“l HIH‘l (ﬂ

70 In this ar
material, for
"Tergal " (Reg
that the el e-

rangenment, as in Fig 12, a clear- band texh |

exanpl e of ance is pr o(iu ded between the band 14 and

i stered Trade Mark) (poly- laimgpe  gpbets which receive it so
ester fibires) which is fol ded and enbedded ments 1 are

chagdi ng.as. aryefers s8R Yiigr hicking bl QBcAHE SRR Bophid 1o egoi ng

enbodi nent s
IS connecteﬂ
structure.
section 32,
metal or plas
the end of 15 §
r ei nf or cenent
33 arranged
configuratipn
obl i que flang
t heir edge po
adj acent edge
clanp- 2a th

15

20

30

781 strart@rfé\esﬁtleéfa%gmbbecmmismg;n assigned to its each slab
to th f th
0 earl:ﬁ‘h Q)?'Esﬁée%unve tHiéG.I; H@sg) glc!ltg\?\lgﬂlgeﬁs‘d%&ﬁ%e%@% 10 a

or .exam .2 boJ ting,
{hee?sgﬁpglco?my enent |n Whl ch each horizontal row of

tics natfist shield Kaw Iaoﬂﬁ;ﬂ paﬁraalty@f@dﬁgé@ﬂ%qasdﬁ fox2a fixed to
14 t ur,pos I on r

s ﬁa g[rltﬁgot e \%i[’]tuﬁﬁiﬁry %P Be 'étg ﬁ-a i €agh Spe Qf%g‘ebr anches

efltq‘f&?iusalgs of\mnshcutareeleadsqblentgaaigtacfheebtooﬁonconsecauvé

GRés SKHRNEIRM ggl% the el enments 2b being re-
es 34. The V- gﬁ p%f(r:l@%ro&freﬁio eétal ned by the assenbly of

rtions can be inserted in the joint 3 and this wth the

RO bloiekd afseprblyRibordify +6icREHED fﬁﬂ?ﬁexbé(ﬁﬂﬁfi@ﬁ\ga”d produces a
rough 2.8Gsid sNdif ﬁgxrr]l%%tall Secon hlurghty of consecutive leads

for attachment to the plurality of consecutive traces, at least some of

the second plurality of consecutive leads being attached to traces

between the nonconsecutive ones of the plurality of consecutive traces.

3. A shield assembly according to claim 2 wherein the nonconsecutive
ones of the plurality of consecutive traces and the traces between the
nonconsecutive ones of the plurality of consecutive traces form a
single row.

5. A shield assembly according to claim 2 wherein the at least some of
the first plurality of consecutive leads and the at least some of the
second plurality of consecutive leads are staggered about a center of the
nonconsecutive ones of the plurality of consecutive traces and the
traces between the nonconsecutive ones of the plurality of consecutive
traces.

6. A shield assembly according to claim 1 wherein the at least some of
the first plurality of consecutive leads are offset from a center of the
first set of nonconsecutive ones of the plurality of consecutive traces.



ing effect in contact wth the edge portions those shown in Figs. 2, 8, 18
23, 24. 36 of the slabs 2 and a flattening of the fl anges 34

contlact with the inner faces 26 Fig. 30 shows the(mm“mtui l“‘

cont i nuous Fi g. 21 shows grooves 37 having a we joints
3 and offset vertical joints 25 shaped cross sectior fér ned |n the edges
17 4a. By way of exanple, each cl addi ng”el e- of the adj acent sl abs 2.
These grooves re- nent | has been shown to be connected to ceive

t he branches 38 pf, a.V-sectj.on ele ei,nforc ose
ot o ncs TdaehR aBHB RuRiRR e ot | AR A Pimmywﬁ Fg. a1
.corre- 13 temstzutive leads ofthestirst ishiedd aré substantially opthogonabta thwsai c

ar r angenent g, h of LondikiveQradly the contact of the ends of its the
pl ates or sl abs e a square shape, branches agai nst the vertical

fl anks of the each pl ate or slab being connected to a single 95
grooves 375 g, A shleld assembl for shleldmr rﬂé&&%ﬂﬁ"@u&ﬁt ais Bé‘d gRRpdi nent s

shown In Fl LS cl ose by the in Figs. 14 and 15.
i nsertion the?’é Q‘%@E{? ‘?Fsgg‘bcb’ MPTEREcs In Fig. 32 t he nosaic
arrangement is 35 aqﬂaralﬂy (xftwnsemth@ taaaersrd mdtcbmthefléubdnratél abeati eved by

navi ng the. enSssesFraR qislt, at Jegst o anéﬁjﬂ{’ Sigohtidy'St dteBlafydBacp "'

portions 42 wiemhingoairey; each triangl e having a horizontal side adj a-
to wedgi nggupon Coatfﬁﬁfsl‘ﬂkfd‘héx}lﬁ o tﬂus?é% ,%EQPIéaQHQTﬁs éezont al

joint 3. re a| ns t sec shows
cladding el e udpg e géﬁ&ﬂ%ﬁéte“ddﬁg ‘Uﬂr efroggané retained a
hexagonal shaaﬁacmuewe@mgmt P sRces 8f the row;iahd he outward direction by a
head 43 whi ch rangenent 0 in. Fiq. resul s fromt bears
agai nst the inner é&&@éwm@“&%&ﬁaﬁ eeé:ﬂngfed&e %%ﬁeﬁqéf’ddi ng

el enent s seairsl @dge including at least a second lead extending dbwashard el enents in

the shapeqgf {ﬂ'é%{efroh? ﬁﬁﬂ%tta%ﬁe%tt(‘f‘ﬁ sre@ﬁ?cfgétf (?fltraée@ dﬂpﬁ r}OW e bt near

di anond i nser or e | n the edge por -
spaces bet weedeasha first edgaef hedinshshield Wéd the at least a second edge of the

second shield are adjacent to one another.

9. A shield assembly according to claim 8 wherein the row consists of
20 traces of the first set of traces alternated with traces of the second set of
traces.



tions of adjacent slabs 2 so that the tongues elenents being aligned in
the horizontal 110 44a, 46a formed by the rabbets can be dis=—

e drs=-—and—
vertical direction. posed in overl apping rel ation e
cl addi ng shown in Fig. 35 conprises hal f - | ap7-'615?56&”""”“"“'@%’%@ 2
the vertical thin, rigid plates of nmetal or plastics faterial .» ces
of the rabbets sealing the joint 3. Thel%l ates 84 have in cross-section
t he shape In Fig. 24, one of the edge, portions 17 of a Vor dianond

poi nt and have _a peripheral 115 . s .a _tongue. 47 which is egngaged in a
PP ange 85, Thaf o EYREGHIFFAER device BiviRg o ROUsing H sothminkafRE" o pos t o
edge portion afevicpaomprisiig:npl e pl ane flange portion 86 and, cl oses
the joint 3. c o t‘pﬁ] UPHEN .1 . an outwardly convex por-
55 The slab 2 shoavv%ul?srtlral.j—:?éi.ls_pfjg%a;s a r%%el%@gsréﬁg’ti on 87 whose inner
portion 88 is pref & &Bhsceiver qirguit dispesedhon thesubgiprte; and | over walls 7

el liptical 5 The Uthegldi@Ii%r %cﬁse&@v@fﬁ@é@edﬁégsed on %he blibsird@@®oat ©
provided with stuyds 12 tion 87 is con d

. ttipo nec by.a balt 91 and
Dhohored i t HBedbnsceer crut 2t legst s Of dae plurelfly 08 sopseauiiep! ane
fl ange porti ortré@sdbrming awows 9 by nmeans of nuts 11 screwed on the the
adj acent plate 85 Q, ¢ . t e 6 has a
projecting reinf o?agg}'ﬁ%%ﬁesg h%ﬂ{e%é) getqlg?geadﬁ'ﬁt gggsﬁ]‘tﬁeta;,mgas?g\ﬁé%éﬁe or a
shape in the fincluding at d¢asharfirst lefadt extendiagdiownward itherefrora@ndeved by t he

125 PNt . attached tg.a first 8et of traces of th? row %ffb@t biceHterfthéfadf ARRLON 87 to
deform the I i.g..26, th ace ha e% concave | ange portions

] ) e oute
of the convex 1ga¥ia gﬁtﬁ%ﬁ%g‘letan%Bb@rtgbﬂg‘P@stoi rgt sep f traces phEhe | s
convex, free fogv;;ane toward or away from one 65 The outer face of the

slab 2 shown in anaogerégkd shield having at least a second edge, the at least a

second edge including at least a second lead extending downward
15  therefrom and attached to a second set of traces of the row offset a
center thereof, the at least a second lead substahtially orthogonal to the
second set of traces of the row and substantially parallel to the at least a
first lead, the second set of traces differing from the first set of traces,
the at least a first edge of the first shield and the at least a second edge of
20 the second shield being adjacent to one another.



WHAT. | CLAIM IS - means for fixing the plates or

Slabs to the 65 1. A revetnent for a reinforced
earth reinforcenents. structure which latter
conprises a nmass of 11. A revetnent according.to C aim 10,

earth particles and flexibie reinforcenent wherein said nmeans are rings or
hooks em 70 5 nenbers eaddh of which extends into said
bedded in the plates or slabs. mass of particles from
a surface ther i r ‘

adj acent the riﬁlﬁ&ﬁg%?@ﬁﬁgﬁﬁﬁﬁmgwgﬁi%ﬁ@mﬁ? Fa(?§ slots
in the. plates USE IN A COMMUNICATIION IDEVICE t he ot her

rei nforcenent or sl abs. menbers, the revetnent
conprising pl ates 13. A revetnment according to Claim 1, 10 or

sl abs arranged edge-to-edge with one an- wherein said sealing neans

conpri se agband other and cl addbfigacHfdhe Pikdesureneans for of flexible
mat eri al di sposed flat in hori- 75 fixing at |east

sone of said plates or slabs zontal joints between adjacent plates or
to ends of said reAnshiekling mssemble(102) faxi shieldimpan electronic circuit
pl ates or sla | e i Is ording to
G aimis, © phios) dgel Ry BAE N Hillpded ook (ENEIE BonICCC |
pl ates wher e{200s Jbetiracep(HS) ang dipposed oadhe substrated107) abloutjthe nt s adapt ed
and arranggd eRciohitircdit B0y, TheShdld (800)8RALRS dids IE 1/Y%or = 80
a relative displacenent hetweén iéac nt _ . k%& ﬁ re%(%g‘gﬁnt tﬁ%cordl ng to
Caim 1, attachment to etracesdﬁ )Ll shie 00) iR g thedracesor pre-
Wh_e(rjei n sai Id %H}E&) isagh Iﬂlﬁt@n@%ﬁbfﬂéﬁaﬂ@(%), which are stagge;ed, atta2ch t‘éegft ing
said particle om ng between covers. adj acent
pl ates or sl a@%‘? %race??ﬁ%b i af .nconsei%t}veﬁ\n}w'nm aggéb?%ﬁlr?&lﬁqg C ai m 15,
8 12. A revel(Enincudinglalternately Istiggered leadh ¢222) wan dbedidjadentlycover s are
section mggt afached to the previously attached shield (200). This is accomplished

by attaching the alternately staggered leads (222) of the additional shield.

(201) to those traces that are between the traces attached to the

previously attached shield (200).

20 Figure 2 accompanies this abstract.



wherein the plates or slabs conprise in an bers. edge

portion thereof at |east one pin extend- 17. A revetnent according to
Claim 15 ing out of each plate or slab, and, for ex-
wherein the joint covers are inserted in re- . 25 anple, in
an opposite edge portion of the cesses which arq;ggqglenentary and pro- 90
plate or slab at |east one aperture in which vided i"h adj acent edge
portions of adjacent 90 a pin of an adjacent plate or
slab is engaged plates or slabs. for assenbling the
two adj acent plates or 18. A revetnent according to Caim 15,

sl abs. wherein saiQ¥ j@lnt covers

conprise section 30 3. Arevetne
of nmenbers each having a portion inserted in 8 &
and 2, wherein the plates or slabs the correspel Joi n#% i nflcontact with
95 have a shape in the fdf ross, eflch edges of
adj acent plates or slabs and anot her | atge or sl ab
having at | east one pin extend- portion in abufting ith inner
f aces ing out of ond of it i Bns and for
of the adjacent plates or slabs and thusy exanpl e, on
its opposite branch portions at retain
| east one aperture in which is engaged a
to any one of 100 of an adj acent
Clainms 1 to 7, wherein at |east one of

g to any one
Q= clains 1

section nenber. 100

19. A revetnent according
e or slab for assenbling the
the two

adj acent pl ates or sl abs. _ t he adj gcent edge portions of two

adj acent ‘ 4. A revefnent according to clainms 2 or
pl ates or slabs conprises a tongue insertged , i

wherein each pin is vertical. ifn a ggcess of the

edge portion 105 S © 5. revefitent accQig

of the adjacent plate™r slab.

wherein each pin is enpage@wit
Caim 1, v
wherein said scaling negns
revet ment according to any
in ver- 45
tical joints between adjacen
an end of a reinforcement ng
110

kOBt eri al
N d pin




I nserted in the corresponding joint between wherein each plate or slab is

f‘i'xed to at t he adj acent plates or slabs.
| east one reinforcenent. ' 22.
A revetnent according to Caim 1, 7. A revenent

according to Claim6, wherein said g;aiszéfr sl abs secured to re- 115
50 wherein the end of the reinforce 1§ dis- inforcernents are

di sposed in staggered rela- 115 posed in a recess in
one of the adjacent edge tion relative to the other plates or slabs
portions of the assenbl ed adjacent plates which have no connection to

rei nforcenents or sl abs.

and are retained by the effect of their en- 8. A
revetnent according to aim 1, gagenent with said plates or sl abs
secured - 55 wherein the plates or slabs each have the

120 shape of a dish having side walls which can 23. A revet nent
according to any onegg _ be fixed to the reinforcenents of
t he preceding cl ai s, rein said plates A

revet mnent according to C ay 8, or Iabqgg;ch‘have a pol ygonal shppe.
wherein the side walls of the dis "“;f 4. A revetnonet accordlng to
any one of 125 60 & %ok _extend i nwardly of the Hish for

0 Fi xi ng
r s?ags each have thej cont our

228 | osed
P zfgl A reve et

[ nent

t he preceding?§$ajns wher ei p12.QNE S
the plates o abg to the rein

of a

pol ygopal

e-28hbi nefd with

— 102




or clabs having a closed curve contour. illustrated in the acconpanying

driawi ngs. 35 25. A revetnent according to any one 33. A structure
conprising an assenbly of the preceding clains, wherein the plates of
particles constituting a mass of particles or slabs each have a pl ane
outer face. having an outer surface and of flexible re- 5 26. A
revetment according to any one inforce }/hgnbefs each of which extends
of the Clainms 1 to 24, wherein plates or rom adj acent said outer surface
into said 40 sl abs each have a curved outer face. mass and is in
spaced and separate relation 27. A revetnent according to any one to
t he ot her reinforcenent nenbers, said of the Clains 1 to 24, wherein

the plates or reinforcenent nenbers and said particles 10 slabs each have
an outer face in the form being maintained in relative position in said
of a dianond point. mass solely by the effect of
friction between 45 28. A revemfrent accorgig to Claiml, said

rei nforcement nmenbers and the par- & Wher ein £0d3\ of the reinforcenments
are em ticles adjacent thereto, the Btructuré\ er bedded in the

material of the plates or slabs. conp nt according to any
15 29. A revetnent according to Cain "\ M8 | to 32,
di sposed on said outer conprising,a F ember em surface

of said nmss. N s 50
said fork 34. A structure éacording
branches which extend out whejeif sai/f
.of the plate or slab a face|thereofe@
relation to marginal c@t Sdid 909
on adjacent Dl ates or slab# NG
35. A structure according-tQ\i?

ch pl ate or sl ab,
pber havi ng

. . fannrginm

s iy o\erl apping

AN\ nforGV\-nts portions

118



30.. A=wemet ment according to claim1, wherein said plates or slabs are
arranged in wherein a band of textile material conprises overlapping
rel ation to one anot her. two vertically spaced main portions provid-
36. A structure substantially as herein 25 ing two of said reinforcenent
menbers and described with referenceﬁgg/gae aceconpany- an internedi ate
portion extending at right ing draw . - 60
angles fromsaid main portions and em bedded in the thickness of one
of a respec- For the Applicant, tive plate or slab.

LLOYD W SE, BOULY & HAIG 30 31. A revetnent according to any one of
Chartered Patent Agents, the preceding clains, wherein the plates or
Nor man House, sl abs are of concrete.

105-109 Strand, 32. A revetnent substantially as herein-

London WC2R QAE. before described with, reference to and as
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